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Introduction

Relevance of the scientific problem. The relevance of the research on the 
development of the sector in terms of internationalisation is based on theoretical 
and practical realia. The realia of the theoretical origins are associated to the 
abundance of the research papers dedicated to the search of new factors of 
economic growth, demonstrating the predominance of high-technology
economy in the future economies. The realia of the practical character are based 
on the changes over the recent years in financial markets, and the new 
challenges determined by those changes in the global community, as well as the 
latest trends that reflect upon the decline of the economic impact of the OECD 
countries, supporting the values of democracy and market liberalisation, and the 
increasing competitiveness of the BRIC countries that represent the closed type 
of economic policies.

Thus, the theoretical and practical realia highlighted importance of the 
development and implementation of the alternative models of the economic 
development, in order to design an effective of global economy of a new type, 
while the applied theoretical models could meet new challenges and 
requirements determined by:
§ Development of a common cultural, social, economic and information 
environment on the global scale.
§ Priorities for creation of the knowledge society and the knowledge
economy.
§ Possibilities to respond to the needs, on one hand, related to the 
development of the high technologies in the state, on the other hand, required 
for the development of both – business and academic sector.
§ International competition and the increasing pace of innovation processes.

In summary, the relevance of the paper can be grounded as a need to
create a type of economy in Lithuania and in any other countries of EU, whose 
greater part should be characterized by technology oriented export and 
increasingly growing number of working places designed for exceptionally high 
qualification and well-educated professionals. This is a key precondition for the 
development of modern society, to ensure the material well-being, social 
security and long-term development prospects.

Object of the scientific research. The object of the scientific research 
includes the developing processes of the sector of high technology in the 
context of internationalisation. 
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Goal and tasks of the work. The goal of the work is to analyze and 
evaluate the trends and prospects for the development of the high technology 
sector in various countries and regions of the world; to develop a theoretical 
model based upon the application of the methodology of complex efficiency 
evaluation developing the high technology sector, designated for economic 
solutions on the national or regional scale, adapted to the Lithuanian conditions.

The paper aims at discovering the patterns of the development of high 
technology sector in the context of internationalisation of social, economic and 
technological progress and enlargement of European Union; to develop and 
prove the prospective theoretical model necessary to assess the priorities and 
efficiency of the development of the high technology sector, according to the 
needs adequate to the EU area, as well as to measure the feasibility of this 
model in the conditions of the development of Lithuanian high technology 
sector.

In order to achieve the goals of the dissertation the following tasks should 
be completed:
1. To analyze and summarize the viewpoints offered by the scientific literature 
and applicable for both, high technology sector development and the processes 
of internationalisation in the development of high technology sector.
2. Complete the comparative analysis of the legislation and other regulations 
or policies of the European Union and other international authorities, as well as 
the official documents of the Republic of Lithuania and other countries 
regarding the high technology sector, its development and the 
internationalisation.
3. To develop a methodology of the comprehensive research on the evaluation 
of the trends and prospects of the development of the high technology sector in 
different world regions, countries, including Lithuania.
4. To carry out empirical research to assess the impact of the high technology 
sector development on the economy; to identify the key factors of high 
technology sector development; to define the trends and patterns of the 
development of the high technology sector, typical to the European Union, the 
Baltic region and Lithuania; with priorities for evaluation of the attractiveness 
of national or regional markets, in the development of the high technology 
sector.
5. To develop and suggest a theoretical model grounded on the methodology 
of comprehensive efficiency assessment of the high technology sector, designed 
to produce economic solutions for the development of the high technology 
sector, relevant to the Lithuanian conditions.
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Methodology of research. Methodology of research includes the analysis
of scientific literature, the systematic review of scientific statements and 
empirical research results, comparison and synthesis. The main method applied 
in the paper is of logical and analytical character based on the analysis of the 
current situation enabling setting the main theoretical guidelines for 
performance evaluation methodology developing the high technology sector.
Empirical studies conducted on the basis of the systems approach performing 
the correlation, regression and cluster analysis.

