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Summary: The objective of the present paper is to classify European Union countries
regarding specialization and competitiveness of workforce changes in the sectors of high and
medium high-technology manufacturing, low and medium low-technology manufacturing,
knowledge-intensive services, less knowledge-intensive services and other sectors. Workforce
structure in the economic sectors grouped based on R&D work intensity in European Union
countries in the period of 2008-2012 was the subject of the analysis. The analysis was based
on structural and geographical shift-share analysis which enabled a classification of EU
countries regarding workforce changes effects and also an assessment of workforce structures
related to the reference space, i.e. regional area of the European Union Member States. The
performed research also allowed for the identification of workforce structures characterized
by specialization and competitiveness in high and medium high-tech manufacturing sectors
or knowledge intensive services sector.

Keywords: workforce structure in EU countries, knowledge intensive sectors, shift-share
analysis, specialization, competitiveness.

Streszczenie: Celem artykulu jest klasyfikacja panstw Unii Europejskiej ze wzgledu na
specjalizacj¢ 1 konkurencyjno$¢ zmian zatrudnienia w sektorach przemyshu przetworczego
wysokiej i §rednio wysokiej techniki, niskiej 1 $rednio niskiej techniki, ustug opartych na
wiedzy, ustug mniej wiedzochtonnych i innych. Przedmiotem analizy jest struktura pracuja-
cych w sektorach wyodrgbnionych wg intensywnos$ci naktadéw na B+R w panstwach Unii
Europejskiej w latach 2008-2012. Podstawe analizy stanowita strukturalno-geograficzna ana-
liza shift-share pozwalajaca na klasyfikacj¢ panstw Unii Europejskiej ze wzgledu na efekty
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zmian zatrudnienia, a takze ocen¢ struktur pracujacych na tle obszaru odniesienia, za jaki
uznano przestrzen regionalng panstw Unii Europejskiej. Przeprowadzone badania pozwolily
réwniez na identyfikacje struktur pracujacych charakteryzujacych si¢ specjalizacja i konku-
rencyjnoscig w sektorach przemystu przetworczego wysokiej i srednio wysokiej techniki oraz
w sektorze ustug opartych na wiedzy.

Stowa kluczowe: struktura pracujacych w krajach UE, sektory zaawansowane technologicz-
nie, analiza shift-share, specjalizacja, konkurencyjnos¢.

1. Introduction

One can perform an analysis of specialization and competitiveness having taken
into consideration the sector structure of economy. Economic structure is one of
the crucial, endogenous factors responsible for the development of the economy
[vide Chojnicki, Czyz 2004; Gorzelak 2003; Moole, Cappelin 1988]. Currently
the significance of economy sectors, based on the implementation of knowledge
and innovation, keeps growing. In 2010 the European Union adopted Europe
2020 development strategy, which defined goals facilitating EU Member States in
ensuring, among others, smart growth consisting in the development of knowledge
and innovation based economy [Europe 2020..., 2010]. In the traditional approach,
the structural analyses cover four most important economy sectors among which
the following are included: agriculture, industry, market and non-market services
[Aslesen, Isaksen 2007; Bishop 2008; Wtodarczyk 2011]. This study focuses on
analyzing workforce structure in the economy sectors classified according to the
intensity of research and development activities, also referred to as technological
intensity defined as the relation of expenditure on R&D against added value or the
total value of manufacturing sector [Science and Technique 2007, 2009; Wojnicka
(ed.) 2006; Zielinska-Glebocka 2012].

