CHAPTER XI

Upgrading of the management system of the innovation activity
processes at the technical university

Siarhei Astrakhantsau

The universities play the important role in economy of knowledge of the ad-
vanced industrial countries. The modern universities are the sources of the qualified
intellectual labour specialists, results of fundamental researches and innovative in-
dustrial technologies.

The research performed by David C. Mowery and Bhaven N. Sampat?? is de-
voted to the analysis of modern challenges, tendencies in change of arole of univer-
sities in economic development of the countries and in functioning of National inno-
vative systems, concepts of development of science and interaction of universities,
business and state (Mode 2, Triple Helix). Having analyzed the huge number of
publications, the authors ascertain: «In recognition of this fact, governments
throughout the industrialized world have launched numerous initiatives since the
1970s to link universities to industrial innovation more closely. Many of these initia-
tives seek to spur local economic development based on university research, eg., by
creating "science parks' located nearby research university campuses, support for
"business incubators" and public "seed capital” funds, and the organization of other
forms of "bridging institutions’ that are believed to link universitiesto indus-
trial innovation. Governments have sought to increase the rate of transfer of aca
demic research advances to industry and to facilitate the application of these re-
search advances by domestic firms since the 1970s as part of broader efforts to im-
prove national economic performance. In the "knowledge-based economy,” accord-
ing to this view, national systems of higher education can be a strategic assdt, if
links with industry are strengthened and the transfer of technology enhanced and
accelerated. Many, if not most of these "technology-transfer” initiatives focus on the
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codification of property rights to individual inventions, and rarely address the
broader matrix of industry-university relationships that span a broad range of activi-
ties and outputs».

The matters of change of a role of universities in economy of knowledge were
discussed during the German-Russian Symposium "Transfer of knowledge — the
new key task of higher educational institutions. The experience and prospects in
Russia and Germany" that was organized within the framework of the Russian-
German year of education, science and innovations. The Symposium Press Re-
lease™ says that "... alongside with research and teaching activity, the transfer of
knowledge becomes the third pillar of the science and, as far as its meaning for de-
velopment of higher education and involving of high schools in the regional and
international relationships is concerned, it becomes widely recognized and gains
support at university and political-economical levels. This topic became urgent in
Germany in the 90s, when the first experience with various models appears, the
same is planned in Russia that is still interested in information exchange concerning
this matter”. The modern experience of organization of researches and knowledge
transfer in leading universities of Germany and Russia was described in the re-
ports’”? of the Symposium participants.

The research of matters on interaction and strengthening of cooperation be-
tween the science, business and state becomes a theme of many scientific confer-
ences and seminars’”.

In the Belarusian model of forming a socially — oriented economy and strat-
egy of sustainable development providing the realization of effective innovation
policy, much attention is also paid to the development of the university science and
matters of the commercialization of scientific research results.

The State Program’"* of Innovative Development on the years of 2011 - 2015
stipulates that " ... it is necessary to speed up the organization of the effective Na-
tional System of Innovations, to use the given conditions for maximum integration
of science, education, industries, formation of market stimulus of the increase of
innovative activity of the subjects of enterprise activity and innovations market.

The basic tasks of State Innovative Policy are: - maintenance of legal regula-
tion of stimulating the innovative development of economy of the Republic of Bela-
rus; - increase of innovative activity efficiency; - maintenance of economic and so-
cial development by means of effective utilization of intellectual resources of the
society; - promotion and development of the innovative production market; - promo-
tion and development of innovative infrastructure; - perspective forecasting of tech-
nological development; - maintenance of state interests in the sphere of innovative
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activity; - formation of favorable environment for the development of scientific and
technical activity and innovative business".

The National Innovative System of Belarus

The National Innovative System’” of the Republic of Belarus represents the
complex of legislative, structural and functional components that provide the devel-
opment of innovative activity in Belarus.

The management of the National Innovative System of the Republic of Bela-
rus is performed by the President of the Republic of Belarus, Council of Ministers of
the Republic of Belarus, republican bodies of state management, NAS of the Repub-
lic of Belarus, other state organizations, bodies of local management and self-
management in terms and according to their authorities.