Scientific novelty. The novelty of the paper is two-fold: both in theoretical
and practical sense.

The theoretical novelty of the paper can be proved by the result that upon 
the examination of the statements given in theoretical sources, new findings can 
be provided stating that:
1. The changes determined by the processes of internationalisation in global
economies have highlighted the importance of not only the internal relations,
described by industry, business and academia collaboration, but also external
relations with other countries developing the high technology sector.
2. The importance of the processes of internationalisation of the development 
of the high technology sector is seen as a key precondition for the efficient use 
of traditional factors of production, namely, capital and labor force, with respect 
to mobility on the new international scale.
3. New original methodology of the complex research designed for evaluation 
of the efficiency of the high technology sector development on the national or 
regional scale is proposed, which in the future may be used as a follow-up study
of the theoretical and methodological type, and the appropriateness of which
has been proved by the experimental research meant to examine and evaluate 
the prospects for development of the high technology sector in Lithuania and
other Baltic countries.
4. Having completed additional documentary and empirical research
theoretical findings were made indicating that in the lack of a uniform high
technology sector definition, the importance of this sector is treated differently
in different documents of international organisations, regional and national 
development programs.

The practical novelty of the paper rests in the fact that the completed 
investigation presumed the solutions for the development of the high 
technology sector with regards to:
1. The need to expand the spectrum of the traditional economic indicators
proving the effectiveness of the process.
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2. The integral complex of means evaluating economic, social and political
indicators.
3. The proposed specific economic issues.

Therefore, the methodology designed for assessment of efficiency of the 
development of the high technology sector has been prepared and practically 
applied to the Lithuanian context, proving its suitability for development and 
implementation of the state policy in the high technology sector development.

Practical value. The obtained research results can be used to originate a 
variety of strategies to develop the high technology sector, with regards to the
internationalisation process. Comprehensive methodology for the efficiency 
evaluation of the development of the high technology sector will create 
opportunities to adequately consider the particularity of a country or region; to 
conduct comprehensive assessment of effective growth factors and ensure 
policy directions of the state with the purpose of the efficient use of the 
favorable conditions of the country or region developing the high technology
sector in Lithuanian context.

Defended statements
In order to prepare and implement the effective theoretical solutions, dedicated 
for high technology sector development in the context of internationalisation, it 
is necessary to take into consideration the following circumstances:
1. The variety of different countries and regions in the modern world may be 
distinguished regarding the specifics in social, economic, political and cultural 
development and in the sense of uniqueness of high technology sector 
development (a reflection of this diversity requires adequate theoretical 
solutions).
2. The concept of high technology and the high technology sector is multi-
faceted: currently in the world there is no uniform approach to the concept and
the description of the concepts that characterise it, nor the well-established 
attitudes of high technology identification and classification system, either 
definitively established terminology describing the high technology sector
development expressions and the main problems (this circumstances reflects the 
need to develop and adapt new concepts, criteria and evaluation methods 
meeting modern relevancy); moreover, due to lack of a uniform definition of 
the high technology sector the importance of this sector is treated differently in 
different documents of international organisations, regional and national 
development programs.
3. Due to activity of multinational companies and development of their
networks in the sector of high technology dominate economic entities without 
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strict national attributes; this fact implies an additional difficulty in accounting, 
collecting the information and conducting economic surveys at the national or
regional perspective and reflects the need to seek non-traditional ways in
analysis and evaluation methods that are oriented on reconciliation of both the 
supranational and national sections.

The statements and the summary of the paper are supported by the attitude 
that the key precondition for countries and regions to effectively develop the 
high technology sector is the ability to:
§ initiate and apply various types of synergy effects creating and developing 
the high technology sector;
§ adequately consider the particularity of country or region, assess 
comprehensively the factors of the effective growth and ensure the consistency 
of the policy of the state meant to use favorable conditions of the country or
region developing the high technology sector;
§ implement target-oriented use of favorable conditions of international
environment developing the high technology sector.

