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CONCEPTUAL FRAMEWORK FOR THE FORMATION
OF INFORMATION AND ANALYTICAL SUPPORT SYSTEM
FOR TECHNOLOGY TRANSFER

The article develops the conceptual framework for the formation of information and analyti-
cal support in the field of technology transfer (TT) based on the system approach. The loads of the
data used for information and analytical support of TT are systematized in structural units, in par-
ticular: theoretical and practical support for TT; social provision for TT. The research on the com-
ponents of information and analytical support for TT enabled the determination of a range of prob-
lems in Ukraine's technology transfer; the ways to solve them are grounded.
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Ounekcannpa b. Mpuxina
KOHUEIITYAJIbBHI 3ACAJI ®OPMYBAHHA CUCTEMUAX

TH®OPMAIIIMHO-AHAJIITUYHOI'O 3ABE3ITEYEHHS
TPAHC®EPY TEXHOJIOT'TH

Y cmammi po3po6aeno KonuenmyaavHi noaoxceHHs w000 popmyeanns ingopmauitino-
anadimuunozo 3abesnevennss mpaucgepy mexnoaocii (TT) na 3acadax euxopucmanus
cucmemnozo nioxody. Muoxcuny Oanux, AKi GUKOPUCMOGYIOMbCA 045 IHopmauiino-
anatimuunozo 3abesnevenns TT, cucmemamuzosano y cmpykmypHi 040Ku: meopemu4mne ma
npuraaone 3abesneuenns TT; 3axonooasue i nopmamuene 3abesneuwenna TT; ¢pinancoee
sabesneuennsn TT: couiarvne 3abesneuennsn TT. Jlocaidnucenns Komnowenm, sAKi cKaaoaronv
KoHuenuiio inghopmauiiino-anarimuunozo 3abesnevenns TT, 0aao 3moz2y suaeumu HusKy npooaem
séimuuznsanozo TT, o6rpynmyeamu wasxu ix po3e a3anus.

Karouogi caoea: ingopmayiiino-anarimuune 3abe3neveHHs; mpancgep mexmonoeii, iHHO8aYis;
cucmemuull nioxio.
Taba. 3. Jim. 15.

Anekcannpa b. Mpbixuna
KOHIEIITYAJIbHBIE OCHOBbI ®OPMUPOBAHU A CUCTEMbI

NH®OPMAIIMOHHO-AHAJIMTUYECKOI'O OBECITEYEHUS
TPAHC®EPA TEXHOJIOTUI

B cmamve paszpabomanst konuenmyaibhole noaodceHUsr opMUpoeanus UHMOPMayuoHHO-
anaaumuueckozo obecnevenus mpancepa mexnoaocui (T1) na ocnose ucnoav3osanus
cucmemnozo nooxooa. Muoxcecmeo dannvix, KOmopbie UCNOAL3YIOMCA 045 UH(OPMAUUOHHO-
anaaumuuecxkozo obecneuwenusa TIT, cucmemamusuposeanvt 6 cmpyKmypHole 0a0Ku:
meopemuyeckoe u npuxaaonoe obecnevenue TT; 3axonodameavnoe u Hopmamuenoe obecneuenue
TT, qpunancosoe obecneuenue TT; couuaavnoe obecneuenue TT. Hccaedoeanus Komnowenm,
COCIMagasalowux Konuenuuro ungopmauuonno-anaiumuueckozo oobecnewenuss TT, odaao
603MOXNCHOCHIL 6bléecmu P50 npobaem omevecmeennozo TT, o60crosams nymu ux peuteHus.
Karouesvte caosa: unpopmayuonno-anarumuueckoe obecneuenue;, mpancgep mexHoNo2uil;
UHHOBAUUS,; CUCIEMHDBLI NOOX00.

Problem setting. Merely countries of the world are now on their evolutionary way
to the new form of economy — that is knowledge economy which requires a brand
new toolkit for achieving and maintaining competitive positions for all sectors and
fields of activities. Ukraine is officially declaring its innovational type of further
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development based on the principles of knowledge economy, the key element of
which must be the enhancement of the so-called high technologies. According to the
Law of Ukraine (Law 143-V, 14.09.2006), high technologies are those which are pro-
duced on the basis of the most novel scientific knowledge, thus technologically out-
performing best national and international counterparts in terms of competitiveness
at national or global markets. The whole process of such high technologies creation
and implementation is followed by a range of supplemental tasks, known as technol-
ogy transfer (TT). For Ukraine one of the reasons for TT hindering is insufficient
quantity and quality of information and analytical support for this process.

