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Abstract. The concept of interaction between systems of research, teaching, training, consultancy and 
practical business in the context of the activation of scientific and technological progress and the creation  
of knowledge based economy is described.  Interaction systems are defined as an important part of the in-
frastructure for scientific and technological progress and for the knowledge based economy creation.The 
main definitions and principles of the interaction between systems of research, teaching, training, consul-
tancy and practical business are characterized,  the main problems of such interaction in the context of 
globalization and internationalization processes are analyzed. In the sphere of the systems of interaction 
of research, teaching, training, consultancy and practical manufacturing business, some multifaceted and 
somewhat contradictory trends occur, the most important trends are described.Interaction between sys-
tems of research, teaching, training, consultancy and practical business in the context of the activation of 
scientific and technological progress and the creation  of knowledge based economy is characterized as 
the case of Lithuania. 
Keywords: scientific and technological progress, knowledge economy, interaction, innovation, Lithuania. 

 

1. Introduction 
Acceleration of scientific and technological progress 
and creation of knowledge economy is an essential 
priority in today's society and its social economic 
development. 

In order to accelerate and intensify scientific and 
technological progress and build up the development 
of knowledge based society and knowledge 
economy, it is necessary to take into account those 
factors, which reflect upon reciprocal interaction 
between different social strata and groups, different 
sectors of economy, organizations and institutions 
executing various functions. Particular importance 
should be given to the systems interoperability in 
scientific research, teaching, training, consultancy 
and practical manufacturing business. 

System interoperability in scientific research, 
teaching, training, consultancy and practical 
manufacturing business is an absolutely complex 
phenomenon that requires solid scientific knowledge 
and effective theoretical solutions.  

This publication provides exhaustive exploration 
of the possibilities to improve the interoperability 
among different systems operating in the overall 
scientific and technological progress, in addition, it 
discloses principles of mutual interoperability 
among the organizations operating in scientific 
research, training, studies, consultancy and business 
development and other entities, as well as trends for 
the development are highlighted here.  

Main focus is put on the development of such an 
interaction in the circumstances of Lithuania.  

2. Interaction between different institutions as 
a key priority for the activation of scientific 
and technological progress: the concept and 
significance  
The processes of scientific and technological 
progress and creation of knowledge economy 
could be defined as a system of very complicated 
processes: these processes are analyzed in many 
scientific works (Cohendet, Stojak 2005; David, 
Foray 2002; Ein-Dor, Myers, Raman 2004; 
Farnsworth 2005; Goeransson, Soederberg 2005; 
Grace, Butler 2005; Hunt 2000; Huseman, God-
man 1999; Lahti 2007; Leydesdorff 2004; Melni-
kas, Jakubavičius, Strazdas 2000; Melnikas 2002; 
Melnikas, Reichelt 2004; Melnikas 2008; Olsen, 
Osmundsen, 2003; Redding, Venables 2004; 
Rosenzweig 2001; Samulevičius, Samonis 2005; 
Samulevičius 2006; Steinmueller 2002; Dzemy-
diene, Tankeleviciene 2009). 

Some research works on management mod-
els and methods using for living up the processes 
of scientific and technological progress and crea-
tion of knowledge economy could be choosen 
(Ginevicius 2009; Zavadskas 2008; Rutkauskas 
2008; Melnikas 2002–2008).  

An essential precondition for the develop-
ment of science and technology advancement 
and intensification of the knowledge economy is 
building up of conditions to fully enhance the 
interaction between the systems operating in dif-
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ferent businesses, different features and orientations. 
Such interaction allows the search of different syn-
ergy effects, provides vitalization of innovations and 
positively influences production of the new quality 
products. 

Moreover, the strengthening of such an 
interaction is an especially important requirement to 
develop the sector of high-technology and enhance 
production of technology-oriented products. 
Particularly important areas of interaction are 
regarded in the interaction between systems where: 

– Various types of intellectual products are 
developed and new knowledge is generated. 

– There is potential for creation and 
accumulation of new knowledge. 

– Newly created knowledge and various kinds of 
intellectual products are completed and transformed 
into items or services of practical use. 

