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Summary

The role of the Central European high-tech sector is minor in comparison to that 
of the dominant countries in the world, or even in the European Union. Among 
the hundreds of unicorns – start-ups valued at a billion dollars or more – at the 
end of September 2021, only four were based in Central Europe, and in the list 
of the thousand companies in the EU that spend most on R&D, only six were 
from this region. This concerns Central Europe as eleven EU member states, 
i.e. Bulgaria, Croatia, Estonia, Lithuania, Latvia, Poland, the Czech Republic, 
Romania, Slovakia, Slovenia and Hungary.

Despite the small number of specific success stories, the high-technology 
sector in the Central European countries has acquired new significance dur-
ing the decade preceding the ranking mentioned above in 2021, i.e. between 
the global financial crisis and the pandemic crisis.

Firstly, the value of high-tech goods traded increased significantly. Total ex-
ports rose from less than 40 bn to 90 bn EUR, and imports went from 51 bn to 
109 bn EUR. The share of high-tech goods in total Central European trade also 
increased – on average to 11% in exports and 13% in imports.

Secondly, employment in high-tech services and industries increased. Total 
employment in the high-tech1 industry rose from 2.5m do 3.1m and in high-
tech services, from 0.8m to 14m. At the same time the share of employees in 
the high-technology sector in total Central European employment increased 
– from 5.5% to 6.8% in industry, and from 1.9% to 3% in services.

However, from the point of view of the importance of the high-tech sector 
in the national economies, Central European countries are characterised by 
considerable differences. The regional leader in the high-technology sector is 
the Czech Republic – a highly industrialised economy with a developed man-

1	 The data concerning employment in high-tech also includes the medium high-
tech category.



ufacturing base for electronics and computer equipment and whose value of 
high-tech export goods at the end of the analysed period was nearly 31bn EUR, 
i.e. 18% of Czech exports. Hungary and Estonia can also be said to have a rela-
tively high share of high-tech goods in their exports – 16% and 12% respectively. 
Latvia is also worth mentioning, which in the analysed period advanced, with 
a result of 11%, to the group of leading Central European high-tech exporters 
and importers, almost from the very bottom of the EU ranking in this area. 
These countries are also characterised by a relatively large share of high-tech 
in employment – in the case of industry, it was highest in the Czech Republic, 
and in the case of services, Estonia came out on top.

At the same time there are countries in Central Europe where the high-tech-
nology sector is far less significant. The share of high-tech goods was lowest 
in Slovenia and Bulgaria, both located in the south of the region, where it did 
not exceed 6%. The share was also low in Romania and Croatia. In the context 
of the Central European eleven, Poland and Lithuania were lower in terms of 
the importance of their high technology sector, and even second from bottom 
– in the case of the share of high-tech employees in the industry in Lithuania 
and in the services category in Poland.

It should be pointed out that in total the Central European countries import 
far more high-tech goods than they export. In most of these countries, there 
was a high negative balance in the trade of high-tech goods throughout the 
analysis period. The exceptions were Hungary, Lithuania and the Czech Re-
public, which in certain years recorded a surplus of high-technology export 
goods over imports.



 “The impact of high-tech products on people’s everyday lives 
is immeasurable. High-tech products keep people safer and 
healthier, enable them to be more productive at home and 
on the job, and afford a higher standard of living”.

AeA (formerly the American Electronics Association)
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Introduction

The shift towards the high-technology (high-tech) sector 
is an exceptionally important and far-reaching economic 
phenomenon. Technology is perceived as a key instrument 
for building a competitive advantage for enterprises, and it 
is the main catalyst for contemporary structural changes 
in economies. Policy in the field of technological develop-
ment is also a core part of European Union strategy – this 
has been the case since the signing of the first commu-
nity treaties and the establishment of the European re-
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search framework programmes in the 1980s1. The largest 
programme of this type in the past decade was Horizon 
2020, which was realised in 2014-2020 and had a budget 
approaching 80 bn EUR. It is being succeeded by Horizon 
Europe for 2021-2027, with a planned budget of over 95 bn 
EUR2, equivalent to the GDP of Slovakia in 2020. The aim of 
these programmes is to reinforce the research area and the 
science and technology base of the EU, and to consequently 
increase European capabilities in the scope of innovation 
and competitiveness. It is also reducing the differences 
in this field among individual member states. And those 
differences still remain significant. This is demonstrated 
clearly by the list of the thousand companies in the EU 
with the highest expenditure on R&D3. In 2020 there were 
only six companies on that list from the entire region in 
Central Europe that comprises Bulgaria, Croatia, Estonia, 

1	 While the EU founder states were taking a technological leap forward and for-
mulating the first regulations in this field, most of the Central European states 
analysed here were still stuck in a command economy. In their case that leap 
happened after the economic transformation, which had a major impact on the 
economic growth of those countries, see B. Jóźwik, Transformacja i rozwój gosp-
odarczy w państwach Europy Środkowej i Wschodniej (Economic Transformation 
and Development in Central and Eastern European Countries), “Rocznik Instytutu 
Europy Środkowo-Wschodniej” 2016, no. 4(5), p. 49-66.

2	 European Commission, “Horizon Europe”, https://ec.europa.eu/info/funding-ten-
ders/find-funding/eu-funding-programmes/horizon-europe_pl [16.09.2021].

3	 The study covered the 27 states of the European Union, and the United Kingdom. 
European Commission, The 2020 EU Industrial R&D Investment Scoreboard, 2021, 
https://iri.jrc.ec.europa.eu/scoreboard/2020-eu-industrial-rd-investment-score-
board [16.09.2021].
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Lithuania, Latvia, Poland, the Czech Republic, Romania, 
Slovakia, Slovenia and Hungary. Those companies were 
the Polish CD Projekt and Asseco Poland, the Slovenian 
Krka and Gorenje, the Czech CEZ and the Hungarian Rich-
ter Gedeon. For comparison, the list includes 280 British, 
212 German and 113 French companies. The situation is 
similar when it comes to technology start-ups valued at 
a billion dollars or more, known as unicorns. At the end of 
September 2021, there were 848 such companies worldwide, 
but only four had their headquarters in Central Europe. 
These were Bolt in Estonia, Vinted in Lithuania, Rohlik in 
the Czech Republic and Infobip in Croatia4.