The scope of the scientific work. The dissertation consists of introduction, 
four chapters and conclusion, added by appendices. 

Scope of work is 165 pages, excluding annexes; there are 10 numbered 
formulas, 32 figures and 29 tables in the text. 279 references are included in the 
text.

1. Internationalisation processes developing high technology sector

Performed analysis of foreign and Lithuanian scientists’ works has shown 
that internationalisation processes developing high technology sector are treated 
as an important area of the research: the scientific works emphasize the 
importance of the sector of high technology ensuring economic growth in terms
of internationalisation, underline the need to investigate and analyze the 
national economies developing the sector of high technology, spotlight the
innovative solutions solving real international economic problems and ensuring
sustainable development.

The results of analysis of internationalisation processes suggest that by 
investigating the process of developing the sector of high technology the 
following aspects should be considered: the inevitability of the processes of 
internationalisation, the increased impact of transnational corporations, the 
global mobility of capital and labour force, the global economic concentration
in different regions of the world and the importance of influential regions of the 
world supporting processes of internationalisation.
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Summarizing the material it is concluded that the purposeful 
internationalisation processes, characterised by variety of impact on different 
levels of international economics, are essential for the development of the 
sector of high technology. This, the development of the sector of high 
technology should be investigated in different aspects: on global, industrial and 
national levels.

2. Theories and study of models and methodology of research, applicable 
for enhancement of internationalisation processes developing high 
technology sector

Examining the reflection of internationalisation processes in modern 
economic theories and the possibilities of its application developing the sector 
of high technology, it is determine that the internationalisation processes in the 
scientific literature are recognised in two main ways – in the broad sense, as a 
set of factors promoting international cooperation (Teichler 2004; 
McIntyre 2005; Marginson, van der Wende 2007), and in the narrow sense as a 
number of one state borders crossing relations, relevant in the context of 
economic and social life (Rudzki 1995; Passera 2004; LiPuma 2006; Mohrman, 
Ma, Baker 2008). Summing up the definitions of internationalisation processes 
it can be concluded that the processes of internationalisation can be seen as a 
strategy or policy, focused on promotion of mobility, development and 
innovation, moving beyond the borders of one country (Ackers 2008), 
involving aspects of international trade and foreign direct investment (Mayer, 
Ottaviano 2008).

Analysis of theoretical models (Boyer, Arnalble, Barre 1999; 
Wessner 1999; Etzkowitz, Gulbrandsen, Levitt 2000; Viale, 
Campodall’Orto 2000; Casas, Gortari, Santos 2000; Feinson 2003; Marton 
2006; Steen, Liesch 2007; Longhi, Nijkamp 2007), dedicated for attractiveness 
of national markets developing high technology sector in the context of 
internationalisation, has underlined that the essential assumption ensuring a 
successful development of the sector of high technology is related to the 
cooperation of industrial, business and academic areas on national level, and 
possible demerits may be compensated by stimulating enhancement of 
internationalisation processes, supporting mobility of two factors of production 
– labour force and capital – on international level.

Analysis of scientific literature (Gray 1986; Nuebler 1991; Lerner 1994; 
Charnes, Rousseau, Semple 1997; Hatzichronoglou 1997; Chambers, Chung, 
Fare 1998; Demeuse, Crahay, Monseur 2002; Carpenter, Petersen 2002; 
Bottazzi, Da Rin 2002; Trabold- Bouis 2003; Fagerberg 2003; Filho, Salomon, 
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Marins 2007; Contractor, Mudambi 2008), 
dedicated to the evaluation of attractiveness of national markets concludes that 
offered models of evaluation of internationalisation processes developing high 
technology sector are based on sectors competitiveness and efficiency, where 
competitiveness express opportunities for high technology sector development 
on international level, and efficiency investigates impact on national economy.
It is important to note that the proposed models of evaluation are narrow in 
nature and deals with isolate aspects of internationalisation processes or sector 
of high technology, thereby it must be concluded that the literature models, 
ideas, theoretical insights, enabling a comprehensive assessment of the impact 
if the processes of internationalisation on high technology sector development 
and its efficiency. For this reason, it is necessary to create model, dedicated to 
the comprehensive evaluation of efficiency of high technology sector 
development in the context of internationalisation. 

