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Abstract
The article discusses the role of national information systems for science and technique based on
the example of the implementation of the SYNAT (System for Science and Technique) project in
the development of the system of supplying content to education. This is so as new publications
and scholarly reports come into being every day. To be able to teach, universities must possess
up-to-date information and knowledge. It is an opportunity to obtain the highest possible quality
level of education they provide.
The development of a national information system for science and technique is recommended.
The system being an element of the global network can reduce the gap in the absorption of the
latest scientific achievements in countries which do not possess the adequate ICT infrastructure.
The implementation of the concept of open science, i.e. Open Access (OA) is highlighted. The
implementation of this concept favors the development of science as well as the processes of a
more complete use of unique scientific equipment. It is also conducive to the development of individual researchers and research teams.
In the final part of the article proposals for strategic organizational solutions in the field are recommended. The suggested solutions are based on the analysis of the strategies’ dependencies on
two variables, namely the system of coordination, i.e. a management system and a financial solution. The two variables have been selected as the ones which have the biggest impact on the
choice of the organizational form and a way of funding the project.
The article also outlines a collection of issues that require further research.
Keywords: SYNAT, National Information Systems, project management, content management,
Systems of Education, information society, knowledge management
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On the Need to Create
National Information
Systems for Science
and Technique
Current systems of education, especially
postgraduate and doctoral ones, need to
be constantly supplied with and updated
by contemporary knowledge as new
publications and scientific reports are
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published every day. To be able to teach, universities must have up-to-date information and
knowledge. This is an opportunity to achieve the highest possible quality of education. At the
same time, as we will show later, even in Europe (not to speak about other parts of the world like
Asia, Africa and South America) there are big differences in how scholarly institutions are
equipped in the infrastructure necessary to do scientific research. It is similar with the unequal
deployment of scholarly personnel. How can this be changed? Each country’s ambitions are very
high. Each country wishes to have a system of education that can compete against the most developed countries in the world. As a result, the economy and the system of education will be
modern and competitive. But do we have adequate ICT means to achieve this goal? And if we
have them, do the existing procedures support their effective and successful use?
In literature, many gauges are proposed to make such an assessment. One of them is the analysis
of the position of a particular country’s universities in the international ranking of the best universities in the world. As the example of Poland is analyzed more thoroughly here, we can state that
this position is not very high. Poland, which is in the middle position in the world in terms of
economic and social indicators, has only two universities placed between the 300th and 500th position in the world ranking. The position of a country in the world is determined by credible synthetic indicators that are calculated based on reliable sources. Research done by the World Economic Forum together with INSEAD is especially interesting and supported by scholarly authorities. The position of a country in this kind of research is assessed based on the Networked Readiness Index (NRI). There are many different definitions of the NRI in the publications, e.g. “network readiness indicator”, “internet potential” and “readiness to transform on the way to information society”. The index evaluates a country’s readiness to exploit the opportunities offered by
ICT. In terms of the NRI, Poland has been classified on the 65th position among the total of 133
countries under examination. The reports on the analyzed measurements are published annually.
Thus, the NRI is a composite of 68 data grouped in three main components:
•

the environment index: market, political and regulatory, infrastructure environment;

•

the readiness index: readiness of individuals, businesses and public administration;

•

the usage index: usage by individuals, businesses and public administration.