The aim of this study is to determine the significance of 
the high-technology sector in Central European countries 
in the decade preceding these comparisons, which was the 
decade between the global financial crisis and the crisis 
caused by the COVID-19 pandemic. It should be pointed 
out in the introduction that there is no single measure 
which would precisely and completely reflect the impor-
tance of the high-tech sector in the economy. However, 
there are many which may be combined to make such an 

4	 Immediately after completion of work on this publication, reports appeared that 
a Polish company had joined the list for the first time – DocPlanner. However, 
it was not officially included on the CB Insights Global Unicorn Club list: Private 
Companies Valued at $1B+ (as of September 30th, 2021), https://www.cbinsights.
com/research-unicorn-companies [20.10.2021].



Marlena Gołębiowska

Prace IEŚ  •  Nr 10/202114

assessment. These are presented in this study and divided 
into two main parts.

The first covers foreign trade in high-tech goods. The 
foreign expansion of high technology is one of the major 
factors affecting the competitiveness of economies on inter-
national markets. Therefore the following indicators will be 
analysed: the values of exports and imports, the balance of 
foreign trade in high-tech goods, the share of such goods in 
total exports and imports of particular countries in Central 
Europe, and the export and import structure divided into 
individual groups of those goods. In this part, the analysis 
will be conducted in line with the product approach, based 
on Eurostat data from the Comext database.

The second part will be devoted to employment in high-
tech industries and services. In this case, the analysis will 
cover such indicators: the number of employees in high 
technology industries and services and their share of total 
employment in particular economies. The analysis in this 
section will be conducted in line with the sectoral approach, 
based on Eurostat data from the Labour Force Survey. In the 
case of industry, data will be presented for two groups of 
high technology – high-tech and medium high-tech.

The above data for the Central European countries some-
times refer to data for the EU as represented by the EU-28, 
since that was the membership of the EU during most of the 
period in question, i.e. from 1 July 2013 to 31 January 2020, or 
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the EU-15, i.e. the states of the “Old Union”5, forming the EU 
before the accession of new states on 1 May 2004, which due 
to the level of economic development constitute a natural 
point of reference for the studied countries. In addition, the 
study attempts to indicate which Central European states 
are leaders in terms of high technology.

5	 These are: Austria, Belgium, Denmark, Finland, France, Greece, Spain, the Neth-
erlands, Ireland, Luxembourg, Germany, Portugal, Sweden, the UK and Italy.
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“… Western Europe, with its dense population and its high 
technology…”. This sentence contained the first mention of 
the expression high technology. It was found in an article 
encouraging the use of nuclear power in Western Europe in 
the pages of The New York Times in 19586. This newspaper, 
and more precisely Robert Metz’s regular column Market 
Place, is also considered to have popularised the term. This 

6	 Atomic Power for Europe, “The New York Times”, February 4, 1958, p. 17.

1. High technology  
– definition and specificity
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was where the abbreviated form “high-tech”, commonly used 
today, was first recorded7.

Despite the significant role played by high technology in 
the contemporary economy, and the multitude of literature 
in this area, no single, universally accepted definition has 
yet been developed. It is generally assumed that high-tech 
refers to the newest available technology, the so-called cut-
ting edge, while high-tech companies are those using it. To 
better identify it, the literature points out certain specific 
features which differentiate high-tech firms from others. 
The features most often cited are as follows: high spending 
on R&D8, a high degree of innovativeness9 and a reliance 
on knowledge, and extensive use of modern information 
technology10. These features, however, require that a meas-
urable value be indicated, enabling a given company to be 
identified as high-tech or not. Determining such rigid limits 
poses difficulties, which complicated the creation of a com-
prehensive classification. Moreover, “the specific nature (and 

7	 Polish literature on the subject currently uses both the English name and nu-
merous translated forms. More: M. Ratajczak-Mrozek, Specyfika przedsiębiorstw 
zaawansowanych technologii (high-tech) (The specificity of high-tech enterprises), 
“Przegląd Organizacji” 2011, no. 2, pp. 26-29.

8	 Y. Baruch, High technology organization what it is, what it isn´t, “International Jour-
nal of Technology Management” 1997, no. 13(2), pp. 179-195.

9	 N. O´Regan, M. A. Sims, Identifying high technology small firms: A sector analysis, 
“Technovation” 2008, no. 28, pp. 408-423.

10	 A. Zarzewska-Bielawska, The strategic dilemmas of innovative enterprises: propos-
als for high technology sectors, “R+D Management” 2012, no. 42(5), pp. 303-314.
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appeal) of this concept is that it is dynamic in time”11, which 
makes it even more difficult to determine which company 
is, and which is not, high technology. There have been at-
tempts made for many years to systematise this area of the 
economy, and certain solutions have been found, although 
they are not perfect.

The most popular of the current taxonomies are meth-
ods of differentiating high technology according to the field 
of economic activity – the sectoral approach, and according 
to the products manufactured – the product approach. In 
both cases, the factor determining a specific level of high 
technology is the intensity of R&D spending. This intensity 
is the ratio of expenditure on R&D activities (directly and 
indirectly in investment products and semi-finished prod-
ucts) compared to the value of production or of added value.

The methods differ in the method of categorisation. Ac-
cording to the product approach, products are categorised 
to a determined level of high technology based on the SITC 
(Standard International Trade Classification), which was de-
veloped by the United Nations and is used in foreign trade 
statistics. A list of products categorised as high-tech accord-
ing to this approach is shown in Table 1.

11	 A. Skala, Nowa metoda identyfikacji przedsiębiorstw wysokiej technologii na 
przykładzie Warszawy (A New Method for the Identification of High-Technology 
Companies, using Warsaw as an Example), “Modern Management Review”, vol. 
19, 2014, no. 21(2), pp. 109-127.
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According to the sectoral approach, companies are cate-
gorised by their level of technological advancement based 
on the area of the economy they belong to according to the 
NACE (Nomenclature statistique des Activités économiques 
dans la Communauté Européenne) statistical classification 
of businesses in the European Union12. This approach addi-
tionally differentiates technologically advanced services, 
which consist of some knowledge-based services13. The list 
of economic activities categorised as high-tech according to 
the sectoral approach is included in Table 2.