The "National Innovative System - NIS" concept designates system interrela-
tions that influence the processes of manufacture and innovation distributing in na-
tional economy. In the Review”'* the National Innovative System in a broad sense is
treated as "a network of institutions of public and private (individual) sectors, whose
activity and interaction provide initiation, import, updating and distribution of new
technologies".

The structure of the national innovative systems includes three key compo-
nents: public sector, research sector, and enterprise.

For the last ten years the regional measurement of innovative activity is being
paid especial attention to by politicians and researchers’’. Regional innovative sys-
tems are organized on the same principles, having the similar subsystems as the
basement and similar character of interrelations between these subsystems.

The interaction with enterprises, science and education systems provides de-
velopment and transfer of technologies. During the transfer of technologies the im-
portant role is carried out by the intermediaries - subjects of an innovative infrastruc-
ture.

According to the results of the research®® carried out, the innovative infra-
structure of Belarus is represented by more than 80 organizations rendering consult-
ing, information and organizational support in the innovative area. The research
authors note that not all target parameters of the Innovative Development Program
on the formation of the innovative infrastructure are achieved.

The high concentration of the subjects of the infrastructure in Minsk and their
insufficient presentation in other regions is observed. Despite of the variety of in-
termediary organizations, their number is still small, and the contribution in innova-
tive activity is insignificant.

National innovative system and the system of innovation control in Belarus
are constructed appreciably by a branch / departmental principle (" the vertical ap-
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proach "), it became a good starting point for further development. At the same time,
the existing system is overloaded with institutions and programs and for this reason
it is difficult to control it. Besides, the implemented "vertical" approach does not
allow to develop effective horizontal connections (interdisciplinary and interdepart-
mental) that are extremely important for successful functioning of modern NIS.

It is necessary to develop and realize the measures on developing and
strengthening the horizontal approaches to the decision of problems of innovative
development by means of adding the «vertical» approaches to managing the <«hori-
zontal» ones within the scope of enterprises, branches and sectors, and developing
the interrelations between the participants of innovative activity.

The establishment and upgrading of horizontal connections between the par-
ticipants of innovative process, dynamics of their interaction, quality of mutual un-
derstanding will allow to develop the «horizontal» approaches in forming the NIS.
To maintain the necessary dynamics it is necessary to create joint bodies, public
organizations, branch unions and to decentralize the processes of making decisions
systematically"”.

In the foreword to the Russian edition of his book™ Etzkowitz «... pays at-
tention that at the stage of social and economic development of a knowledge-based
society it is necessary to avoid two extremes on a scale of innovative spectrum. The
first extreme is the support of science and research as it is, the second one is focus-
ing on filling the platforms for hi-tech companies by impressive buildings as the
basic strategy of development of the innovative sector of economy. Use of the con-
cept of a threefold spiral allows to avoid the situation, in which the regions with high
ratings of the publications and indicators of patenting are not able to use to the full
potential of resources directed on innovative development thus not having the possi-
bility of realizing its potential to the utmost».
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The analysis of institutional development of the innovative infrastructure has
shown that, on the one hand, for last years dynamical development of the basic insti-
tutes of regional innovative system is observed. On the other hand, the amount of the
working subjects of regional innovative infrastructure is not enough to satisfy the
needs of the potential and working innovative enterprises, not enough to implement
the active methodical and explanatory activity.

In our opinion the usual practice of innovative process assistance, the amount
of the subjects of innovative infrastructure, their opportunities of personnel and fi-
nancial maintenance testify for the necessity of upgrading of system of support of
organizations innovative activity. The potential of Belarusian innovative infrastruc-
ture can be increased by involving the technical universities, as the subjects of the
infrastructure, in processes of assisting the innovative activity of organization.

The state program®' of innovative development stipulates the further devel-
opment and perfection of NIS in Belarus by means « ... of forming the innovative
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infrastructure, all-round state support of newly-established innovatively-oriented
structures, creation of conditions for merge of elements of the innovative infrastruc-
ture in both large scientific and educational centres».

The Program stipulates carrying out the support of development of the inno-
vative infrastructure with the purpose " ... of maxima use of opportunities of the
subjects of an infrastructure in creating the innovative economy, manufacturing the
high-tech and science-consuming production”. Mechanisms of realization: - organ-
izational-structural development of the innovative infrastructure; - development of
material and financiad base; - strengthening and development of personnel potential;
- organization of interaction with state bodies, non-commercia associations and
international organizations.