In the most common case mentioned systems as 
a whole include processes of scientific research, 
teaching, training and consultancy business, as well 
as activities of practical production. It can be 
suggested that interaction between these particular 
systems embracing such activities must be given a 
priority attention, since the combination of these 
activities reflect upon whole a complex of activities, 
offering a strong commonality. It is clear that 
orientation towards commonality of such complex of 
activities shows in interconnection, of the three 
elements including: 

– research activities creating new knowledge; 
– training, studies and consultancy activities, 

preparing human resources required both to generate 
new knowledge, and dissemination of new knowledge 
and its practical use, 

– manufacturing business as an activity involving 
the process transformation of new knowledge into 
new material products, in which actually new 
products intended for consumption are created.  

The described combination essentially represents 
a single system, whose main elements are precisely 
the processes developing scientific research and 
intellectual resources, processes of human resources 
development and training for scientific and 
technological advancement, as well processes of 
qualitatively different manufacturing. Moreover, such 
a combination can be regarded as the most important 
precondition to ensure modern society's ability to 
accelerate scientific and technological progress and 
create and develop the knowledge-based economy. 

Recognizing that these systems research, 
teaching, training, advice and practical manufacturing 
business need multifaceted interaction, a question 
naturally arises concerning organizational forms 
capable to implement this interoperability. 

To implement interaction between research, 
teaching, training, consultancy and practical 
productive business the international practice 
widely applies various organizational forms. 
Among these forms very popular are the 
innovation centers, business incubators, parks of 
science and technology, various industrial units, 
techno-poles, clusters, as well as all of these 
organizations and networks in various 
combinations: dissemination of these 
organizational forms is done on a huge scale, and 
the rich opportunities to be able to invigorate 
scientific and technological progress and increase 
economic efficiency. 

In the sphere of the interaction between the 
systems of scientific research, teaching, training, 
consultancy and practical manufacturing business 
certain regularities manifest themselves, through 
which certain principles characteristic to the 
interaction show, and trends of development form 
as a consequence of such practice of integration. 

3. Principles of interaction between the 
systems of research, teaching, training, 
consultancy and practical manufacturing 
business and trends of the development of 
such interaction  
Interaction between the systems of research, 
teaching, training, consultancy and practical 
manufacturing business represent a very complex 
area in which various principles are implemented 
and lot of different trends emerge. 

In this area, among the most important 
principles these are to be considered: 

– The principle of orientation towards the 
synergy effects, which expresses the fact that the 
mission of the interaction between different 
systems is the synergy effects, allowing 
preconditions for qualitatively new results. 

– The principle of pursuing a new quality, 
expressing the fact that as a result of the 
interaction between various systems, new quality 
result must be obtained. 

– The principle of harmony and coherence, 
expressing the need to ensure that inter-operable 
systems development, expansion, and changes 
within those the systems themselves change in a 
harmonious and coherent way. 

– The principle of priority of the of common 
interests, expressing the attitude that, despite 
the fact that interacting entities may have 
diverse interests, the most important and 
priority principles are considered to be common 
interests. 
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– The innovation principle, expressing orientation 
of the interaction towards innovation promotion and 
invigoration. 

– The principle of systems and integrity, exp-
ressing the fact that the interacting systems and 
entities comprise a certain complex which has 
sufficient capabilities and skills needed to complete 
ready-made new quality products. 

It is clear that among the principles manifesting 
within the systems of interaction in research, 
teaching, training, consultancy and practical 
manufacturing business other principles can be 
mentioned albeit the most important principles 
should be considered those mentioned earlier. 

In the sphere of the systems of interaction of 
research, teaching, training, consultancy and 
practical manufacturing business, some multifaceted 
and somewhat contradictory trends occur. 

Among general trends as very significant the 
following can be identified: 

– Consolidation trend of the organizations, 
individuals and other entities operating in different 
activities, solving problems of the socio-economic 
development and scientific and technological 
progress, problems: this tendency expresses 
convergence of both the efforts of different entities, as 
well as the accumulated potential achieved in the 
various systems when seeking common results. 

– The trend expressing the growing orientation of 
the research and teaching and educational process 
towards new needs of manufacturing business: this 
trend indicates that both the research content, and 
training, studies and consultancy processes are 
increasingly driven towards the priorities of 
manufacturing business development. 