3. Studies, dedicated for enhancement of internationalisation processes in
the context of high technology sector development

Comprehensive study of international organisations, policy documents and 
legal acts, applicable for enhancement of internationalisation processes in high 
technology sector development has revealed that despite the fact that the sector 
of high technology and its importance in different countries and organisations 
are treated differently, the development of sector is inseparable from the 
knowledge base and specific skills of members of society. According to the 
results of economic statistical analysis of impact of high technology sector 
development on economic growth, export and its structure in different regions,
it is conclude that the internationalisation processes should be developed by 
taking into account not only the globalisation processes, crossing national 
borders, but also by determining country‘s assumptions and preparation for high 
technology sector development, characterised by the expenditure on research 
and development, the qualification of labour force, its productivity, the number 
of patents and the promotion of innovative activities in the business sector.

Performed comparative analysis of the impact of the high technology 
sector development on export and its structure in main high technology export 
oriented countries and regions has identified that during the last decade the 
huge impact on high technology sector development has been made by 
alternative sources of finance, which should be involve into suggested model: 
foreign direct investment per capita, number of research and development 
personnel, expenditure on reserch and development.
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Performed comparative analysis of high technology sector development in 
large-scale economies has justified the inclusion of economic freedom index 
and human development index into suggested theoretical model. Evaluation of 
strength of connection between grouping factors and investigated factors 
discovered that cluster analysis may be implemented by making predictions 
regarding number of patents and number of innovative enterprises. Results of 
evaluation of set of criteria in the example of the European Union have revealed 
that established ranks of countries meet tendencies of high technology 
development on international level by analysing share of high technology sector 
in world export. 

Comparative analysis of macroeconomic factors affecting the development 
of high technology sector in the Baltic states has confirmed the idea of four 
levels of assessment: national (number of patents), business (number of 
innovative enterprises), industrial (turnover of production of high technology 
sector), international (share of export of the sector of high technology in the 
country’s export).

4. Prospective model, dedicated for purposeful enhancement of 
internationalisation processes in the context of high technology sector 
development, and its experimental verification

On the basis of empirical studies assessing countries potential developing 
high technology sector there is suggested to evaluate number of patents 
reflecting sector‘s capacity, number of innovative enterprises reflecting 
business capacity, turnover of high technology trade reflecting national capacity 
and share of high technology in national export representing international level 
of high technology development in the suggested theoretical model. In the
suggested model the triple helix model, encouraging deeper cooperation 
between government, business sector and academic society, is being detalized 
with significant criteria, identified by the results of the method of multi-criteria 
evaluation: 
a) expenditure on research and development;
b) expenditure of national budget on social and economic needs;
c) share of expenditure on business enterprise sector (percentage of GDP);
d) share of expenditure on government sector (percentage of GDP);
e) share of expenditure on higher education sector (percentage of GDP);
f) research and development personnel;
g) human resources in science and technology.

On the last stage of the evaluation of the impact of the processes of 
internationalisation on high technology sector development the criteria of the 
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potential of the country and their compliance with main requirements for high 
technology sector development expressed by expenditure on research and 
development and capability of skilled labour force are being analysed.

Evaluation of high technology sector consists on two levels (fig. 1):
§ direct efficiency, understood as efficiency of use of the available resources 
and factors of productivity in the process of production;
§ additional efficiency, understood as an opportunity to reduce cost of 
production compared with basal level.
Factors describing sector efficiency are divided as follows:
§ extensive factors (the main funds used in the, turnover of capital, labour 
force characteristics);
§ intensive factors described in the sense of optimisation of use and 
performance maximisation (operation efficiency).