2. Information source and the applied research methods

The subject of the research is workforce structure in the sectors selected in line with
technological intensity, based on the European Classification of Economic Activities
NACE from 1997, updated and amended in 2008. Due to the fact that in 2008 the
definitions of high-tech industry sectors and knowledge-intensive services were
also changed, the comparability of statistical data was lost. Therefore, the adopted
time range of conducted research covers the period 2008-2012 (according to
Rev. 2 classification) [Hatzichronoglou 1996]. The structure of workforce in the
cross-section of the listed below R&D intensity sectors, prepared by Eurostat and
OECD, constitutes the basis for the performed analyses: high and medium high-
-technology manufacturing (HMH), low and medium low-technology manufacturing
(LML), knowledge-intensive services (KIS), less knowledge-intensive services
(LKIS) and other sectors (OTHER).
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The analysis covers 28 European Union countries. The necessary statistical
information was obtained from Eurostat database.

Structural and geographic workforce analysis in terms of R&D intensity was
conducted in EU Member States by using classical and dynamic shift-share analysis
and the Esteban-Marquillas model using allocation effect [ Barff, Knight 1988; Dunn
1960; Esteban-Marquillas 1972; Perloff et al.1960; Malarska, Nowakowska 1992;
Suchecki (ed.) 2010]. Shift-share analysis represents a research tool that allows
determining the rate of changes related to total employment and R&D intensity
sectors in each EU country at the background of reference area, i.e. the EU area. Shift-
-share analysis of workforce changes rate in the EU countries allowed for specifying
structural and competitiveness effects of workforce number changes in the sectors
grouped according to R&D intensity, classification of EU countries by positive and
negative change effects values, as well as by specialization and competitiveness — the
components of allocation effects.

3. Shift-share analysis of workforce in the economy
sectors grouped according to R&D intensity

The assessment of regional specialization and competitiveness in economy sectors
requires specifying a reference structure, i.e. the one constituting the required
reference basis. In the discussed framework this role will be played by workforce
structure in the space of 28 European Union Member States.

The information provided in Table 1 indicates that in European Union countries in
the period 2008-2012, the largest average workforce share was definitely characteristic
for the knowledge-intensive services sector, to be followed by the less knowledge-
-intensive services sector. The lowest workforce share was observed in high and
medium high-technology sectors. The changes occurring in the course of five analyzed
years were insignificant, which seems natural, since economic structures are most
frequently characterized by slow and evolutionary type of changes over time.

Table 1. Workforce structure in the economic sectors grouped according
to R&D activities intensity in UE countries in the period 2008-2012 (in %)

Year Economic sectors by R&D activities intensity
HMH LML KIS LKIS OTHER
2008 5.9 11.1 36.8 30.5 15.7
2009 5.7 10.5 38.0 30.4 15.4
2010 5.6 10.3 38.5 30.4 15.2
2011 5.6 10.1 389 30.6 14.8
2012 6.0 10.0 38.0 31.0 15.0

Source: author’s own compilation based on Eurostat database.
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Table 2 presents the effects of workforce structure changes which allow identifying
the economy sectors exerting key impacts on the European Union countries’ economic
growth in the period 2008-2012. Net structural effects were defined by means of
decreasing gross effects in terms of workforce growth rate in the EU. Employment
changes in the knowledge-intensive services sector in 2012 resulted in higher workforce
number in all EU countries, on average by 6.18%. Employment growth rate in less
knowledge-intensive services sector in 2012 influenced the slight growth of workforce
size (0.75%). Employment in other sectors was related to the drop of employment
in the analyzed countries. The largest employment rate occurred in low and medium
low-technology manufacturing sector (—9.84%).

Table 2. Results of classic shift-share analysis with regard to the effects of employment changes in
the sectors grouped according to R&D intensity

Effects of employment changes in EU countries (in %) 2012/2008
Total effect (growth rate of employment in the EU) —2.67
Net 1. High and medium high-technology manufacturing (HMH) —4.54
structural 5 1 5w and medium low-technology manufacturing (LML) -9.84
effect 3. Knowledge-intensive services (KIS) 6.18
4. Less knowledge-intensive services (LKIS) 0.75
5. Other sectors (OTHER) =7.23

Source: author’s own compilation based on Eurostat database.