Information and analytical support for TT includes rich and various knowledge
database aimed at promoting the most efficient transfer of technologies at all stages of
development. For example, a database consisting of national and foreign research
reports can serve as a range of best practices and analogues for further development
(of a model, mechanism etc.) It can also be presented as a database of information on
individual researchers and research institutions working on specific technologies
and/or innovations in various fields of knowledge. Moreover, legislation and norma-
tive background should also be mentioned here. Important features of information
and analytical support for TT are timeliness and completeness of information for
those, who need it. And this in its turn requires an efficient form of cooperation
between national and international networks.

Besides the factors already mentioned above, the current stage of Ukrainian econ-
omy's development requires a significant state support for the information and analyti-
cal support development for TT. According to the official statistics (State of develop-
ment..., 2012), in 2012 the expenditures on the establishment and development of inno-
vative infrastructure (which, inter alia, includes the support system for TT) amounted
for only 0.1% of the total budget expenditures. Same situation and amount are observed
for new technologies purchase — again 0.1% in the total expenditures. At the same time
the volume of budget spending on other innovation-related directions were much high-
er: purchasing machines, equipment and software — 26.8%; marketing and advertising
— 4.3%; other innovation-related expenditures (which are mostly payments for R&D
works) amounted for 68.7%. The situation can be called a dead-end one, since the
structural units which are supposed to be producing knowledge-intensive and high-
technological products experience the absence of information and analytical support for
it, in the field of TT in particular, due to extremely low state spending (0.1%).

Marketing, advertising and other related expenditures are only partially involved
in TT support and are treated as rather independent directions of work.

Besides, if to consider those directions that are financed as being innovative in
order to check for the presence of any particularly new production, it turns out that
none of them is bearing innovativeness at all.

The problem of developing information and analytical support systems for tech-
nology transfers is closely related to both science and business. On one hand, for its
solution it is vital to formulate certain organizational and methodological procedures
for TT maintenance. On the other, it is expedient to develop certain software
products for the most efficient information and analytical support for TT practice.
Today there is quite a variety of software for databases and data warehouses developed
by such companies as Hewlett- Packard, IBM, Platinum Technology, Microsoft, Oracle,
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SAS Institute, Software AG etc. However, Ukrainian analogues of such software that
would take into consideration the local features of TT in our country, are not yet pres-
ent at the market.

Considering the importance of this problem, in this article we present the theo-
retical and methodological framework of information and analytical support for TT.

Recent research and publications analysis. Technology transfer problems and in par-
ticular its information and analytical support have been considered in the works by
T. Yevtukhova (2005), O. Kamianska (2008), R. Koval (2008), O. Kuzmin and
N. Georgiadi (2006), L. Kurbetdinova (2012), K. Ivanova (2013), O. Parkhomenko
(2006), M. Plechawska-Wojcik and J. Rubka (2013), O. Solovyov (2005), V. Smirnova
(2006), S. Petrenko et al. (2013), A. Yamchuk (2012) etc.

Most often the mentioned above and other authors consider information and ana-
Iytical support in the context of studying the technology transfer concept itself. In partic-
ular, A. Yamchuk (2012), studying this issue in more detail, grounds that information and
analytical support for TT must include a set of interrelated methods, activies and tools (of
scientific, methodological, social & political, economic, technical, organizational and
legal nature) that would enable the realization and functioning of such information and
analytical support. For efficient technology transfer the most important issues are col-
lecting, sending, processing, analyzing, saving and finally presentation of information.

0. Kamyanska's (2008) work is dedicated to the systematization of theoretical
grounds in this field and further development of scientific, methodological and prac-
tical recommendations on TT management. The author demonstrates the most wide-
ly spread bottlenecks in the support for technology transfers, also showing that effi-
cient TT is hardly possible at all without its preliminary information and analytical
support. This is quite reasonable since any management process, TT-related or not,
needs a background, that is a set of methods for its realization.