Fig. 1. Model, dedicated to the evaluation of efficiency of high technology 
sector
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General conclusions

1. Internationalisation processes and their research are viewed as an essential 
assumption in the context of high technology sector development: scientific 
papers related to this topic emphasize the importance of sector of high 
technology ensuring economic growth in terms of internationalisation, 
underline the need to investigate and analyze the opportunities of national 
economy in the context of high technology sector development, spotlight the
innovative solutions solving relevant international economic problems and
ensuring sustainable development. It is concluded that the purposeful 
internationalisation processes, characterised by variety of impact on different 
levels of international economics, is essential in the context of high technology 
sector development, thus, the high technology sector development should be 
investigated in different aspects: international, industrial, national.
2. It is noted that the structure of the high technology sector and the dynamic 
in export are different, and the countries with the export based on the high 
technology are characterized by economic and social inequalities. Performed 
research of the high technology sector worldwide has revealed that in the export 
of the sector of high technology take part 19 main countries, while two-thirds of 
all high technology sector exports is focused on USA, EU, China and Japan.
3. It is established a tendency that growing volume of the export of the high 
technology sector is faster in Asian countries, characterised by productivity of 
labour force. The evaluation of the structure of export of the high technology 
sector has revealed that in years 2001–2010 China has faced the fastest growth 
in export of computer industry, electronics and telecommunications industry,
industry of electronic instruments, while the USA and ES have maintained 
leading positions in aviation and space industry and pharmaceutical industry.
Since 2001 till 2010 the industry of electronic equipment (9,7 percent), industry 
of scientific instruments (8,4 percent) and the pharmaceutical industry 
(8,2 percent) have been showing fastest growth in the export of the high 
technology sector. 
4. Performed comparative analysis of the impact of the sector of high 
technology on economic growth in different countries and regions has shown 
that the growth of turnover of world manufacturing is stimulated by the 
intensity of the expenditure on research and development with the biggest share 
on the high technology sector, while the changes in expenditure on research and 
development matches a cyclical processes in business sector, so it has 
crystallised the relationship between processes of the high technology sector 
development and the changes it the business sector.
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5. According to the results of the analysis of the impact of the high 
technology sector development on economic growth the universal value 
expressed with GDP per capita was involved into theoretical model by taking 
into account changes caused by the internationalisation and it was noted that 
during the last decade in the process of enhancement of the international 
cooperation for the high technology sector development other macroeconomic 
factors have been gaining importance: foreign direct investment pro capita, 
number of research and development personnel, expenditure on research and 
development. Performed comparative analysis of high technology sector 
development in large-scale economies has justified the inclusion of economic 
freedom index and human development index into suggested theoretical model.
6. In a process of evaluation of the efficiency of the development of the high 
technology sector there are distinguished four levels of the impact of the 
internationalisation processes: international, national, business and industrial. 
The number of patents has been chosen as a key indicator showing a country‘s 
preparation to develop the sector of high technology on industrial level; the 
analysis of the number of innovative enterprises characterises the business 
level; on national level the turnover of the sector of high technology in 
country‘s trade is being analysed; the share of the high technology sector in the 
export reflects the international level of evaluation. It is proposed to evaluate 
the efficiency of the high technology sector with the consideration to analyse 
the impact of the internationalisation processes in a way of stimulated mobility 
of labour force and capital and to take into account the impact of the efficiency 
increasing sources, which have been selected by performed multi-criteria 
method:
§ expenditure on research and development;
§ expenditure of national budget on social and economic needs;
§ share of expenditure on business enterprise sector (percentage of GDP);
§ share of expenditure on government sector (percentage of GDP);
§ share of expenditure on higher education sector (percentage of GDP);
§ research and development personnel;
§ human resources in science and technology.
7. Performed empirical evaluation of theoretical guidelines of the model in 
example of the countries of European Union has shown that suggested model 
can be implemented in practice in comprehensive evaluation of development of 
the sector of high technology in different countries. Results of evaluation of set 
of criteria have revealed that established ranks of countries meet tendencies of 
high technology development on international level by analysing share of high 
technology sector in world export. It concludes that set of criteria may be in use 
by evaluating the preparation of countries to develop the sector of high 
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technology on international level, and by choosing and analysing high 
technology sector and foreign markets. 
8. Performed assessment of the practical suitability of the theoretical model in 
an example of Lithuania has shown that the suggested theoretical model may be 
in use to evaluate and to forecast the development of the sector of high 
technology in the certain country. It is determined that the biggest impact on the 
export of Lithuanian sector of high technology have the productivity of labour 
force, the number of researchers, the expenditure on research and development , 
the foreign direct investment. 
9. Approval of the model in the example of Lithuanian high technology sector 
has revealed that the greatest impact on the efficiency of the sector has the 
return of investment supported by the processes of internationalisation. In a 
process of development of the sector of high technology the essential role plays 
activity of the state institutions, which stimulate manufacturing of the high 
technology ant the growth of research and development intensive production in 
the structure of gross domestic product.
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1.
trai, tiek ir 