Table 3. Classification of EU countries by positive and negative aggregated effect values: structural
and competitive (dynamic shift-share analysis 2012/2008)

Criterion of . Number
Class o Countries .
division of countries

1 effects: Belgium, Germany, France, Cyprus, Luxembourg, 9
structural (+) Malta, Netherlands, Finland, Sweden EU157
competitive (+) EU132

11 effects: Denmark, Ireland, the United Kingdom 3
structural (+) EU153
competitive (—) EUI30

I | effects: The Czech Republic, Italy, Hungary, Austria, Poland, 6
structural (—) Romania EU15 2
competitive (+) EUI3 4

IV | effects: Bulgaria, Estonia, Greece, Spain, Croatia, Latvia, 10
structural (—) Lithuania, Portugal, Slovenia, Slovakia EU153
competitive (—) EU13 7

where: EU15 — so-called “the old European Union” 15 countries, EU13 — countries from the so-
-called new accession.

Source: author’s own compilation based on Eurostat database.
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Table 3 and Figure 1 illustrate the classification of EU countries with regard to
aggregated structural and competitive effects.

The first class covered those countries in which sectoral workforce structure has
a positive impact on employment rate growth and economic sectors are characterized
by higher dynamics of workforce size fluctuations compared to other countries.
This group includes seven countries from EU1S5 and 2 countries from EU13. In this
class Luxembourg stands out as characterized by very strong positive effects, both
structural and competitive ones, definitely higher than in the other countries covered
by this class. The second class characterized by a positive value only of the structural
factor lists three countries from EU15 and does not include any country from UE13.
The most favorable chances in employment structure observed in this class in the
analyzed period occurred in Great Britain. This country was characterized by the
highest structural effects and by slight, negative competitive effects.

3
Luxembourg
2
United Kingdom Sweden
Denmark
Belgium
1 Treland France
Netherlands Malta
" Finla D) Cyprus
inlan:
E 0 Spain Ausiring _Jermany
=
Gr Ital
-;—'l; Latvia o ! Hungary
] Lithuania Estonia
k3t Portugal :
2 -1 Slovenia Czech Republic
I= )
n BulgariaCroatla Slovakia
Poland
5 olan
3 .
Romania
-4
-25 -20 -15 -10 -5 0 5 10 15 2(

Competitive effects

Figure 1. Aggregated structural effects vs. aggregated competitive effects

Source: author’s own compilation based on Eurostat database.

The third class, featuring positive influence of only the competitive factor, covered
four new EU countries. In this class of countries Romania was characterized by
definitely the least favorable changes in workforce structure. The fourth class covers the
countries in which both employment structure and internal competitive development
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determinants exerted negative impacts. This is the largest class including seven
countries of EU13 and three countries of EU15. The most unfavorable competitive
effects of employment changes were observed in this class with reference to Latvia,
whereas the least favorable structural changes were recorded in Bulgaria and Croatia.

Figure 2 presents the values of aggregated structural and competitive effects
arranged according to the decreasing values calculated for 2008-2012. As it can be
observed, in the analyzed period competitive factors exerted a much larger impact on
employment changes than the structural ones. The most favorable structural effects of
changes occurred definitely in Luxembourg, to be followed by Sweden, Great Britain
and Denmark. The largest negative influence of workforce structure on employment
changes was observed in Romania, Poland, Bulgaria and Croatia.

Structural effects
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Figure 2. Aggregated structural and competitive effects for EU countries in the period 2008-2012

Source: author’s own compilation based on Eurostat database.

The most favorable internal competitive factors responsible for changes in
workforce number occurred in Luxembourg and Malta. The least favorable situation
was observed in Latvia, Greece, Lithuania and Spain, i.e. those countries which
struggled with economic crisis in the analyzed period.