Out of the 68 analyzed data, 27 can be defined as the so-called hard – quantitative ones. They
were created by reputable international institutions, e.g. the United Nations, the World Bank or
the International Telecommunication Union. Other data come from surveys commissioned by the
World Economic Forum. Table 1 presents the European countries (in column one in the brackets
next to the NRI values, there are positions of the countries in the world ranking). The table presents only the European Union countries’ indicators of the broadband Internet access in descending order (middle column). Access to the Internet is one of the leading indicators of the transfer of
science to the system of education. The fourth column shows a relatively wide spectrum of the
analysis of the Internet access at workplace. The examined employees were those who use the
Internet at least once a week. However, independent contractors (freelancers) are not included in
this category.
Contemporary ICT enables developing countries to bridge the gap between them and the developed countries in building the communications infrastructure of the scientific research system that
supplies content to the system of education. The current delays will probably not be completely
eliminated but they will surely be weakened. The use of the stores of knowledge depends not only
on the possession of hardware. Information and knowledge bases are decisive, since they are supplied by scientific information systems of the best world-class organizations.
Based on the example of my participation in and management of the research team working on a
strategic program devoted to building a national information system for science and technique, I
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would like to present the activities that are carried out in this field. The program that is called
SYNAT (in Polish: SYstem Informacji NAukowo Technicznej, i.e. Information System for Science and Technique) (Kisielnicki, 2011; Niezgódka, 2009) aims to create in Poland a universal,
open, repository hosting and communications platform for network stores of knowledge for science, education and open knowledge society that will be linked to the adequate solutions worldwide. SYNAT is supposed to be the basis of the national information system for science and
technique. The project that is financed by the National Center of Research and Development with
the use of the state budget funds is implemented by seventeen scholarly institutions. Within that
project, the author of the article manages the building of a long-term funding model that is to
guarantee the durability of the information system for science and technique. One of the tasks of
the undertaken activities is to propose solutions for supplying educational systems with information and knowledge and the role of the state budget as the administrator of the information systems for science and technique.
Table 1.Europe in terms of the possessed ICT resources (Source: Dutta, 2010)
Country

The NRI volume
The number in brackets
is the country’s position
in the world ranking

Broadband access to the
Internet in 2009 , %

Finland
Spain
Malta
France
Belgium
Sweden
Norway
Germany
Luxemburg
Estonia
Holland
Great Britain
Slovenia
Italy
Portugal
Cyprus
Greece
Denmark
Slovakia
Czech Republic
Ireland
Austria
Hungary
Croatia
Bulgaria
Latvia
Poland
Lithuania
Romania

5,44 (6)
4,37 (34)
4,75 (26)
4,99 (18)
4,86 (22)
5,65 (1)
5,22 (10)
5,16 (14)
5,02 (17)
4,81 (25)
5,32 (9)
5,17 (13)
4,51 (31)
3,97 (48)
4,41 (33)
4,48(32)
3,82(56)
5,54 (3)
3,86 (55)
4,35 (36)
4,82 (24)
4,94 (20)
3,98 (46)
3,91 (51)
3,66 (71)
3,90 (52)
3,74 (65)
4,12 (41)
3,80 (59)

85
85
85
84
83
83
83
83
82
82
82
82
82
81
81
81
80
80
78
76
74
72
70
65
64
60
58
58
40

Employees using a computer with the Internet access in their workplace in
2009, % (minimum once a
week)
62
40
No data
40
50
58
60
45
41
55
53
45
32
32
28
32
65
64 (2008)
31
38
42
42
No data
35
15
23
25
25
22

The article aims to justify and present the characteristics of the proposed organizational solutions
in the field of the system of this class that is supposed to provide supplies for the system of education. The presentation takes into account the ideas included in the postulates of the so-called
Open Access (OA). The research in this field is continued. The article presents the stage of the
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research concerning the proposals of organizational solutions. The stage is a proverbial milestone
in the implementation of the SYNAT project.

On the Building of the National Repository Hosting and
Communications Platform for the Stores of Knowledge
for Science, Education, and Open Knowledge Society
Institutional repositories are defined by R. Crow (2002) as digital collections that capture, preserve and disseminate intellectual output of scholarly communities of one or several universities.
They are more and more commonly entering university structures, changing the paradigm of
communications in science at the same time. The content of the repositories is defined by the institutions; it has a scientific, cumulative and perpetual character, it is available within the Open
Access, and it is interoperable. We can observe an enormous increase in the number of repositories existing worldwide as well as publications on this subject. It refers especially to guidebooks
describing the process of developing digital archives (Barton, 2004; Gibbons, 2004). Scholarly
material contained in them includes scientific articles, scientific research results (reviewed or not,
published or not) and M.A. theses or doctoral dissertations in an electronic form. Sometimes repositories contain typical administrative documents, thematic notes or other teaching material.
Institutional repositories are network servers which enable parallel (to paper-based) on-line publication and long-term archiving and dissemination to authorized circles of users (e.g. scholars,
university students, members of a professional association, etc.) or broader community without
discrimination and unnecessary limitations. Such repositories also provide authors with legal advice on methods and scope of protecting their rights.
In general, we deal with three entities taking part in the process of using scholarly repositories:
authors (production), users (consumption) and a service platform (distribution). Graph 1 illustrates relations between those entities:
It is estimated that 24 thousand scholarly journals are published worldwide (Björk, Roos, &
Lauri, 2009). This enormous scholarly potential requires dissemination to the broadest possible
circle of users. For years, world publications have been drawing attention to the necessity to disseminate this great intellectual capital (Castells, 1996; Soete, Weel, 2005; Tansey, 2003; Arlt,
2006). It is one of the decisive factors in the process of developing an open society or information
society (Köhler, Arndt, Fetzer, 2008; Safar & Mahdi, 2012; Papadopoulou, Kanellis, Martakos,
2011). How is this great scientific potential going to supply the system of education with content?
In our opinion, the goal can be achieved by creating a national commonly accessible information
system for science and technique. Its implementation requires considerable financial outlays. We
can list the following elements constituting the cost of such a commonly accessible system implementation:
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Graph 1. Model of supplying repositories with information and disseminating it,
e.g., in SYNAT (Source: Author’s own output)
SPONSORS
(state budget, UE subsidies,
private organizations, natural
persons)