i .
2. Atlikti 

ir a
a .

3. Parengti 
asaulio 

.
4. Atlikti ktoriaus 

o
umus, taip pat pa

Baltijos regione ir Lietuvoje, numa
, ,

vertinimui.
5. Parengti 

metodika e

-analitinis, grin

ires. 
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Mokslinis naujumas. – teorine ir 
praktine prasme. 

o

1. Internacionalizavimo ikoje 
o

r
k .

2. Internacionalizavimo oriaus 
k

– – naudo
mobilumo tarptautiniu mastu aplinkybes.
3. or iniu ar 

y
taikoma y

patvirtintas eksperimentiniu 
e

.
4. Papildomai atlikus dokumentinius ir empirinius tyrimus, padarytos teorinio 

, stokojant vienodo 

ir 
ose.

Darbo naujumas praktine pra

l
1.

.
2. , soci .
3. .

efektyvumui vertinti
L

i

echno ,
internacionalizavimo procesus. Komp

o
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, siekiant efektyviai 
a

Ginamieji teiginiai

ygomis, yra 

1.

speci
o .

2. A riaus samprata 
nei vieningo po

i
i

i

ri

dokumentuose, re .
3. T

umus 

n tarptautinio bei 
nacionali

Darbo tei
nuo veiksmingai 

e
§
au ;
§ rtinti 

iusias palankias 
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§ kryptingai pa as
tarp .

Darbo apimtis.
apibendrinimas, taip pat priedai.

Darbo apimtis – 165 puslapiai ; tekste panaudota
10 numeruot , 32 paveikslai ir 29
panaudoti 279

Bendrosios i
1. Internacionalizavimo procesai ir elaida 

i

sprendimams, spren
Darom

i
i

o
akiniu, nacionaliniu. 

2. Nustatyta e
n

i ekonominiu ir socialiniu netolygumu. Atlikus 
a

rto apimties tenka JAV, 
ES, Kinijai ir Japonijai.
3.

h
pasaulio mastu nustatyta, kad 2001–2010
kompiute

2010
a

(8,4 proc.) dalis.
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4. onomikos 

pa
ekspe

o

5.
iversalaus rodiklio, 

a l
e
o

–
– e

6.
keturi in

inimo lygia
i

–
inovatyviomis lai cionaliniu mastu –

o –
k

krinti daugiakriterinio 
vertinimo metodu: 
§ ;
§

;
§
§
§ oriui dalis (proc. nuo BVP);
§
§
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7.

komp

tinimo tendencijas 

o
i 

pasirenkant ir anali
8.
nustaty

aprobuojant Lie
o

tyrimams ir 
t

9.
pa

technolo
o

m
bendrajame vidaus produkte.

981 m. kovo 5 d. Vilniuje.
2003 vadybos ir verslo administravimo , o 

2005 m. – vadybos ir verslo administravimo
Gedimino technikos universiteto Verslo vadybos fakultete.

universiteto 2007–2011 m. –
Vilniaus Gedimino technikos universiteto doktorantas
ekonomikos ir vadybos katedros asistentas. lektoriumi Vilniaus 
Gedimino technikos universiteto katedroje.
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