Table 2. Classification of high-tech – sectoral approach

Sector Economic Activity

Industry

High technology
	Ц manufacture of basic pharmaceutical substances, and medicines and other 

pharmaceutical products
	Ц manufacture of computers, electronic and optical products
	Ц production of aircraft, spacecraft and similar machines

Medium high technology*
	Ц manufacture of chemicals and chemical products
	Ц manufacture of arms and ammunition
	Ц manufacture of electrical devices
	Ц manufacture of machinery and equipment
	Ц manufacture of motor vehicles, trailers and semi-trailers
	Ц manufacture of other transport equipment
	Ц manufacture of medical devices, instruments and products

12	 In this approach, the division is made according to the following scheme: R&D 
intensity over 7% – high technology; between 2.5-7% – medium-high technology; 
between 1–2.5% – medium-low technology; below 1% – low-technology.

13	 The basic division of services based on knowledge-based criteria is into knowl-
edge-intensive services, which also include technologically advanced services 
and those which are less knowledge-intensive.Ta
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Sector Economic Activity

Services

	Ц motion picture, video and television programme production, sound record-
ing and music, publishing activities

	Ц programming and broadcasting activities
	Ц telecommunications
	Ц computer programming
	Ц consultancy and related activities
	Ц information service activities
	Ц scientific research and development

* The medium high-tech category was also taken into account because it includes certain economic activities 
which would have been considered high-tech using the product approach.
Source: Eurostat, Aggregations of manufacturing based on NACE Rev. 2, https://ec.europa.eu/eurostat/cache/
metadata/Annexes/htec_esms_an3.pdf [18.09.2021].

It should be pointed out that both methods of distin-
guishing high-tech products and sectors have certain limi-
tations. New technology crosses the boundaries according 
to traditional product or sectoral classifications14. In the case 
of the first classification, some products considered collec-
tively to be manufactured by a company from the high-tech 
sector may not make use of the latest technological achieve-
ments, and vice versa – they may be used by manufacturing 
companies from traditional sectors. The situation is simi-
lar in the case of the other classification: some companies 
which claim to belong to a sector considered high-tech may, 
in reality, not possess the previously mentioned features of 
high-tech companies, and vice versa – enterprises from other 
sectors may fulfill them.

14	 J. Korpus, Ł. Banach, Przedsiębiorstwa z sektora wysokich technologii w erze gosp-
odarki cyfrowej (High-tech enterprises in the digital economy era), “Ekonomika i Or-
ganizacja Przedsiębiorstwa” 2017, no. 3, pp. 132-140.
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High-tech in Central Europe

In spite of methodological difficulties, companies op-
erating within the high-tech sector remain a vital object 
of interest for economists and national and international 
institutions. This is for several reasons15. Firstly, they are 
a source of innovation, particularly technological innova-
tion, which as a result increases the level of innovation in 
the entire economy, supports the creation of new markets 
and more productive use of resources16. Secondly, they are 
highly productive and stimulate export growth, which con-
tributes to economic growth and the improvement of a coun-
try’s competitiveness on regional markets17. Thirdly, they are 
characterised by a high growth dynamic and additionally 
generate new products and processes, which contributes to 
an increase in employment18, with the jobs in question usu-
ally being highly paid. As a result, their business contributes 
to increasing prosperity in the economy, and not only by the 
aforementioned wealth creation. This was expressed well by 
the AeA (formerly The American Electronics Association), 

15	 M. Lawrence, High-tech industries drive global economic activity, “National Science 
Foundation” 1998, no. 7(20), pp. 319-322.

16	 S. Sandu, B. Ciocanel, Impact of R&D and Innovation on High-tech Export, “Proce-
dia Economics and Finance” 2014, no. 15, pp. 80-90.

17	 Y. Meral, High technology export and high technology export impact on growth, 
“Bussecon Review of Finance & Banking” 2019, no. 1(1), pp. 26-31.

18	 V. Van Roy, D. Vértesy, M. Vivarelli, Technology and employment: Mass unemploy-
ment or job creation? Empirical evidence from European patenting firms, “Research 
Policy” 2019, no. 47(9), pp. 1762-1776; T. Białowąs, P. Pasierbiak, M. Wojas, Structural 
changes and technological progress as factors of labour market developments in the 
V4 countries in 2004–2018, “Problemy Zarządzania” 2019, no. 17(6), pp. 11-30.
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an association of technology companies, which stated that 
“[h]igh-tech products keep people safer and healthier, ena-
ble them to be more productive at home and on the job, and 
afford a higher standard of living”19.

19	 M.F. Kazimierczak, J. James, W.T. Archey, We are still losing the competitive advan-
tage: Now is the time to act, American Electronics Association, Washington 2007.
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The importance of the high-tech 
sector in foreign trade in Central 
European countries20

High technology increased in importance in the internation-
al trade of Central European states in the decade between 
the global financial crisis and the crisis caused by the COV-
ID-19 pandemic. Starting with exports of high-tech goods 
– their value has more than doubled in the eleven Central 
European countries, from less than 40 bn EUR in 2009 to al-
most 90 bn EUR in 2018.21 The largest part of the amount at 

20	 In this section the analysis will be conducted in line with the product method 
based on Eurostat data from the Comext database.

21	 Latest available data.

2. 
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the end of the analysed period is attributable to the Czech 
Republic, whose exports in high-tech goods amounted to al-
most 31 bn EUR in 2018. The next places are occupied by the 
region’s largest economy, i.e. Poland – just under 19 bn EUR, 
and Hungary – nearly 17bn euro. The exports of technologi-
cally advanced goods from other countries in the region did 
not exceed several billion euros. Importantly, however, all 
Central European countries in the analysed period signifi-
cantly increased exports in this area: to the smallest extent, 
by a quarter – Hungary; double – Croatia, Slovenia, Romania 
and the Czech Republic; triple – Bulgaria, Slovakia, Lithua-
nia, Poland and Estonia; and Latvia – four times (see Table 3).