Authors, research teams,
research and development
institutions, universities
and companies

Commercial and open
access publishers

Traditional and electronic libraries, including commonly accessible and closed ones

SYNAT repositories

USERS

Outlays on the system contents. It accounts to 50% of the total expenditures incurred within the
information system for science and technique.
1. Outlays on the absorption of stores in the adequate databases and knowledge bases (e.g.
digitalization, new documents development).
2. Outlays on the development of the infrastructure, including communications network and
access points to the possessed stores of information and knowledge.
3. Outlays on the system exploitation; both on people and software and hardware means.
These include appropriate license purchase and copyright-related costs. This group of
costs results from the increase in fees for bases, services, platforms etc. It depends on a
product market value and the size of the ordering institution measured against the number
of employees and students (full time equivalent). In general, fees do not depend on the
use intensity (number of sessions or access length).
The incurred outlays make it possible to develop the national information system for science and
technique that can play a significant role in the creation of information society based on knowledge management. This will result in the increase in the intellectual capital of individual corporations as well as the whole country.
The detailed effects achieved are as follows:
1. Increase in the scholarly level of a university or institution involved in that activity.
2. Provision of scholarly communication between individual domestic and international organizations.
3. Popularization of scholarly achievements on international forums.
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4. Profits obtained from commercialization of selected activities (services, patents, license
sales).
5. Reduction of losses resulting from double or triple cost incurrence on the same kind of
research.
6. Strengthening the activities of the consultancies involved in the transfer of science to the
economy, i.e. the increase in the innovation of the economy.
Quantitative calculation of costs and effects is difficult. It is due to various reasons, including the
lack of a method to calculate the cost of developing non-material goods such as any kind of intellectual work. The mechanisms for producing added value are also complex; there, an extensive
link between the contents and the system of consultancies and other firms involved in transferring
scientific research to the economy takes place.
Contemporary development of ICT makes the cost of providing service to one client get close to
nil. With a rapid development of the web technologies we can expect further improvement of
such free of charge tools as CiteSeer or a little newer but rapidly growing Google Scholar, or finally Microsoft Academy gaining more and more supporters. We can derive patterns from the
achievements of Open Source Software and business models created around it, including those
combining free and commercial software. The cost results from legal regulations which either are
an outcome of economic models or create them. The contemporary progress in technique and
technology, including broader use of cloud computing, can totally change economic calculations
and the proposed organizational solutions. It is more and more difficult to identify every device
owner in a ‘cloud’ who takes part in the implementation of our project. In the world information
practice, the significant part of the cost is the purchase of the right to use the chargeable database
resources.