Wider access to the Internet these days and rapid growth of Internet resources in
general has lead to a new problem (and a new skill at the same time) — finding
necessary information. Low relevance of the information found and provided would
not increase the efficiency of information and analytical support for TT. In this con-
text scientifically and practically valuable is the approach of T. Yevtukhova (2005),
who was the first to apply the methods of expert evaluation within the fuzzy set theo-
ry to solve the problem of structuring the information-analytical support for TT.
Within the framework of TT aspects practical application an interesting approach is
suggested by M. Plechawska-Wojcik and J. Rybka (2013) who investigated a range of
tools used in commercial promotion of scientific achievements basing on information
technologies. In this context a significant practical contribution is also presented by
O. Parkhomenko (2006) who studied the correlation between patent statistics and the
actual scientific potential usage of the database of Ukrainian Institute of Technical
and Economic Information for certain sectors of the economy. The process of con-
structing the system of information-analytical support should be accompanied by the
analysis of the conditions under which these new products are developed, under-
standing also all the key stages in the support needed.

Special attention should be paid to the works of the scientists who have devel-
oped the methodological approaches to formation of the system of information-ana-
lytical support for TT, and these would be: R. Koval (2008), O. Kuzmin and
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N. Georgiadi (2006), L. Kurbetdinova (2012), O. Parkhomenko (2006), O. Soloviyov
(2005) and V. Smirnova (2006).

And finally, K. Ivanova (2013) and S. Petrenko et al. (2013) consider the issue of
the contractual grounds for TT procedures, highlighting at this all legislative draw-
backs and bottlenecks. They also state that information-analytical support for TT
maintenance must be based on the reconsidered and also brand new legislative acts
because without them TT procedures would be of low efficiency.

Unresolved issues. A significant research interest to the topic under study proves
that the issue is topical indeed and important for many. All the authors mentioned
above have been studying the TT issue from the viewpoint of a particular system (sub-
system) within information-analytical support in general. An open issue remains
here, and that is the formation of the general system as such, which assumes group-
ing and systematization of the already existing science-based solutions which would
altogether build a joint system and help see the gaps in the existing information and
analytical support mechanism for TT, thus enabling any further corrections needed.

Research objectives. The current work is aimed at developing the conceptual
framework for the formation of information and analytical support for TT mainte-
nance based on the system approach.

For the achievement of the aim formulated above the following tasks are put for-
ward:

1. To group the existing theoretical and methodological approaches to compo-
nents formation within the information and analytical support for TT basing on the
system approach.

2. To determine the bottlenecks in the development and application of the com-
ponents within the system of information and analytical support for TT.

3. To ground the ways and instruments of improving the components belonging
to the system of information support for TT.

4. To develop the conceptual framework for the formation of the system of infor-
mation and analytical support of TT.

Key research findings. Grouping the existing theoretical and methodological
approaches to improvement of the information-analytical support system for TT
enables us to define the top-priority ones (Table 1). For the table from the variety of
components we have chosen those that may be treated as fundamental from the view-
point of the system and concept formation for the information and analytical support
for TT.

Analyzing the presented components of the information and analytical support
system for TT we can define a range of problems adherent to national TT.

First of all, it is important to pay attention to the complexity of getting informa-
tion about the existing and potential innovations. This kind of information is first of
all needed for R&D staff for timely evaluation of their position and status at the mar-
ket and in their search for comparable technologies for further transfer. The solution
of this problem would lead to reconsideration of the existing databases and the cre-
ation of the new ones (in particular, on the basis of national computer and informa-
tion networks) which would contain information on local and international innova-
tions at various stages of their life cycle along with the details on various patents and
information on access to them. It is worth noting here that in Ukraine there exist the
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National network for technology transfer (NNTT), however, this network and simi-
lar ones are oriented mostly on professional participants while individual researchers
and inventors are left out, though they feel the biggest need in information access on
world innovations. Besides that, data banks must be maintained in the mode on con-
stant update, while the existing databases are often outdated and late with that.

Table 1.

Theoretical and methodical approaches to development

and improvement of the components within the information and analytical

support system for TT, authors’ development
Developed or improved components within the system

Author of information and analytical support for TT

L. Kurbetdinova | The author developed the methodical approaches to the formation of

(2012: 9) accounting & information support for the management of innovative activities
basing on application of accounting records and special accounts and
considering the stages in the life cycle of innovations and the features of
economic operations while performing the innovative activity by the
enterprises of the food industry.