At the same time, the Central European countries suc-
ceeded in improving their position in the export of high-
tech goods compared with the other EU states. While in 
2009 they were only responsible for 8.7% of the combined 
exports of high-tech goods by the EU-28 member states, in 
2018 this had risen to 11.4%. Meanwhile in the case of total 
EU high-tech exports beyond the EU-28, the Central Euro-
pean states were responsible for 5.6% and 6% for the same 
two years respectively. It should be pointed out here that 
Central Europe’s exports of high-tech goods is rather small 
when considered nominally against the background of those 
EU states, which dominate this field. The value of techno-
logically advanced goods exported by Germany alone is over 
twice that of the eleven countries in the region combined, 
at almost 200 bn EUR in 2018.
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As for imports of high-tech goods – their value also in-
creased during the period in question from all the Central 
European countries, from 51bn in 2009 to 109 bn in 2018. The 
largest importer of high technology, as well as the largest ex-
porter, is the Czech Republic, which imported over 31bn EUR 
of high-tech goods, then Poland with 26bn, Hungary with 
almost 17 bn and Slovakia importing 11bn euro. Also similar 
to the case of exports, all the Central European countries 
significantly increased their imports of technologically ad-
vanced goods during that period: again to a small extent, by 
half – Hungary and Croatia; by more than three quarters – 
Slovenia; more than double – Poland, Bulgaria, Romania, the 
Czech Republic and Slovakia; Estonia – almost three times; 
Lithuania – more than three times; and – again the most – 
Latvia – almost four times (see Table 4).

There was also an increase in the share of Central Euro-
pean states in the EU’s imports of technologically advanced 
goods. In 2009, imports of high-tech goods by the eleven 
Central European countries accounted for 10.9% of total 
imports of that category of goods by all the EU-28 member 
states, rising to 14% in 2018. In the case of imports of high-
tech from outside the EU-28, the analogous figures were 
9.4% and 10.6%.

However, the comparison of Central European exports 
and imports of high-tech goods shows a negative balance in 
trade in these goods. Despite the fact that in 2009 it amount-
ed to 11.5bn euro, and in 2018 almost 19.7bn euro, taking 



Prace IEŚ  •  Nr 10/2021 29

High-tech in Central Europe

Ta
bl

e 4
. Im

po
rts

 of
 h

ig
h-

te
ch

 g
oo

ds
 fr

om
 C

en
tra

l E
ur

op
ea

n 
co

un
tri

es
 d

ur
in

g 
20

09
–18

 (i
n 

bn
 eu

ro
)

Co
un

try
20

09
20

10
20

11
20

12
20

13
20

14
20

15
20

16
20

17
20

18
20

18
/2

00
9  

%
Bu

lga
ria

1.2
1.4

1.8
2.3

1.8
2.0

2.2
2.3

2.4
2.7

119
.0

Cr
oa

tia
1.4

1.3
1.2

1.3
1.4

1.3
1.6

2.1
1.9

2.1
52

.7

Cz
ec

h 
Re

pu
bl

ic
13

.1
18

.2
19

.0
18

.6
17.

8
19

.8
23

.7
22

.2
26

.7
31

.5
14

0.8

Es
to

ni
a

0.6
1.1

1.9
1.9

1.9
2.0

1.9
2.0

1.7
1.8

18
9.2

Lit
hu

an
ia

0.7
0.9

1.1
1.3

1.4
1.6

1.9
1.9

2.3
2.3

21
6.1

La
tv

ia
0.5

0.7
1.0

1.0
1.1

1.3
1.6

1.4
2.1

2.5
39

1.0

Po
lan

d
12

.6
15

.6
15

.4
16

.3
16

.9
19

.0
22

.4
22

.5
25

.0
26

.4
10

9.6

Ro
m

an
ia

4.2
5.7

5.9
5.2

5.6
5.9

6.8
7.5

8.5
9.3

12
1.1

Slo
va

kia
4.2

5.4
7.3

9.2
10

.2
10

.3
11.

4
11.

7
11.

4
11.

4
16

9.4

Slo
ve

ni
a

1.4
1.7

1.7
1.6

1.6
1.8

1.9
2.0

2.2
2.6

78
.9

Hu
ng

ar
y

11.1
13

.5
13

.9
13

.0
12

.7
11.

8
13

.7
14

.4
15

.7
16

.7
51

.2

Ce
nt

ra
l E

ur
op

e
51

.0
65

.4
70

.3
71

.6
72

.4
76

.9
88

.9
89

.8
99

.8
10

9.1
113

.9
So

ur
ce

: O
wn

 el
ab

or
at

ion
 ba

se
d 

on
 Eu

ro
sta

t d
at

a.



Marlena Gołębiowska

Prace IEŚ  •  Nr 10/202130

relative measures into account – in 2009, imports of high-
tech goods were higher than exports by 29%, and in 2018 by 
only 22%. During the period studied, however, most of the 
countries in the region had a negative balance of trade in 
high-tech, i.e. they imported more technologically advanced 
goods than they exported. The exceptions were Hungary 
in 2009–2014 and 2016–2017, Lithuania in 2010–2011 and the 
Czech Republic in 2011–2014 – see Table 5. In Hungary, the 
competitive advantage manifested in the surplus of exports 
over imports was particularly high in the case of scientific 
and research equipment, as well as computers and office 
machines. In the Czech Republic, there was also a positive 
balance of trade in computers and office machines, as well 
as in electrical and non-electrical machines, armament and 
aviation equipment, and in Lithuania, in chemicals. In the 
case of other countries, the positive balance for most of the 
analysed period was recorded only in aviation equipment 
in Poland, electronic and telecommunications equipment 
and research and development equipment in Estonia, and 
pharmaceuticals in Slovenia (more data in Table 16 in the 
statistical annex).

The analysis so far has focused primarily trade in high-
tech by individual countries in terms of its value. This ap-
proach, although significant, is somewhat inaccurate due 
to the different potential of the compared economies. For 
example, in 2018 the GDP of the largest economy in Central 
Europe, Poland, was 19 times larger than that of the small-
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est, Estonia. Therefore, an analysis is needed to show which 
part of the exports and imports of individual economies are 
high-tech goods.

