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Innovation process

In a knowledge-intensive organization:
conditions for the efficiency
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The paper discusses the conditions for achieving the required efficiency of the innovation process in a knowledge-based
organization. A model to evaluate the efficiency of the innovation process is presented. The model includes fourinterrelated
and interdependent subsystems: generation of new knowledge, generation of creative solutions based on new knowledge,
implementation of innovations, and institutionalization of innovations. It is shown that an institutionalization subsystem
is largely determined by the level of development of an innovation culture of both individuals involved in the innovation

process and the entire team of an organization.
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Introduction

The innovation process in a knowledge-based
organization (an enterprise, a research institute, a higher
education institution, etc.) is intended to overcome
the contradictions arising within the socio-cultural
system, for the purpose of the transition to a knowledge-
based economy. A dominant factor in this economy is
the transformation of new knowledge into a principal
component of the productive forces, into intellectual
resources of a knowledge-based organization.

Intellectual resources (capital, assets) of a higher
education institution are explicit (expressed) and implicit
(not expressed) results of intellectual activities of an
individual and the entire team of a higher education
institution, reflecting their abilities, skills, and combined
knowledge [1]. With regard to the higher education
institution as a participant of innovation activities,
the innovation process should be considered as a basic
mechanism of self-development of a person and the
system of higher vocational education, improving their
ability to generate ideas. Nowadays, a knowledge-based
organization (to which any higher education institution
should be referred) that has launched the process of
innovation-based development, immediately gets into
competitive environment where staying afloat is only
possible through the innovation race and ever-increasing

innovation output. The propensity of creative individuals,
organizations, and the society to innovations should be
based on an understanding of the essence of the innovation
process and its constituent subsystems.

Innovation process as a complex dynamic system

Based on the subject-matter of innovation, the paper
[1] provides the following definition: «innovation is an
integrated process of creation, distribution and use of new
practical means (novelty) to meet human needs changing
in the course of the development of social and cultural
systems and their actors.»

This definition of innovation is acceptable to any
sphere of human activity: economic, technological,
scientific, administrative, educational, etc. In this
context, the innovation process can be represented
as a set of subsystems: generation of new knowledge,
generation of creative solutions based on new knowledge,
implementation of innovations, and institutionalization
of innovations.

It is obvious that the innovation process functions as
a complex dynamic system. A lack of understanding of the
essence of the innovation process often leads to seeing it
as a routine activity, perceived as a linear process from
the science to the profits gained in a market. The specific
nature of complex and uncertain dynamic systems
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places new, higher requirements for people involved
in such systems. An actor of the innovation process
«has to think based on not ‘causal chains’, but ‘causal
networks’s [2].

This results in situations that are challenging due
to not only the need to choose one of many alternatives,
but also the fact that any problem leads to a variety of
consequences that must be considered. An actor of the
innovation process should not only identify relevant
signs of the situation on the ground, but also know the
structure of the system. The situation at hand is only the
current state of the system and its variables. One should
not only understand what happens, but also predict
what will or may happen in the future. This requires
structural knowledge of how the system variables are
interrelated and how they influence each other. Ideally,
this knowledge is represented in the form of mathematical
functions. However, under certain conditions it can
be represented in the qualitative form: «if x increases,
then y decreases (increases)». A common set of such
assumptions related to unilateral or multilateral, simple
or complex relations among variables of the innovation
process as a complex dynamic system is called a «<model
of reality» [3]. It can be conscious (explicit) or be in the
form of implicit knowledge, which is common among
specialists in a particular field of knowledge. In any
case, an actor of the innovation process generally has to
deal with incomplete and incorrect data or hypotheses.
Such working conditions arise in dynamic systems, to
which the innovation process belongs. In such situations,
people prefer to consider inaccurate assumptions about
the system to be correct, clinging tenaciously to clearly
false hypotheses.

Model to evaluate the efficiency
of the innovation process

Thereisaprinciple of dominant (priority) development
[4] in a triad constituting the innovation process which is
presented in Fig. 1 and includes subsystems of generation
of new knowledge (science) E1, generation of technological
solutions based on new knowledge (technology) E2, and
implementation (production) of innovations E3.

For the effective deployment of the innovation process
to ensure the transition of a knowledge-based organization
into an appropriate state, the development rate of a
product (technology) must exceed the production growth
rate and the rate of scientific growth must exceed the rate
of technological development. Formally, this principle can
be expressed by the following relation:

dE, /dt > dE, /dt > dE, /d,

where E,, E,, E; are generalized parameters that
characterize the development level of the respective
subsystems: science, technology, and production. The
required (appropriate) values of E,, E,, and E; will be
determined by the required (appropriate) level of the
transition of a knowledge-based organization into a new
state, which depends on the complexity of contradictions
arisen within the organization and requires additional
intellectual and material resources to overcome these

contradictions. Hence, the appropriate efficiency of the
innovation process (EIP) EA will depend on the function
of three variables: E, = F (E|, E,, E;). In turn, achieving
EIT level of E, depends on the organization’s potential
in terms of basic science 7, applied research #,, and
production and technology #,. The coefficients #,, 7,,
115 should be seen as a ratio of the current development
levels of science, technology, and production within the
organization to the respective appropriate (required)
levels. In most cases, the organization may not be ready
to overcome any contradictions at the time of the launch
of the innovation process and, therefore, the values of
11> M9 M5 are usually less than one. Consequently, the
potential efficiency of the innovation process E, will
be determined as a function of more variables: £, =
=F (Eyny, Eyny E3ips).