Table 4 presents the classification of EU countries with regard to allocation
component effects: specialization or its absence as well as the advantage or
disadvantage of competitiveness in high and medium high-technology manufacturing
and knowledge-intensive services sectors, respectively.
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A particular country is characterized by workforce structure featuring specialization
in the high and medium high-technology manufacturing sector (knowledge-intensive
services) if workforce shares in this sector is higher than the EU average. On the other
hand, competitive advantage in the high and medium high-technology manufacturing
sector (knowledge-intensive services) is present in a country in which the employment
changes rate in this particular sector is more favorable than the sectoral changes rate
in the EU.

Table 4. Classification of EU countries with regard to allocation component effects in high and
medium high-technology manufacturing and knowledge-intensive services sectors in 2012

Typology of
EU countries HTM KIS
Specialization | The Czech Republic, Germany, | EU15 3 Belgium, Germany, EU156
Competitive Hungary, Austria, Italy EU132 Luxembourg, Malta, EUI3 1
advantage Finland, Sweden, the
United Kingdom
Specialization | Slovenia EUI150 Denmark, Ireland, EUI15 4
Competitive EUI3 1 France, Netherlands EUI30
disadvantage
Absence of Estonia, Ireland, Cyprus, EU152 The Czech Rep., Estonia, | EU15 1
specialization | Luxembourg, Slovakia EU13 3 Cyprus, Hungary, EU13 7
Competitive Austria, Poland,
advantage Romania, Slovenia,
Absence of Belgium, Bulgaria, Denmark, |EU15 10 |Bulgaria, Greece, Spain, |EUI1S5 4
specialization | Greece, Spain, France, Croatia, | EU13 7 Croatia, Italy, Latvia, EU13 5
Competitive Latvia, Lithuania, Malta, Lithuania, Portugal,
disadvantage Poland, Netherlands, Portugal, Slovakia
Romania, Finland, Sweden, the
United Kingdom

Source: author’s own compilation based on Eurostat database.

In the analyzed period, specialization and competitive advantages in processing
industry sector of high and medium high-technology were characteristic for five EU
countries, i.e.: the Czech Republic, Germany, Hungary, Austria and Italy. Specialization
and competitive advantage in knowledge-intensive services were identified in seven
EU countries, with only Malta representing the new EU Member States.

4. Conclusions

The conducted research covering specialization and competitiveness of changes in
workforce number in the sectors grouped according to R&D expenditure intensity
in European Union countries in the period 2008-2012 allows for presenting the
following conclusions:
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1. During the economic downturn EU countries recorded a drop in workforce
number by 2.67%. However, the changes in workforce number in knowledge-intensive
services resulted in an average employment rate growth by 6.18%. The knowledge-
-intensive services sector turned out to be the key one responsible for economic growth.

2. The most favorable structural effects of changes in workforce number occurred
in Luxembourg, Sweden, Great Britain and Denmark, so in the countries characterized
by a high share of workforce in the knowledge-intensive services sector presenting the
level of respectively about 57%, 52%, 48%, 49% in 2012. Definitely the least favorable
structural effects were observed in Romania, where workforce share in knowledge-
-intensive services amounted to about 20% in 2012. In the countries featuring positive
structural effects workforce share in KIS ranged from 36% in Cyprus to 57% in
Luxembourg in 2012.

3. The most favorable competitive effects took place in Luxembourg, whereas
the least favorable ones in the countries covered by deep economic crisis which, in
the analyzed period, included Latvia, Greece, Lithuania and Spain.

4. Specialization and competitive advantage in both high-tech sectors were, in
2012, characteristic only for Germany.

5. Two-sectoral absence of specialization and absence of competitive advantage
occurred in Bulgaria, Greece, Spain, Croatia, Latvia, Lithuania and Portugal.

6. Poland was included in the group of countries which featured the absence of
specialization in the high-tech industry sector and in knowledge-intensive services.

Shift-share analysis proved to be a useful method in identifying changes related
to structure and employment dynamics in European Union countries covering the
economy sectors grouped according to R&D activities intensity.
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