Starting with aggregated data covering all eleven ana-
lysed countries, the share of high-tech goods exports in total 
exports from Central European countries increased during 
the analysed period from 10.7% to 11.4%, and in the case of 
imports – from 12.9% to 13.6%. However, the share in both 
exports and imports remained lower on average in Central 
Europe when compared with the states of the so-called Old 
Union, the EU-15, where the equivalent growth was from 
14% to 14.9% in exports, and from 14% to 14.5% in imports. 
It should be mentioned that there are clear differences be-
tween different economies in both groups analysed. In the 
EU-15 group, the countries with the highest share of high 
technology in their exports are Ireland, with 35% at the end 
of the period studied and the Netherlands and France, with 
21%, but the group also includes Portugal, where the figure 
was 4%, Greece with 5% and Spain with 6%. In general, the 
indices were much higher in the north of the continent, and 
lower in the south. For the Central European region, the 
average highest share of high-tech among goods exported 
during the period studied was in Hungary, the Czech Re-
public, Estonia and Latvia – see Table 6, which contributes 
to their relatively high position in this regard among the 
remaining EU states – see Table 7. These are also the only 
Central European countries where high-tech goods at the 
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end of the analysed period accounted for more than 10% of 
industrial production intended for export – the Czech Re-
public achieved the highest value, almost 18%. At the same 
time, however, there are economies in the region such as 
Slovenia and Bulgaria, in which this share did not exceed 
6% at that time.

Table 7. The position of Central European states in terms of share of high-tech in total ex-
port goods compared to the EU-28 in 2009–18

Country 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Bulgaria 27 27 27 26 26 26 27 26 26 24

Croatia 18 18 21 18 18 20 21 17 17 19

Czech 
Republic 9 9 8 8 9 8 8 10 6 5

Estonia 19 13 10 10 10 6 7 7 10 10

Lithuania 22 21 22 23 22 21 19 20 19 20

Latvia 25 25 18 19 17 15 13 14 12 12

Poland 23 22 24 22 19 17 18 18 18 17

Romania 16 15 15 21 23 22 20 19 20 18

Slovakia 21 19 19 16 14 13 17 16 13 14

Slovenia 24 24 23 24 24 23 24 25 25 25

Hungary 3 3 4 7 7 9 9 6 7 7
Source: Own elaboration based on Eurostat data.

In the ranking of countries with the largest share of 
high-tech goods among imports in the EU-15, Ireland came 
top with 37% during the period studied, followed by the 
Netherlands with 21% and the UK with 16.5%. In Central 
Europe it was the Czech Republic, Hungary, Slovakia and 
Estonia – see Table 8, which again contributed to their rel-
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atively high positions in this regard compared to the other 
EU states – see Table 9. In this case, they are also the only 
Central European countries where high-tech goods account-
ed for more than 15% of imports at the end of the analysed 
period – and here again the highest value was achieved by 
the Czech Republic, over 20%. The countries with the low-
est share of high-tech imports are Lithuania and Slovenia, 
where it did not exceed 8%.

Table 8. High-tech in imports in the Central European countries in 2009-18 (% of total imports)

Country 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
2018

/2009  
%

Bulgaria 7.2 7.5 7.8 8.9 6.9 7.5 8.2 8.6 8.1 8.3 15.3

Croatia 8.9 8.5 7.5 7.7 8.4 7.8 8.6 10.5 8.6 8.7 -2.2

Czech 
Republic 17.4 19 17.4 16.9 16.4 17 18.6 17.1 18.5 20.2 16.1

Estonia 8.5 12.4 15.1 13.7 13.6 14.8 14.3 14.5 11.6 11.1 30.6

Lithuania 5.5 5 4.8 5.1 5.4 6.3 7.5 7.8 8.1 7.4 34.5

Latvia 7.1 7.6 8.3 7.2 8.3 10.2 12.3 11.2 13.8 15.1 112.7

Poland 11.8 11.6 10.2 10.5 10.8 11.3 12.6 12.5 12.1 11.7 -0.8

Romania 10.8 12.2 10.8 9.6 10.1 10 10.8 11.1 11.2 11.2 3.7

Slovakia 10.6 10.9 12.7 15.3 16.5 16.7 17.2 17.1 15.5 14.3 34.9

Slovenia 7.6 7.4 6.7 6.4 6.5 6.9 7.2 7.1 6.9 7.2 -5.3

Hungary 19.8 20.3 18.8 17.6 16.9 14.9 16.5 17 16.5 16.2 -18.2

Central 
Europe 12.9 13.5 12.6 12.5 12.5 12.7 13.9 13.7 13.5 13.6 5.3

Source: Own elaboration based on Eurostat data.
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Table 9. The position of Central European states in terms of share of high-tech in total im-
ports compared to the EU-28 in 2009–18

Country 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Bulgaria 25 26 21 19 24 24 23 24 24 24

Croatia 22 22 25 22 20 22 22 19 23 23

Czech Re-
public 6 5 4 4 8 5 4 5 3 3

Estonia 23 11 7 12 11 10 11 11 15 15

Lithuania 28 28 28 28 28 27 26 26 25 26

Latvia 27 25 19 24 21 16 15 17 10 7

Poland 13 14 16 15 15 14 14 14 13 13

Romania 15 12 14 17 16 17 18 18 18 14

Slovakia 16 19 12 7 7 6 6 6 6 9

Slovenia 24 27 27 26 26 25 27 28 28 27

Hungary 4 3 3 3 4 8 8 7 5 5
Source: Own elaboration based on Eurostat data.

At the same time, it should be mentioned that the struc-
ture of trade in high-tech goods shows clear variations be-
tween individual countries. The structure of imports and 
exports is presented in detail in Figure 1 and 2.

In nine of the eleven countries analysed, electronics and 
telecommunications were dominant at the end of the period. 
However, it should be mentioned that in Estonia this dom-
inance resulted from the share of these products in high-
tech exports at the level of 78% and in Lithuania only 28%. 
In contrast, pharmaceuticals were the dominant high-tech 
exports in Slovenia and Croatia.
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Figure 1. Structure of high-tech exports from Central Europe in 2018.Source: Own elabora-
tion based on Eurostat data.

Source: Own elaboration based on Eurostat data.

Figure 2. Structure of high-tech imports from Central Europe in 2018.