National Information System for Science and Technique,
Its Elements and Functions
The basic source for supplying the educational system with content is a national information system for science and technique. It is linked to other similar systems in the world. As far as Poland
is concerned, it is the link with the European Union countries, although there is also a strong connection with the systems in the USA, Japan and Canada. With the use of a computer network, it
forms one whole from these system elements which are related to the issues of scientific and
technical information and its application.
The national information system for science and technique is characterized by the following formula:
KSINT = {P, I, T, O, M, Z, R}
Where:
KSINT – a national information system for science and technique which provides services for all entities on the territory of a country and is responsible for generating, processing, storing and disseminating scientific and technical information and its derivatives
independent of the organizational and legal forms;
P – a collection of entities which are passive and active users of the system; most often
these are universities, institutes, corporations, businesses, hospitals, etc.;
I – a collection of information resources related to science and its application. These include open resources of libraries and scholarly institutions, commercial scholarly stores,
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stores of digital libraries, economic and technical information, university teaching materials, including e-learning stores;
T- a collection of technical means which constitute the management infrastructure. This
is a part that depends on a rapid scientific and technical development, including the
above-mentioned web technologies and cloud computing;
S – a management formula, i.e. the adopted organizational model and the role of the state
budget and private institutions in it;
M – a collection of meta-information, i.e. information about scientific and technical information;
Z – a collection of para-information, i.e. information about sources of formerlymentioned information;
R – a collection of relations that take place between formerly mentioned elements of the
information system for science and technique.
One of the basic tasks of the national information system for science and technique is to increase
the quality of scientific research and the supply of the newest knowledge for the system of education. The use of ICT in the process of education is becoming more and more essential. Learning
tools are created based on the methodology of learning objects, which is more and more important in the field of e-learning. The main idea of the above-mentioned methodology is a possibility
to define and create knowledge components and then group them in learning objects. They are
stored in databases and described by educational meta-data. Such a structure creates conditions
for sharing learning objects and putting them together in order to develop a lecture or a course.
What are the relations between the national system and SYNAT that is being developed?
SYNAT, as it was mentioned, is supposed to be the nucleus of a national information system for
science and technique. It is one of the most important stages of developing a coherent domestic
system. A national information system for science and technique is a concept describing the strategic directions of the state actions rather than a system functioning in the real world. As far as
SYNAT is concerned, we know its range, there are implementers and there are means necessary
to implement it. Of course, there are elements of a national information system for science and
technique such as scientific and public libraries, universities’ and institutes’ systems, etc. But is it
a coherent system? We can doubt. KSINT is a term we use to show a direction of activities in
order to develop the existing national information system for science and technique. In its destination layer, the system should make the systems of education be constantly supplied with the
newest knowledge based on scientific research. Such a target national information system for science and technique can also be defined as a multi-level structure. It enables the users of the system to transform information from the field of science and scientific and technical progress into
desired exit information through the use of adequate procedures and models. KSINT can also be
defined as a sub-system of a countrywide information system within which we deal with: an organized collection of people (authors and their collaborators), processing procedures, bases of
data, models and knowledge, and devices used to provide the members of the public with information in the field of science and its application which they are interested in. Similarly, although
in connection with the management information system, E. Turban (1999) writes: “Management
Information System is a formal computer system, built to prove, select and integrate information
obtained from many different sources in order to guarantee up-to-date information necessary for
decision-making in management”.
Systems of education require a constant supply of information, especially in the field of scientific
achievements. Information obtained during multi-layer communication is treated as a specific
intellectual store of knowledge of individual organizations and a particular country’s economy.
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Possession of this information makes it possible to provide supplies for educational processes.
There has been a 15-fold increase in the number of communications network nodes in the last 10
years (Laudon & Traver, 2011). In this space, the time of information transfer, as well as the duration of a decision making process, is very short and is limited to fractions of a second.
Scientific repositories fulfill a range of functions, e.g. they register the acknowledgement of a
particular work’s authorship, certify the work as scientific or technical information, select and
verify the quality of the work, disseminate it, archive it for the prospective users, microfilm it etc.
(Szpringer, 2011).
Open access strategies aim at reconfiguration of cost burdens: from end users towards the entities
providing works (universities, libraries and authors themselves).