0. Solovyov The author considers the information and analytical support as an element

(2005) within the general improvement of the mechanism for innovative processes
regulation.

O. Kamyanska | The author develops the conceptual grounds for TT management basing on the

(2008) process approach, formulating the aim and the tasks of management and

defining the principles of TT processes organization along with its integration
into the system of strategic management which enables the comprehensive,

consumer-oriented management of TT at national machine-building
enterprises.

O. Kuzmin and | The authors develop the theoretical grounds along with practical

N. Georgiadi recommendations on the formation and application of integrated information

(2006) system for managing economic development of an enterprise basing on the
cummulative target approach. This approach forms the basis for the mechanism
of system identification and target usage for clarifying static and dynamic
features of an object under study (information systems for managing the
economic development of enterprises) in its relation to other objects.

A. Yamchuk The researcher proves that the methodological grounds for TT and its

(2012) information and analytical support can be presented as a chain of processes of

technological audit, system analysis, strategic and tactical management along
with prospects forecast.

V. Smirnova

(2006)

The author presents a particular order of forming the information managerial
system for an enterprise which enables the construction of a hierarchy of
access to managerial information in order to optimize the process of enterprise
management and the structure of its information flows.

The author also updates the forms and the directions of information support
for enterprise activity with application of an original system of decision-
making based on the formed database and a complex of simulation models of
enterprise functioning.

O. Parkhomenko
(2006)

Basing on the general theory of systems the authors develops a comprehensive
approach to developing the information grounds for research activities.

The very technology of information and analytical support for middle-level
management within the system of scientific and technical information is
improved with parallel determination of managerial hierarchy and the types of
information resources base.

The process of analytical and synthetic processing of information is presented
with the determination of stages in information resources formation for various
managerial levels.

R. Koval (2008)

The author suggests to use for information and analytical support of state
authorities and local self-governments the technology of developing and
implementing expert systems which would enable the solution of

semistructured and poorly formalized tasks of state administration.
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In parallel with dissemination of information on innovations, it is necessary to
solve one more important problem — more widely spread Internet access among
Ukraine's population, since all databases and data bank nowadays are operating
online. Statistical data on Internet access in Ukraine was first gathered in 1990, how-
ever, first more or less significant growth rate (more than 1%) was recorded in 2001,
and that was 1.24% only. According to the World Bank, in 2012 33.7% of Ukraine's
population were using Internet. To compare, in 2010 this indicator was 23.3% only, in
2008 — 11%, and 2006 — 4.5%. This means that during the last 12 years the rate of
Internet usage growth was 27 times and it keeps growing. However, this is still not
enough for data banks development in the field of innovations and the related Internet
networking. Therefore, there is a to promote further the geographical spread of
Internet access in Ukraine's regions. Considering the current global trends in this area,
data banks creation would be possible when the indicator under study would reach the
level of 50%. And this is very much possible in the nearest two years already.

In this context it would be further expedient to create a data bank on expert serv-
ices and information-analytical support for TT.

The constant update of a national database by new innovations' information in
Ukraine and abroad is the guarantee of the efficient patenting mechanism for nation-
al new discoveries and inventions. Today applications for patents are usually consid-
ering during 1.5—3.5 years, thus causing the moral aging of innovations. This is why
in many cases domestic inventors apply to abroad patent organizations from the very
beginning. Shortening the term of patents' documents consideration is a necessary
prerequisite for innovative development of any country.

Additional problem is the determination of licensing costs which are always cor-
related with patent protection. On average, non-patented licenses are 10—20%
cheaper as compared to patented inventions, besides, exclusive licenses are more
expensive than regular ones.

It is worth mentioning here that there exists no common comprehensive
methodology for cost estimation of non-material assets, and the existing documents
(Law of Ukraine "On scientific and technical activities" dated 13.12.1991 with the
amendments as of 05.12.2012; Regulation on the order of statistical reporting #1-sci-
ence "Report about the performance of scientific and technical works" by State
Committee of Statistics # 290 as 0f 09.09.2003, Accounting Standard #8 "Non-mate-
rial assets") can be described as segmentary only.