– The trend indicating the growing inclusion and 
activeness of industrial and business entities in 
development, modernization and the use of both 
potential of the systems of scientific research, 
training, studies, and consultancy, and consecutive 
involvement of human resources acting within those 
systems into interaction of these systems with various 
business systems. 

–the trend, expressing the tendency to instigate 
sustainable development, provided that by measures 
of interaction of different systems between interacting 
systems, harmony is ensured both within each system 
and the environment. 

– The trend, expressing the tendency to intensify 
international relations, since in the situation of 
scientific and technological progress and industrial 
development in business the need for a growing focus 
on the internationalization processes and activities in 
international markets inevitably emerge. 

What is more, it is to be said that in the sphere of 
interaction between the systems of the research, 

teaching, training, consultancy and practical 
manufacturing business some inconsistent trends 
show. Among these trends fairly specific trends 
can be considered as extremely important that can 
be called the tendencies of imitation of increasing 
scientific and technological progress: the essence 
of these trends is that the idea of interaction 
between scientific research, teaching, training, 
consultancy and practical productive business is 
sometimes turns into a distorted shape or 
ineffective form, and the interaction itself is not 
sufficient to actually succeed in the progress of 
science and technology. 

Among the tendencies of imitation of 
increasing scientific and technological progress 
some of the characteristic trends can be observed: 

– The trend that manifests itself in the fact 
that directions, shapes and real contents of the 
interaction between systems of parties 
participating in scientific and technological 
progress sometimes demonstrate inadequacy to 
actual needs, and contradict to declared public 
interests (the essence of this trend is that the 
interaction between the different operational 
entities actually becomes a "shelter" to create 
inefficient organizations, develop inefficient 
communication and maintain inefficient use of 
resources designed for scientific and technological 
progress). 

– The trend, expressing the lack of harmony 
and compatibility in organizing and development 
of joint activities of participants of scientific and 
technological progress. 

– The trend, expressing the tendency to 
artificially stress the importance of the specific 
"external" manifestations of interaction between 
various actors involved in scientific and 
technological progress, focusing on formal 
priority of such interactions and the image of 
interaction. 

Trends in simulation listed earlier at the same 
time reflect some of the problems that actually 
occur and manifest in various chains of 
acceleration and activation of scientific and 
technological progress. 

To sum up these statements, it may be noted 
that the needs for efficient cooperation between 
the systems of scientific research, teaching, 
training, consultancy and practical production 
prove to exist in all spheres of modern society and 
its social economic life. Targeted response to 
those needs is an important precondition to 
accelerate and intensify scientific and 
technological progress and create the knowledge 
economy in various countries, including 
Lithuania. 
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4. Bridging science and business in Lithuania: 
local experience in the global context 
The main idea of the creation of knowledge based 
economy in Lithuania is that a knowledge based 
economy is one where organizations and people 
acquire, create, disseminate and use knowledge more 
effectively for greater economic and social 
development. This requires: 

– An economic and institutional regime that 
provides incentives for the efficient creation, 
dissemination and use of existing knowledge. 

– An educated and skilled population that can 
create and use knowledge or in other words critical 
mass that values knowledge capital that sustain a 
culture that values knowledge. 

– A dynamic information infrastructure that can 
facilitate the effective communication, dissemination, 
and processing of information. 

– A system of research centers, universities, think 
tanks, consultants, firms and other organizations that 
can tap into growing stock of global knowledge, 
assimilate and adapt it to local needs. 

The political decisions were made in Lithuania, 
that further development of the knowledge economy 
infrastructure (e. g. better access to high-speed 
Internet) is needed. That will necessitate a better 
public – private sectors collaboration so as to arrive at 
innovative management models and strategies 
underpinning the knowledge economy in Lithuania. 

The widening and deepening of the European 
integration markedly increased competitive pressures, 
so companies began looking for new, sustainable and 
dynamic advantages. Given that the continent is aging 
pretty rapidly and immigration presents a problem for 
a number of reasons, a shortage of qualified labor is 
developing, which can be best addressed by taking 
advantage of the digital-knowledge revolution and of 
the potential of new EU members such as Lithuania. 

Under these circumstances, a better use of the 
continent’s resources has become critical to winning 
the competitive game or surviving in the unified 
Europe and the integrated world. 