Proposals for the Organization of a National Information
System for Science and Technique Exploitation
An organization propagating a strategy of open science is a dominating concept in some circles.
The term “open” means commonly accessible. Scientific and research organizations do research
in cooperation with independent partners who are located all over the world. The approach of
open (common) science that in literature is called Open Access is conducive to the development
of science and the processes of a more complete use of the unique scientific equipment. It is also
favorable to individual scholars’ or research teams’ development. Open Access (OA) is defined
as a free, common, durable and immediate one (Weber, 2004; Suber, 2007). As a result, every
user has access to digital forms of recording data and scientific or educational contents. The development of the Internet and a quasi-monopolistic market position of editors, who dictate prices
and limit access to scientific, educational and cultural publications, as well as more and more limited budget possibilities of public institutions responsible for popularization of the results of scientific research and cultural output constitute the key reasons for the OA initiative to come into
being (Szpringer, 2011).
A concept of OA is strictly connected with the scholarly movement called Open Access Movement, which has been developing since the 1990s and acts for the development of a new, open
model of scholarly communications. Around the concept of open access, there are many initiatives which support and promote this idea. The main communications channels used to distribute
knowledge in the Open Access model are open journals and repositories. It is necessary to remember that the term ‘repositories’ first of all refers to storage places, not places providing access. As a result, activities connected with OA are conducive to treating scientific research as a
social process. Scientific results and achievements become a basis for gaining prestige by individual scholars and organizations they work for. Most countries’ legal systems regarding the assessment of universities and scientific institutions (including the so-called parametrization) emphasize the openness of publications. Most scholarly institutions’ strategies concentrate on the
creation of conditions for publications and making them available. Open Access issues in its different dimensions are the subject matter of a worldwide discussion. It is conducted in many circles, especially in institutions that finance scholarly research and at universities. In the time of
economic crisis individual governments show interest in open access. Financial resources are limited and there are doubts whether scholarly research financed from public funds is addressed to
the appropriate beneficiaries. There is also a fear that public funds can be wasted as a result of
multiple payments for research (first for doing the research, next for obtaining access to the results, finally there is a possibility of doubling it).
Open Access activities are connected with the Open Source movement and can be associated not
only with open science, but also with other actions such as open software, open standards and
open research. The term ‘open’ is not the same as ‘free of charge’. Research results are com-
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monly accessible but sometimes they are payable, especially if some extra services are provided
to a user. The general tendency is to make the state budget support activities connected with open
science, especially in the part that supports science and education. It applies to activities undertaken by individual users to a lesser extent.
The development of the concept of open science will influence organizational and economic solutions for a national information system for science and technique. Based on the conclusions of the
scientific conferences on Open Access issues (Budapest and Berlin ones), P. Suber (Suber, 2007)
formulated a definition of the new initiative’s frames: “Access to Open Access literature must be
free of charge for all users who have access to the Internet. All applications that serve scholarly
purposes, i.e. reading, saving on a computer hard disc, copying, disseminating, printing, searching and linking are allowed. The only limitation imposed on a user is correct citing and specifying who the authors are”.
Can all the collections of scholarly information be commonly accessible? J. Ziman (2002) separated two types of science: academic and industrial ones. They have different objectives. What
they have in common is the implementation of knowledge management processes. This is obtaining, developing and retaining knowledge, sharing knowledge and personalization and codification
of knowledge. In general, there are no basic differences between the actions related to: preparing
publications of scholarly research results, developing repositories of documents and the systems
of searching for information.
Economic models of funding scholarly research and making them available are different. The
American Institute of Health (NIH), which is the biggest institution that finances medical research
in the USA, introduced a rule that all beneficiaries of the so-called ‘grants’ from the NIH funds
should publish the results of their research in a reviewed, commonly available journal in a period
of 12 months. This Open Access publication of the results of research financed by the NIH is
mandatory; an adequate Act was passed by Congress and signed by the United States President,
Barak Obama. However, the rule is not always implemented by the users in the most desirable
way (that is full archive available as soon as possible, free of charge and without limitations).
Some special limitations and conditions are often imposed to protect the interests of publishers.
Interesting conclusions in this area can be found in the reports on Open Access costs and benefits
developed under the supervision of J. Houghton of Victoria University in Australia (Houghton,
2008, 2009). They compare three models from three different countries: Great Britain, DURF in
Holland and DEFF in Denmark. According to the report, the biggest benefits are obtained from
the Open Access model, in which the research institution or a party providing finance for the research pays for the authors’ publications. Such publications are available on-line free of charge.
In Denmark, the adoption of this model provides savings of 70 million euro, in Holland 133 million euro and in Great Britain 480 million euro.
World solutions analysis (Hollender, 2011) shows that the range of solutions acceptable for a
building strategy is varied. Table 2 shows the strategy dependence only on two variables, i.e. on