At the same time the procedures of information-analytical support for technol-
ogy transfer are complicated due to the existence of a large variety of methods for
non-materials assets evaluation (and none of them is officially approved). This situa-
tion leads to legislation collisions. For example, consideration the existing regulations
and legislation, it is nearly impossible to calculate the financial equivalent of damage
for intellectual property rights violation. Besides that, the current Criminal Code of
Ukraine does not mention any criminal responsibility for illegal technology transfers.

Separate grounding would be also needed for income distribution from TT which
are to go into state budget of Ukraine, and this needs to be indicated in the Law of
Ukraine "On state regulation of activities in the field of technology transfer”". As of
today we can observe the dysregulation in the field of purchasing and distributing
property rights for non-material assets created with the participation of state budget
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funds. It is worth noting here that current Ukrainian legislation does not forbid trans-
ferring to the territory of our country of the technologies which do not satisfy the
requirement of state technological restructuring programmes. Besides that, there are
no legal means of restraining the process of researchers' applying for patents abroad
(without the preliminary trial in Ukraine). Altogether, the abovementioned factors
contribute to the process of innovations leaving Ukraine.

The Law of Ukraine "On the protection of rights for inventions and utility mod-
els" should, inter alia, cover the order and the volume of state premiums to inventors.

Several significant drawbacks in the antimonopoly legislation often lead to the situ-
ation when patenting is used for market monopolization. This issue has to be reconsid-
ered as well for further development of the system of information and legal support for TT.

Another important issue if the formation of efficient information and analytical
support for TT is risk insurance; it has to be solved by means of developing the infor-
mation risks subsystem within the system of information-analytical support for TT.
Methodological recommendations developed by O. Kamianska (2008) treat the inte-
gral risk indicator for TT as a combination of sociopolitical, marketing, technologi-
cal, production, investment & finance, contractual and court arbitrage factors, and at
the same time — as a good example to follow in developing the same integral indica-
tors for other sectors.

Based on the carried out here analysis of scientific and methodological
approaches and their transformation into practice such directions for further
improvement of separate components within the system of information support for
TT are suggested (Table 2) along with the way (tools) for their realization.

Table 2. Approaches to the development of components within the system
of information-analytical support for TT, developed by the author

Directions in the improvement
of components within the
information-analytical support
system for TT

Information dissemination on
the existing innovations and
innovations under
development

Wa}:s and instruments for the improvement of components
within the system of information-analytical support for TT

- “inventory” of the existing databases and establishment f new
ones (in particular, within national networks) containing
information on foreign and local innovations (at all stages —
idea, development and a readymade product) along with the
already existing patents which are in free access (not
confidential);

- creating a bank of propositions by experts and professionals n
general in the field ofp information and analytical support for TT;
- stimulation of the general Internet coverage development in
the country.

Improving the legislation in
part of information-analytical
support for TT

- the Law of Ukraine “On state regulation of activities in the
field of technology transfer” must include the grounding of costs
distribution after TT, including state budget. It should also
describe how the technologies entering Ukraine should meet the
requirements of state technological restructuring programmes;
-to the Law of Ukraine “On the protection of rights for
inventions and utility models” must be added the volume and
the order of premium payments to inventors;

- improvements in the antimonopoly legislation.

Improving both ]e(%is]ative and
theoretical-methodological
bases for information-analytical
support for TT

- developin% and approving the universal methodology of value
estimation for non-material assets;

- developing an organizational and methodological framework
for the evaluation of the technologies to be transterred,

- developing special programmes aimed at efficient technical and
economic grounding of the technologies to be transferred.
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Continuation of Table 2

Directions in the improvement
of components within the Ways and instruments for the improvement of components
information and analytical within the system of information and analytical support for TT

support system for TT

Increasing the volumes of all | - increasing the volumes of state financing of developing

types ofnﬁnancing for the innovative infrastructure (which includes information and

organization of information analytical support for TT);

and analytical support for TT |- cnlzlancing the processes of private capital attraction to the

development of information and analytical support for TT;

- stimulation of venture financing.

Developing the subsystem of | - formation of the subsystem of information risks insurance
risks insurance in the process | within the system of information and analytical support for TT;
of information and analytical |- developing new methodologies on risks evaluation of TT in
support for TT various economic sectors.