Large European and multinational corporations 
(e. g. BT, Buckman Labs, Nokia, Siemens, etc) are the 
early adopters of new thinking. They first realized that 
high initial costs of research and human-intellectual 
capital costs are efficiently spread only over longer 
periods and larger geographical areas. The vision they 
have, specifically their new-frontier mentality and the 
ability to develop integrative thinking across 
functional areas of business, not only at the highest 
management levels but, what is even more important, 
at lower management levels resulted in knowledge-
sensitive enterprise cultures and the resultant 
organizational learning regarding new business 
models and strategies. Also, such issues are pretty 

high on the EU institutions’ agenda (e. g. Lisbon 
Strategy). The unique European competitive 
advantage (e. g. compared to the USA) is that EU 
institutions are able to give push and pull to many 
continent-wide initiatives that fall within the 
public goods category (e. g. earlier adoption of 
continent-wide standards for mobiles, knowledge 
management practices, etc.). 

The chief criterion for Lithuania before to 
become a full member of the EU was the 
capability to withstand the European competitive 
pressures. While in the first period lower labor 
costs do provide certain competitive advantages 
pretty much across the branches of economic 
activity, this factor was of rather short duration in 
the case of Lithuania or other transition 
economies. Lithuania’s strategy was for to 
develop higher added-value market niches that 
will precisely call upon the Lithuanian capabilities 
to create an entrepreneurial economy that is 
integrated continentally and globally. Knowledge 
economy provides such opportunities especially in 
the context of knowledge and innovation in the 
European and global business. 

The dominant challenge before Lithuania is 
how to use a considerable theoretical research 
(e. g. biotech, lasers, semiconductors) potential of 
the Lithuanian research institutes, universities, and 
industry. There is a need to develop a practice-
oriented strategy for knowledge-based economy 
in Lithuania. 

The theory-practice gap has been something 
of a problem inherited from the communist 
period, as are the inter-institutional collaboration 
shortcomings. One important aspect of that 
challenge is the interdisciplinary and cross-
disciplinary nature of modern business models 
that mandates integrative thinking and puts a 
premium on those managers who are able to 
integrate functional perspectives. Educational 
institutions in European countries are still 
somewhat attached to the subject-based 
teaching/learning; and this problem is therefore 
more pronounced in Europe than in North 
America. Nowadays universities must be prepared 
for new challenges which are predicted by aging 
population, Global energetic and climate changes 
and other social processes. They must be prepared 
to identify, detect and analysis new business 
opportunities. Therefore they have a need for 
learning by developing a new curricula that 
applies to professors and students.  It could well 
be that knowledge management is that vehicle and 
that frame of mind that can help support research 
networks, which are the lifeblood of the 
integration in to European research. 
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At the present time in Lithuania five programmes 
of integrated research, higher education and business 
centers (valleys) are prepared. The integrated 
research, higher education and business center 
(valley) is a research, higher education and 
knowledge-intensive business potential concentrated 
in a single territory, which has a common or related 
infrastructure and purposefully contributes to the 
creation of knowledge based society and knowledge 
based economy. 

Valleys in Lithuania are created seeking to 
concentrate, renew and optimize the infrastructure, 
which would enable state-of-the-art technologies and 
other most promising sectors of science, technologies 
and business to be developed, relations between 
scientific research and higher education to be 
strengthened, close interaction between scientific 
research, science, higher education and knowledge-
intensive business to be ensured, as well as to engage 
in training researchers and other specialists. 

Also, it is sought to develop scientific co-
operation of the highest level on the national and 
international scale, to attract necessary foreign 
investments of great intellectual potential, and on the 
basis of research and higher education, as well as 
knowledge intensive business to create clusters of 
knowledge based economy. 

At the present time the following centers are 
working on programmes and have already presented 
the improved visions: Saulėtekio technologijų slėnis 
(Vilnius Sauletekis Technology Valley – Sunrise 
Valley), Vilniaus Santaros slėnis (Vilnius Santara 
Valley), the integrated research, higher education and 
business center Nemunas, the integrated research, 
higher education and business center (valley) for the 
development of the maritime sector of Lithuania. 

Sunrise Valley in Vilnius is one of innovative 
centers, which was deliberately modeled after the 
Silicon Valley, California, where Eastman Kodak, 
General electric, Intel Fairchild, Lockheed, Hewlett 
Packard and other companies started and developed 
their activities. Sunrise valley in Vilnius was 
established in May 2003. 