the coordination system which is a management system and a financial solution. We have selected two variables: a management system and a financial solution as those which have the biggest impact on the choice of an organizational form and a way of funding the project.
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Table 2. Proposals of strategies for the implementation of a National Information System
for Science and Technique (Source: Author’ own output)
Management system
State budget finances the
All user are charged for usSystem
ing the System
Strategy I
Strategy III
Centralized system of coordination
Strategy II
Strategy IV
Decentralized system of coordination
In practice, we deal with many other variants of the strategy to build the National Information
System for Science and Technique. In the time of high demand for scientific works and a simultaneous post-crisis situation in the country, we have many dilemmas. In practice, it is difficult to
use one strategy. Most often, hybrid strategies are used. Most institutions use various variants of
strategy I (centralization and state budget funding in various forms) – as shown in table 2. But
what strategy should be recommended for a particular country, e.g. Poland, in the existing conditions?
Of course, to make a decision it is necessary to analyze a profit and loss account and calculate
outlays and effects of every of the four strategies presented above. However, a profit and loss account should not always be a ground for taking particular decisions. Very often, it plays the role
of an economic advisor.
Strategy I: Centralized system; the state budget covers all the costs and some institutions take part
in the project and provide the contents, and - via a central institution – purchase access to other
databases of scholarly institutions and publishers. It is a very attractive solution but is it possible
in the conditions of a particular country? The basic problem would be a big number of participating institutions. As a result, coordination of their participation and expectations can prove to be
difficult. Finally, this solution is very expensive and difficult to implement. Due to the participation of the state Treasury, finance and coordination of actions can be secured on the central level.
Strategy II: dispersed management System. As the costs are covered by the State Treasury, this
strategy is similar to the former one. However, the management system is decentralized, i.e. some
actions are implemented on the level lower than the central one. In many countries, like in Poland, strategy II dominates and there are repositories managed this way. In Poland, they operate at
Warsaw University (ICM) and in Poznan Computing Center. There is no centralized coordination
system but the state budget finances most of the scientific projects. Solutions adopted in Open
Access are a very strong support for the implementation of strategy II. The examples of Open
Access solutions are characteristic for the present direction in the development of the strategy for
supplying the SYNAT platform with the newest and most valuable scientific publications. The
European Commission introduced a special regulation, the so-called Clause 39, which obliges
institutions to make publications developed as European Union projects available in Open Access
repositories. More specifically, they are repositories of the OpenAire program ordered by the European Commission and financed within the 7th Framework Programme. Warsaw University
ICM is one of the major technological partners developing the OpenAire system portal
(www.openaire.eu). Here, it is also necessary to take into account a suggestion that information
about the present scholarly activity should appear in the place where research is done. It is necessary to forecast a dispersed character of the information system for science and technique and it
can be expected that repositories will come into being at universities and other research institutions.
Strategy III: All users are charged for using the System. Elements of this strategy are found in
Poland. It relates to scientific information collected by the Central Statistical Office. A fee is
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charged for the use of resources. Funding can also be provided by public-private partnership
(PPP). About 680 corporations have been participating in providing finance for scientific research
in Poland in the last 5 years.
Strategy IV: This strategy has many supporters. Participation in obtaining resources is based on
market principles. The state does not incur considerable expenses on designing and using the System. It can be assumed that this is a route that strategy II will try to follow. At the beginning the
State Treasury is a stakeholder of the information System for science and technique and later its
stake in the undertaking is getting smaller. In Poland, like in most countries, the Ministry of Finance is in favor of this solution.

Conclusion
The relation between the system of education and the information system for science and technique is very strong. A good information system also means a good system of education and vice
versa. A country with a good system of education is sure to have a high level of science. Countries which have an inefficient system of education certainly do not have a modern domestic information system for science and technique. The development of the coherent domestic system is
a very difficult and expensive undertaking. That is why in many countries, like in Poland, the information system for science and technique is being implemented gradually. The SYNAT project
is a stage in this process. It aims to create a universal, open, repositorial hosting and communications platform for network stores of knowledge for science, education and open society of knowledge linked to the adequate solutions in the world. Common access to information and knowledge
in the field of science is an important stage in the development of every country.
A complexity of the issue makes it difficult to recommend one way of implementing a national
information system in this field. Every country has specific conditions, both economic and political ones. In every country there are specific development priorities. That is why the presented
strategies are outlined as a material for discussion.
Our task is to calculate an outlay necessary to provide a national information system for science
and technique with equipment and propose organizational and legal ways of implementing the
undertaking. One of the proposed routes for a scientific publication to get to the economy is creating small thriving advisory organizations. They would be responsible for supplying educational
systems. In this area, there are various economic and organizational solutions possible. However,
this issue goes beyond the framework of the presented article.
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