With the purpose of activating the process of creating new and upgrading the
existing subjects of the innovative infrastructure it is planned®

- to create for the ingtitutions and research establishments the opportunity of
organizing the innovative infrastructure subjects of any organizational and legd
form; - to promote the organization of expert-consulting organizations rendering
services on the matters of the intellectual property, standardizing, certification, tech-
nological audit, and aso training centres of innovative activity development, both as
the independent centres, and at HIGH SCHOOLS; - to improve and to increase the
innovative factor of educational sphere by means of:

- upgrading the structure and content of education, educational programs by in-
cluding of the praoblems of innovative activity (management, marketing, fi-
nance, commercialization);

- development of research sector of a higher school within orientation on NIS
problems and training the young scientists in this area;

- upgrading the forms of connection between science, education and industry,
development of working objects of the innovative infrastructure within the edu-
cation system and developing the new innovative structures for organizing the
unique scientific and methodical mechanism for personnel training in the
sphere of innovations;

- continuing the work on organizing the scientific-educational-innovative com-
plexes on the basis of universities combining educationa process and scientific
researches and the advanced network of hi-tech innovative structures.

Technical university as the subject of innovative infrastructure

The P.O. Sukhoi State Technical University?® of Gome is one of leading
technical high schools of Belarus, the University trains the engineering saff and
gaff of maximum scientific qualification for such branches as mechanical engineer-
ing, metallurgy, power, economy, radio electronics and information technologies.

The basic task of the University is performing the educational, intellectual,
cultural and socia mission directed on satisfaction of needs and interests of a person
and the state.
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Today the training of engineering and economic gaff for the economic com-
plex of the country is performed in 21 specidties by first and 6 specialties of the
second stage of higher education, 15 specialties of retraining of the staff with higher
education is carried out a 30 Departments and by about 400 persons of academic
daff. 144 instructors have academic degrees and ranks, including 12 doctors, profes-
s0rs and 132 candidates of sciences, senior lecturers. Since 1994 the Post Graduate
Department has been functioning performing training in 10 specialties.

At present the University has 4 educational buildings, including the laboratory
of the heavy equipment (pilot production), 3 hostels. The library of university totals
more than 535 thousands volumes. The electronic catalogue of library, electronic
library and other databases are accessible to the users of the loca computer network
of the university. The scientific journal «Vestnik GGTU». Is published. The Univer-
Sity newspaper «Soushka» publishes the materials on the life of the University and
its structural Units.

The university carries out the international activity in the field of education,
research work and innovations.

Research and innovative activity of the University is carried out at 30 De-
partments and in 6 research laboratories by academic daff, post-graduate students,
master students, students and research department employees.

Major Research Areas of the University (2011-2015):

1) power supply reliability, electronic control systems for machine units and
assemblies; non-destructive methods and means of control, diagnostics, monitoring
and testing;

2) physics of macro- and microscopic phenomena, nuclear physics technolo-
gies; optical technologies and systems;

3) novel ceramic, nano- and microstructured materials, modelling and creating
adaptive materials, metallurgy processes, casting aloy production , structure and
properties of condensed media;

4) energy efficient technologies, hydro- and gas dynamics, heat- and mass
transfer in complex systems, media and substances;

5) ecology, evaluation of environmental condition; methods of complex study
and efficient development of mineral wealth;

6) analysis, smulation, design and testing of machines, assemblies and units;
high energy processes of material treatment and hardening and also coating forma
tion;

7) managing socia processes and sustainable development of national econ-
omy; computer technologies, information resources and services.

Annual International Scientific and Technical Conferences are held on the fol-
lowing subjects:

- «Present-Day Problems of Engineering Science» (Presenting papers in memory
of P.O. Sukhoi);

- «The Problems of Regional Economy: Theory and Practice»;

- «Mentdlity of Slavs and Integration Processes. History , Modern Times, Pros-
pects»;

- «Intercollege Conference of Students, postgraduate students for the Master's
and Ph.D. Degrees»
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The University is one of the organizers of International Schools of High En-
ergy Physics the meeting of which are held in Gomel.