Source: Own elaboration based on Eurostat data.
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The analysed decade also brought an increase in the im-
portance of advanced technologies in employment, both 
in industry and services. Starting with an analysis of the 
high-tech22 industry: the number of employees in 2009 in 
the eleven states of the region was just under 2.5m, and this 
systematically rose until it reached 3.2m in 2019. In 2020 it 
dropped by nearly 100,000 to 3.1 – see Table 10. The largest de-
creases in employees in this industry were in Poland (65,000, 

22	 All the data presented concerning employment in high-tech also includes the 
medium high-tech category.

The importance of the high-tech  
sector in employment  
in Central European countries3. 
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7% y/y) and Romania (27,000, 5% y/y). In those countries, the 
share of employment in the high-tech industry as part of 
total employment also fell – see Table 11. At the same time, 
however, there were countries in Central Europe which, 
even during the economic crisis of the pandemic period, 
maintained the growth in employment in the high-tech in-
dustry. The highest of these was achieved in Latvia (4,000, 
29% y/y), which simultaneously noted the highest increase 
in employee numbers during the entire period analysed, i.e. 
2009-2020 (by 56%).

Furthermore, in this case it should also be pointed out 
that the Central European countries succeeded in increas-
ing employment in the high-tech industry in the context of 
all EU states. In 2009, the eleven Central European econo-
mies analysed accounted for 20% of the employment in the 
high-technology industry in the EU-28 membership states, 
whereas by 2019 it was almost 24%23. At the same time, how-
ever, compared to the dominant EU countries in this field the 
nominal amount of employees is again small. In Germany 
alone there are more employees in this sector of industry 
than in the entire Central European region – nearly 4.2m.

However, taking into account the share of employment in 
the high-tech industry when looking at the entire employ-
ment figures, the Central European countries are leaders in 

23	 In 2020 there is no data from the UK. The share of Central European countries in 
the UE-27 then stood at 26%.
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the EU as a whole. In 2020, the Czech Republic, Slovakia and 
Slovenia noted the highest figures in this regard among all 
the member states. At the same time, they were the only 
countries in the EU apart from Germany whose share of 
employees in this sector exceeded 10% of total employment 
in the national economy.

Turning to employment in high-tech services: in the elev-
en Central European countries this stood at 0.8m in 2009, 
and 1.4m in 2020. In the case of services, no collapse in em-
ployment numbers can be noticed in the year when the COV-
ID-19 pandemic broke out, with only slight drops in Estonia, 
Croatia and Bulgaria. What is more, in some countries the 
number of employees in high-tech services clearly increased 
at that time; compared to the previous year, the largest rise 
was in Latvia (5,000, 20% y/y), and in numerical terms, in 
Hungary (16,500, 12% y/y) – see Table 12. This is, above all, the 
result of increased employment in activity associated with 
programming and IT consultancy. Forced isolation and the 
resulting transfer of many activities to the virtual world 
contributed to a greater demand for IT specialists. There 
was also an increase in the share of employment in high-
tech services in total employment numbers – see Table 13.

In terms of employment in high-tech services, the Central 
European countries also managed to increase their share in 
the context of the EU as a whole. In 2009, the eleven Cen-
tral European economies analysed accounted for 15% of the 
employment in high technology services in the EU-28 mem-
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bership states, whereas by 2019 it was almost 17.5%24. Again, 
however, the nominal number of employees in this sector 
in the Central Europe region is small compared to the dom-
inant states of the EU in this regard. While the figure for all 
the Central European states combined was almost 1.4m, in 
Germany it was over 1m.

Also, when taking into account the share of employment 
in high-tech services when looking at the total employment 
figure, the Central European countries are behind such coun-
tries as Ireland, Finland and Sweden, which were in the top 
positions in this regard, with results exceeding 5%. Imme-
diately after them came Estonia and Slovenia. It was also 
a Central European country that closed the list, however, 
as Romania was lowest with a result of 2.2%.

24	 In 2020 there is no data from the UK. The share of Central European countries in 
the UE-27 then stood at 20%.
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The leaders in high technology in Central Europe were de-
termined based on the previously analysed indices, includ-
ing foreign trade in high-tech goods – see Figures 3 and 4, 
as well as employment in high-tech industry and services 
– see Figures 5 and 6.

Among the Central European countries, the leader in 
terms of the importance of the high-tech sector, especially 
in international trade, is the Czech Republic: both when we 
analyse absolute measures – the share in total exports and 
imports, and relative – the value of exports and imports of 
high-tech goods. At the same time, the Czech Republic was 

Central European high-tech leaders4. 
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Figure 3. High-tech in export goods in the Central European countries in 2018.

Source: Own elaboration based on Eurostat data.

Figure 4. High-tech in import goods in the Central European countries in 2018

Source: Own elaboration based on Eurostat data

the country with the highest share of employment in the 
high-tech industry when looking at the total employment 
figure. The country’s position was only slightly lower when 
we look at employment in high-tech services.
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The main driving forces behind the Czech high-tech 
industry are electronics and telecommunications devices 
(13 bn EUR of exports in 2018) and computers and office 
machines (12 bn EUR) – see Table 14 in the statistical annex. 

Figure 5. Employment in the high-tech and medium-high-tech industries in Central Europe
in 2020

Source: Own elaboration based on Eurostat data.

Figure 6. Employment in high-tech services in Central Europe in 2020

Source: Own elaboration based on Eurostat data.
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The structure of Czech imports is also similar – see Table 15 in 
the statistical annex. Czech companies manufacturing elec-
tronics, computers and office equipment belong to renowned 
brands such as Foxconn, Siemens and Panasonic. These are 
the same entities that lead in the foreign expansion of this 
economy. In the ranking of Czech exporters prepared by the 
Chamber of Commerce in 2020, the three companies men-
tioned take second (after Skoda), eighth and ninth places25.

Czech manufacturing of electronics and computer equip-
ment is connected with the rich industrial tradition of that 
economy. In the first years after the formation of the Czech-
oslovakian state in 1918, it was already one of the most in-
dustrialised economies in the world, with dynamically 
developing machine and electro-technical industries. And 
this is also the case today. The share of industrial produc-
tion in employment in the Czech Republic was nearly 26% 
in 2020, which was also the highest figure for any EU state, 
and added value was 29%, the second highest result in the 
EU. At the same time the Czech Republic is the most innova-
tive country of the Visegrad Group26 as well as a pioneer of 
the fourth industrial revolution. In 2020, the Czech Repub-

25	 Exporter Roku (Exporter of the Year), http://www.exporterroku.com/ [20.09.2021].
26	 M. Gołębiowska, Jak rozpędzić gospodarkę, czyli polityki innowacyjne państw 

Grupy Wyszehradzkiej (How to stimulate the economy: the innovative policies of 
the Visegrad Group countries), “Prace Instytutu Europy Środkowej” 2020, no. 20, 
https://ies.lublin.pl/prace/jak-rozpedzic-gospodarke-czyli-polityki-innowacy-
jne-panstw-grupy-wyszehradzkiej/ [20.09.2021].
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lic was in first place in the EU in terms of large companies 
using 3D printing and the IoT, and it came third in terms 
of use of robots in industry27. In addition, according to the 
Deloitte Technology Fast 50 Central Europe 2020 ranking of 
the fastest expanding technology firms in Central Europe, 
21 of the 50 included are from the Czech Republic28.