Knowledge economy clusters are successfully 
created near Universities in different countries. Very 
successfully towards this direction are developing our 
neighbors-Nordic countries. In recent years Finland 
and Sweden twinkled their resources for R&D 
especially in the last decade that influenced growth of 
high tech level of production in exports of those 
countries. Technological parks Kista and Technopolis 
are well known knowledge economy clusters in all 
over the world. The neighboring country Poland also 
has great achievements in this field of activities. 
Poland is successfully developing 45 ha square 

technological park Technoport near the capital 
Warsaw. 

Vilnius University and Vilnius Gediminas 
Technical University, well known Lithuania’s 
corporate leaders ALNA, SONEX, OMNITEL, 
BITE GSM, EKSPLA, Laser Research Institute, 
the members of the Knowledge Economy Forum 
of Lithuania were foundators of the public unit 
Sunrise Valley in Vilnius  In February 2004 this 
project was joined by municipality of Vilnius, 
which became shareholder of this establishment. 
In reality Sunrise valley accumulated potential of 
the best Lithuanian research and study institutions 
, think tanks, consultants, firms and organizations 
and is ready to tap into  the growing stock of 
global knowledge and adapt it to local needs. 

In the long run (till 2015) Sunrise Valley as 
the large Lithuania’s knowledge cluster must be 
developed into the largest innovation centre in the 
Baltic region, where high added-value products 
and services will be created. Such a vision for 
Sunrise Valley in the year 2005 was predicted by 
International Consortium Centre for Strategy and 
Evaluation Services, famous technological parks 
from Great Britain, Sweden and experienced local 
business partners. According to the evaluations by 
the year 2015 in territory of 2.5 ha about 150 new 
high technology enterprises with more than 3000 
employees will be created, among them: 
Innovation center for the development of laser and 
IT as well as the formation of business incubator 
and a scientific–technological park. It will be 
companies established by universities and 
research centers, where students, professors and 
researchers from those institutions will work. 

5. Conclusions 
An essential precondition for the development of 
science and technology advancement and 
intensification of the knowledge economy is 
building up of conditions to fully enhance the 
interaction between the systems operating in 
different businesses, different features and 
orientations. Such interaction allows the search 
of different synergy effects, provides vitalization 
of innovations and positively influences 
production of the new quality products.  

Particularly important areas of interaction 
are regarded in the interaction between systems 
where: 
– Various types of intellectual products are 
developed and new knowledge is generated. 
– There is potential for creation and 
accumulation of new knowledge. 
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– Newly created knowledge and various kinds of 
intellectual products are completed and transformed 
into items or services of practical use. 

Interaction between the systems of research, 
teaching, training, consultancy and practical 
manufacturing business represent a very complex 
area in which various principles are implemented 
and lot of different trends emerge. Among the most 
important principles these are to be considered: 

– The principle of orientation towards the 
synergy effects, which expresses the fact that the 
mission of the interaction between different systems is 
the synergy effects, allowing preconditions for 
qualitatively new results. 

– The principle of pursuing a new quality, exp-
ressing the fact that as a result of the interaction 
between various systems, new quality result must be 
obtained. 

– The principle of harmony and coherence, exp-
ressing the need to ensure that inter-operable systems 
development, expansion, and changes within those the 
systems themselves change in a harmonious and 
coherent way. 

– The principle of priority of the of common 
interests, expressing the attitude that, despite the fact 
that interacting entities may have diverse interests, the 
most important and priority principles are considered 
to be common interests. 

– The innovation principle, expressing orientation 
of the interaction towards innovation promotion and 
invigoration. 

– The principle of systems and integrity, exp-
ressing the fact that the interacting systems and 
entities comprise a certain complex which has 
sufficient capabilities and skills needed to complete 
ready-made new quality products. 

The needs for efficient cooperation between the 
systems of scientific research, teaching, training, 
consultancy and practical production prove to exist 
in all spheres of modern society and its social 
economic life. Targeted response to those needs is an 
important precondition to accelerate and intensify 
scientific and technological progress and create the 
knowledge economy in various countries, including 
Lithuania. 

Bridging science and business together is the 
important priority in the process of the creation of 
knowledge based economy in Lithuania. 
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