As a result of exploring the components in the system of information and ana-
lytical support for TT we can present the conceptual framework for this system for-
mation (Table 3) which must be a stage prior to the actual implementation of infor-
mation and analytical support.

Table 3. Conceptual notions within the system of information and analytical
support for TT, author’s construction

The notion to describe
the system
of information Description of the notion
and analytical
support for TT
Type Information and analytical support for TT must serve as an open system.
The aim of the system functioning of information and analytical support for
TT is providing both theoretical and practical data concerning efficient TT
Aim processing.
(Under such data we mean: methodological and applied studies;
legislation documents; information on existing innovations, patents,
expert services etc.)
- Theoretical and practical support for TT.
- Legislative support for TT.
- Financial support jor TT.
- Social support for TT.
The system must be well balanced and stable. External influences should
not have significant effects on it. External circumstances change should
not lead to conceptual changes inside the system of information-
Balance and stability |analytical support for TT.
(However, at the same time improvements in external environment
should increase the efficiency of internal components of information and
analytical support).
The development of information and analytical support Jor TT can be
described as evolutionary. The gradual shift of national economy to the
innovative type of development stimulates the TT processes dynamics.
Because various factors (in particular, the development and spread of
information technologies, Internet coverage, socioeconomic and political
changes) are acting separately, the development of the system can now
be described as leaping one.
The system of information-analytical support for TT should be adaptive
and flexible since it has to be correlated with the TT processes
development in the country.

Structure

Development of the
system

Adaptation of the
system

The suggested approach to formation of the concept of information and analyt-
ical support for TT enables the systematization of achievements already available in
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this area. This approach is different from the previous ones because it is based on the
system theory, and the array of data used for information and analytical support of TT
should be divided into the following structural units: theoretical and practical support
for TT; legislation support for TT, financial support; social support. This structural
division would provide the opportunities to cover the huge mass of all the information
needed for information and analytical support for TT. Such systematization of mate-
rials would definitely increase the efficiency of TT introduction.

Conclusions and prospects for further research. The system approach application
enables determining the background for information and analytical support for TT,
that is the concept of its formation. Practical application of this systematized com-
plex of scientific and practical achievements would provide opportunities to acquire
new knowledge and develop professional skills for more efficient TT in the future.
Collecting and systematizing data by the directions presented would also accelerate
the speed of technology transfers.

Of primary importance becomes the issue of adjustments and corrections to the
components system within the information and analytical support for TT while ful-
filling the structure will all necessary information, in particular, by such directions as:
information dissemination on the already existing innovations and innovations under
development; legislation update; theoretical and methodological developments relat-
ed to information and analytical support for TT;, increasing the volume of all types of
financing on the organization of information and analytical support for TT, improve-
ments in the field of risks insurance within information and analytical support for TT.

The results of this research study clearly demonstrate the need for more research
in the related field, in particular, concerning the subsystems of information and ana-
lytical support for TT and their filling with data. Special attention in the future should
be paid to the development of an algorithm of this system application as a whole using
specialized software.
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Y moHorpadii po3kpuTo Miclie i 3acagy (piHaHCO-
BOI O€3IEKU B CUCTEMI EKOHOMIYHOI O€3IeEKN Ha IBOX
PiBHSIX YIIPaBJIiHHS €KOHOMIiKOI KpaiHM: HOep>KaBW i
nigrpuemMcTBa. Po3KpuTo pojib eKOHOMIYHOI Oe3MeKU B
PO3BUTKY €KOHOMIKM YKpaiHM, BU3HAYEHO i 0OTPYHTO-
BaHO NUISIXM 3abe3reueHHsT (DiHaHCOBOI Oe3IleKu Ha
PiBHI AepKaBU.

BukiameHo MeTOmOJIOTiYHI OCHOBM (DiHAHCOBOI
0Oe3neKku MigNpUEMCTBA Ta yIIpaBliHHS Hewo. BusHaue-
HO (opMHU i MEeTOAM YOIOCKOHAJIEHHS MeXaHi3My yInpaBJliHHS (piHAaHCOBOIO Oe3re-
KOIO Ha piBHI MiANIpUEMCTBA.
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