The long-term strategy of stimulating innovation is also 
important in the development of the high-tech sector in the 
Czech Republic. As early as 2002, a government agency was 
formed there – the Council for Scientific Research and Inno-
vation (Rada pro Vědu, Výzkum a Inovace České Republiky); 
three years later, a system of tax incentives for R&D entities 
was implemented and in the following years numerous pro-
grams financing such activities. Strong economic ties with 
Germany – the largest economy in the EU – expressed in 
industrial interconnections and significant trade exchange, 
also have a significant impact on the importance of the high-
tech sector in the Czech Republic.

Hungary is also a leading country in Central Europe in 
terms of the importance of the high-tech sector, both when 
we consider the percentage of these products in trade and 

27	 M. Gołębiowska, Roboty, drukarki 3D, big data, internet rzeczy: lekcje wdrażania 
nowych technologii z Czech (Robots, 3D printers, big data, internet of things: les-
sons in implementing new technology from the Czech Republic), “Komentarze IEŚ” 
2021, no. 362, https://ies.lublin.pl/komentarze/roboty-drukarki-3d-big-data-in-
ternet-rzeczy-lekcje-wdrazania-nowych-technologii-z-czech/ [20.09.2021].

28	 Deloitte Technology Fast 50 Central Europe 2020, https://www2.deloitte.com/ce/
en/pages/about-deloitte/topics/technology-fast-50.html [20.09.2021].
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the number of employees, especially in industry. The key 
high-tech exports in Hungary are, similar to the Czech Re-
public, electronic and telecommunications devices – the 
value of exports in 2018 was almost 8 bn EUR. However, 
exports of these devices recorded a significant decline in 
2011-2014: from over 10 bn EUR to 5bn EUR, mainly due to 
reduced production and, consequently, a decline in TV ex-
ports. At that time, the Hungarian market turned out to be 
less resistant to competition from East Asia, to which, due 
to costs, part of this production had then shifted. However, 
since 2015, the value of electronics exports has increased. The 
largest Hungarian companies producing electronics include 
such brands as Flextronics International, Samsung, Jabil 
and Foxconn. Among the Hungarian advanced technology 
sectors, the pharmaceutical sector also deserves attention, 
led by companies such as Richter Gedeon and Chinoin. The 
export of pharmaceuticals from Hungary increased from 
0.3 bn EUR in 2009 to 1.8 bn in 2018, which is also the highest 
value among the Central European countries.

Another important country on the map of Central Europe 
in terms of technological advancement is Estonia, which is 
a leader in terms of the share of employment in high-tech 
services among total employment levels. This is mainly due 
to IT employees. Estonia is a country with an outstanding 
level and maturity of digitisation, not only by Central Euro-
pean standards. It is sometimes called Silicon Valley by the 
Baltic, mainly due to its digital public services. The idea to 
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expand IT in Estonia was born from the need to limit the 
costs of running the country. The first steps in this direction 
were taken in the nineties. It was then that, among others, 
a decision was taken to allocate 1% of GDP for this purpose. 
This initiative was called the Tiigrihüpe (Tiger Leap), and its 
aim was to increase access to IT infrastructure, primarily in 
schools. In 2000, every educational establishment had access 
to the internet. In that year, Estonians were first able to sub-
mit tax returns online, and five years later the world’s first 
elections by internet were organised. Start-ups founded in 
Estonia include Skype, TransferWise, Pipedrive, Fortumo, 
Erply, Taxify and Lingvist. The last decade, the period an-
alysed here, also saw a distinct increase in employment in 
high-tech services – from 14,000 to 31,000, percentage-wise 
the largest in Central Europe. The importance of the elec-
tronics industry is also systematically increasing in Estonia. 
This Baltic state has also become a cradle of regional tech 
giants such as ABB, Ericsson, Eolane, Stoneridge Electron-
ics and Enics.

In relation to the EU framework programme mentioned 
in the introduction, in the field of scientific research it is 
also worth emphasising that Estonian participation in the 
Horizon 2020 programme is the highest in Central Europe 
per head of population – see Figure 7.
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Figure 7. Participation in projects of the Horizon 2020 programme – number of projects per 
10,000 inhabitants, and total number

Source: Own elaboration based on data from CORDIS, https://cordis.europa.eu/projects/en and Eurostat, 
https://ec.europa.eu/eurostat/web/population-demography/demography-population-stock-balance/database 
[20.10.2021].

The leading importers and exporters of high-tech in 
terms of share of total export and import goods during 
the analysed period were joined by Latvia, which between 
2009 and 2018 doubled its percentage of technological ex-
ports and imports, having previously been near the bottom 
of the table. This was due, to a great extent, to aviation equip-
ment, exports of which increased from a mere 9 m EUR in 
2009 to 313 m EUR in 2018. Latvia had already been a centre 
for the production of high technology for the aviation in-
dustry in Soviet times. Latvia’s research and development 
capabilities and highly educated workforce in this sector are 
thus the result of many years of experience. In addition, the 
Latvian national airline airBaltic has become a leader in the 
Baltic states in recent years, transforming the international 
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airport in Riga into a major regional hub. It is worth giving 
a few examples demonstrating the development potential 
of this sector in Latvia over the past few years: SIA Pelegrin 
is commencing production of ultra-light aircraft under the 
Tarragon brand; SIA Flight Consulting Group is developing 
the unique ATOM flight control software; and SIA Airline 
Support Baltics, which is relocating to Latvia from Sweden, 
is starting to provide MRO services (maintenance and re-
pairs) for business and commercial aircraft at the airport 
in Riga. One of the priorities of the long-term development 
strategy for aviation in Latvia is to further increase the com-
petitiveness of technical services, construction and repair 
of aeroplanes, and expanding export markets29. Aviation 
equipment currently accounts for 21% of Latvian high-tech 
exports, and 35% of imports, the highest figures among the 
Central European countries – see Figures 9 and 10.