For perfection of activity at university the system of management of quality
certificated on conformity to the requirements of the standard CTB ISO 9001-2009
in National system of acknowledgement (confirmation) of conformity of Republic
Belarus and on conformity to the requirements of the standard DIN EN ISO
9001:2008 in German system of accreditation is introduced. The certificates of qual-
ity are distributed to educational services, preparation of the science officers of
maximum qualification, retraining and improvement of professional skill of the
staff, research and innovative activity of university.

With the purposes of assisting the development of processes of the innovative
organizations activity, strengthening of connection between the university and re-
gional economic development, increase of quality of preparation of the engineering
and economic staff within the integration of educational process and industry in
2011-2015 the assistance to development of innovative of activity of organizations
at the University if performed within the project "GSTU - Consult" - assisting the
innovative development of organizations. The initiator of the project is the research
laboratory of quality management and of business - processes modelling.

The innovative project (the innovation type*** - process and organizational), is
directed on introduction of a new way of organization of mutual relation with or-
ganizations that are carrying out the innovative activity. At the University within the
framework of the project the mechanism of assistance to the innovative process will
be created.

The realization of the innovative project is a perspective direction of expan-
sion of activity of university and solving the problems on maintenance of the sub-
jects of managing and population with informative-consulting services in the area of
innovative activity.

The competitive advantages of the project are provided: - high and versatile
qualification of the academic staff and science officers of university; - presence of
certified research laboratories provided with the modern equipment; - opportunity to
carry out versatile target training of personnel, retraining both improvement of pro-
fessional skill of the chiefs and experts of organizations realizing the innovative
projects; - use of technologies of design management (Project Management); - prin-
ciple «orientation to the client», supposing association of all tasks of innovative
process and one responsible performer for the organizations - customers, experts and
researchers of the university; - by functioning of the University Quality Management
System.

For realization of the project it is represented to expedient creation of the
University innovative centre «GSTU-Consult» - network structure uniting interested
scientific - educational divisions of university, participating during assisting the
innovative activity of the organizations. The participants of the Centre (Research
Department, research laboratories, faculty), will render to the interested structural
divisions (internal consumers) and organizations (external consumers) scientific -
educational and informative-consulting services (table 11).

Pyrkoeodcmeo OCJIO: pekomendayuu no coopy u anarusy danusix no unnosayusm , 2010.
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Table 11. Kinds of services of the UIC «GSTU-Consult», rendered to the external and internal
consumers

the Consumers
Kinds of services of services
external | internal

1. Thematic scientific researches by the orders of organizations, scientific - +
methodical support off innovative processes, scientific examination of the
projects
2. Consultation on commercial activity and management:

- Business - designing (business - planning, development of business - + +
models);

- Marketing researches; + +
- Engineering consulting; +

- Legal consultation + +
3. Technologies Transfer and informative-patent services + +
4. Service in the field of business - education:

- Retraining and improvement of professional skills of the supervisors and +
experts;

- Target preparation of the engineering-economic staff and assistance in +
employing the graduates of university;

- Training in innovative business sphere + +
5. Assistance in Introduction of results of scientific and technical activity + +
6. Publishing services + +
7. Assistance in the development of new technologies, manufacturing of + +
pilot samples and sets of new production

Source: own development

Success of the project, achievement of object in views and integrated ap-
proach of consulting services can be supplied under condition of organization of
joint activity of the employees of scientific divisions of university. For coordination
of joint activity it is offered within the framework of the given project to generate
project office™ (office of management of the projects), which will carry out the
following functions: - support and realization of joint design activity at the expense
of introduction of unique methodology, standards, procedures and patterns; - con-
sulting support of the project supervisors; - support of processes of multi-design
planning and coordination of the projects; - preparation of the analytical reporting
for the University administration.

Conclusion

The upgrading off the system of innovative activity control within the re-
gional technical university by means of organizing the University Innovative centre
(the subject of innovative infrastructure) will allow to realize completely the modern
University Mission that concerns the training of professional and qualified staff,
research work, knowledge transfer and assisting the economic development of the
region and to increase the efficiency of research and innovative activity.
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The project redization will influence the institutional development and in-
crease the regiona innovative system potential by means of forming the effective
mechanism of innovative processes assistance, forming the new way of cooperation
with organizations and institutions, supporting the development of the innovative
infrastructure of the country, increasing the efficiency of client organizations activ-
ity, increasing the efficiency of international cooperation within scientific, technical
and innovative activity.
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