In Latvia, the electronics industry has also been devel-
oping quickly over the past decade, exploring international 
markets and entering large supply chains. The result has 
been a growth in Latvian exports of electronic devices – 
from 109 m EUR in 2009 to 773 m EUR in 2018. Examples are 
SIA Mikrotīkls (also known as MikroTik), which produces 
equipment for computer networks and routers, and Lexel 

29	 Latvijas Aviācijas Asociācija, Aviācijas apgāde un saistītās nozares, https://www.
laa.aero/post/29-11-2019-avi%C4%81cijas-apg%C4%81de-un-saist%C4%ABt 
%C4%81s-nozares [23.09.2021].
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Fabrika, which forms part of the global French Schneider 
Electric group and is involved in manufacturing and dis-
tributing materials for electrical installations. The value of 
exports by those two electronics manufacturers in 2020 ex-
ceeded 50 m EUR30.

In the case of Lithuania, which is not actually a leader in 
high-tech in the Central Europe region, it is worth pointing 
out their chemical industry, as the importance of such high-
tech goods in its trade structure is great by Central European 
standards. In 2018, exports of these amounted to 619 m EUR 
– the largest among all the Central European countries, see 
Table 14 in the statistical annex. A year later, Lithuania was 
the world’s 15th largest exporter of diagnostic and labora-
tory reagents, with a 1.4% share in world exports of those 
products, and it was the 15th largest exporter of fertiliser, 
with a share of 1.6%31.

30	 Latvian Export and Import Directory, http://www.exim.lv/ [27.09.2021].
31	 Overview of Lithuanian Chemicals Industry, https://www.enterpriselithuania.com/

wp-content/uploads/2021/05/Overview-of-Lithuanian-Chemicals-Industry.pdf 
[27.09.2021].
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The high technology sector in the Central European coun-
tries increased in significance during the decade between 
the crises – from the world financial crisis to the one caused 
by the COVID-19 pandemic.

Firstly, there was a significant increase in the value of 
trade in high-tech goods. The total combined exports of 
technologically advanced goods from the Central Europe-
an countries rose from 40 to 90bn euro, and imports – from 
51 to 109bn euro. At the same time, the share of exports and 
imports of these goods increased in relation to total Central 
European exports and imports – to 11.4% and 13.6%.

Conclusions
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Employment in the high-tech industry rose from 2.5 to 
3.1 m, and in high-tech services – from 0.8 to 14 m. At the same 
time, the share of high-tech workers when we look at the 
total Central European employment figure increased from 
5.5% to 6.8% in industry, and from 1.9% to 3% in services. In 
addition, the importance of the Central European high-tech 
sector among EU countries has increased. At the beginning 
of the period studied, the Central European countries were 
responsible for 8.7% of EU high-tech exports, rising to 10.9% 
by the end. In the case of high-tech imports, the analogous 
growth was from 11.4% to 14%; in the case of employment in 
the high-tech industry, growth went from 20% to 24%, and 
in high-tech services – from 15% to 17.5%.

However, the Central European high technology sector is 
highly diversified. Among the high-tech leaders is the Czech 
Republic – a highly-industrialised economy where exten-
sive manufacturing of electronics and computer equipment 
produced technologically high export goods worth nearly 
31 bn EUR during the period in question, the highest of any 
country in Central Europe. High-tech goods constituted 
nearly 18% of industrial production for export there, the fifth 
highest in the whole EU. In Central Europe, large shares of 
high technology in exports are also seen in Hungary – 16%, 
and in Estonia – 12%. Due to its highly developed IT sector, 
Estonia is also the leader in Central Europe in terms of its 
percentage of employees in high-tech services. The leading 
importers and exporters of high-tech in terms of the share 
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of total export and import goods during the period stud-
ied were joined by Latvia, which doubled its percentage of 
high-tech exports and imports during the analysed period 
and advanced from almost the bottom of the EU ranking.

At the same time, however, there are countries in Central 
Europe where the high technology sector is far less signif-
icant. The share of high-tech goods was lowest in Slovenia 
and Bulgaria, both located in the south of the region, where 
it did not exceed 6%. Other countries where the high tech-
nology sector was of less importance were Romania and 
Croatia. In the context of the Central European eleven, Po-
land and Lithuania are also lower, even second to bottom 
when it comes to the share of high-tech employees in Lith-
uania, and of services in Poland. It is also worth mentioning 
that Polish participation in the aforementioned Horizon 
2020 programme was the lowest in Central Europe per head 
of population.

The structure of trade in high-tech goods also shows clear 
variations between individual countries. While in terms of 
exports many of them (nine of the eleven analysed) were 
dominated by electronics and telecommunications at the 
end of the period studied, in Estonia that dominance was 
the result of those products making up 78% of high-tech 
exports, while in Lithuania it was only 28%.

The ranking of Central European exports and imports of 
high-tech goods shows a negative balance of trade in those 
goods, which rose from 11.5 bn EUR at the start of the period 
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to almost 19.7bn. Taking into consideration absolute meas-
ures, imports of hi-tech goods were 29% higher than exports 
in 2009, but only 22% higher in 2018. In most of the countries, 
there was a high negative balance in the trade of high-tech 
goods throughout the period investigated. The exceptions 
were Hungary, Lithuania and the Czech Republic, which 
saw a surplus of high technology export goods over imports.

In the year that the COVID-19 pandemic struck, the num-
ber of employees in the high-tech industry in Central Europe 
fell by nearly 100,000 to 3.1 m. The greatest reductions in 
employment were seen in Poland, Romania and the Czech 
Republic. In the case of high-tech services, there was no anal-
ogous trend, with only minor drops seen in Estonia, Croatia 
and Bulgaria. What is more, in some countries the number 
of employees in high-tech services clearly increased – com-
pared to the previous year the largest rise was in Latvia (by 
20%), and in numerical terms in Hungary (by 16,500).
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