Accordingly, the value of E, will also determine
(Fig. 1) alower potential level of a possible transition of
the organization into a new state. However, the real EIT
Epis largely (and sometimes crucially) dependent on the
subsystem of institutionalization of innovations and its
current level E,, which depends on the level of innovation
culture #, of both individual actors of the innovation
process and the entire team of an organization [1].

The term «innovation culture» is used in the scientific
literature to emphasize that now it is not enough to just
talk about knowledge and skills required for innovation,
it is necessary to show the importance of understanding
how a person interacts with this knowledge, how new
knowledge can influence the structure and the inner world
of an individual and the society as a whole. The innovation

(o]

2

By e m e

2l Appropriate /
Bz S —m—m— e —— —

f=4

B8] ——— -

® ( Potential
o] N _____ __ T _ _______ o

£8

s ———m—

égg [ Real
sel N -

iy 7)

(( Socio-cultural system (initial state) >>

y_ V¥ Vv v 3

|| Emerging contradictions ||

( Give rise to )

| Innovation process |

Subsystems

C
I I I I

Generation of

" " Implementati
creative solutions
of new on of

based on new : N
knowledge innovations
knowledge

S O
(__Appropriate EIP: EA=F(E1, 2. E5) )

{ i i

Basic Applied Production and Level of
science research technology innovation
potential potential potential culture

o [ L i
Potential EIP: Ep=F(E1n1, E2n2, Eans) )

T 3 ) en |

( Real EIP: Er=F(Ep, E4na) )

Fig. 1. Model to evaluate the efficiency of the innovation
process (EIP) as a function of the state of its subsystems

Generation Institutionalization

of innovations

123

MHHOBALIUU Ne 11 (205), 2015



MHHOBALIMU Ne 11 (205), 2015

NMPOBJIEMbI U OMNbIT

culture manifests itself in embracing innovation by an
individual or a human community, and in their willingness
and ability to participate or contribute to or at least not
to prevent from the implementation of innovations with
anticipated positive effects. The innovation culture can
be seen as a complex social phenomenon, which combines
scientific, educational, and cultural matters with social
and, above all, professional practice. In other words, the
innovation culture is a new historical reality — it is a
culture of the community which consciously transforms
their life arrangement. However, it is necessary to
distinguish the concepts of «innovation culture of a
society (organization)» and «innovation culture of an
individual.»

The innovation culture of a society (organization) can
be seen as a set of material and spiritual values that form
innovation infrastructure and innovation institutions in
the society and provide for a conscious transformation of
socio-cultural forms of life arrangement.

In turn, the innovation culture of an individual is an
area of his/her spiritual life, which reflects his/her values
embodied in motives, knowledge, and skills, in models and
standards of conduct, and ensures his/her openness to new
ideas and ability to support and implement innovations
in all areas of life [1].

Returning to the model to evaluate the efficiency
of the innovation process presented in Fig. 1, the real
efficiency £, will be determined by a function which is
further dependent on the actual level of development of
the subsystem of institutionalization of innovations:

Ep=F(Ep Epmy).

This model considers in a consistent manner potential
and real capabilities of the society and an individual
knowledge-based organization or an educational
institution to implement the launched innovation process,
which is a key condition for the competitive advantage
of the organization. The above conditions determine
the efficiency of individual subsystems as well as the
innovation process as a whole.

Inadequate development of any of the subsystems
dramatically reduces, and in some cases eliminates the
opportunity to implement the innovation process, to
achieve the desired higher level of the transition of an
organization into a new appropriate state.
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PaccmoTpeHbl ycnosust gocTuxeHus Tpebyemoi ag-
bEKTUBHOCTN MHHOBALIMOHHOIO MpoLecca B HAyKOEMKOWN
opraHusaumn. NpeacTtasneHa Moaesnb oueHkn addekTmB-
HOCTM MHHOBALMOHHOrO npouecca. Mogenb BkawyaeT
B3aMIMOCBSiI3aHHbIE 1 B3aUMOOOYCNOB/EHHbIE YETLIPE MOA-
CUCTEMbI: FEHEPALMN HOBbIX 3HAHWI; FfEHEPaLN TBOPHYECKMNX
peLleHnii, OCHOBaHHbIX HA HOBbIX 3HAHUSIX; peanm3aumm HOB-
LIECTB; UHCTUTYLManM3auum HoBoBBeaeHUS. [oka3aHo, 4To
NOACUCTEMA UHCTUTYLMANM3aunmn B 3HAYNTENbHON CTENEHN
onpeaenseTcs yposHeEM CPOPMNPOBAHHOCTM MHHOBALWIOH-
HOI KyNbTYpPbl KakK OTAeSIbHbIX CyObEKTOB MHHOBALMOHHOMO
npoLecca, Tak U KONIEKTUBA OPraHM3auunm B LEIOM.

KniouyeBble cnoBa: NHHOBALMOHHLI NPOLECC, HAYKO-
emMKasi opraHmaaumsi, Moaeflb MHHOBALMOHHOIO Npouecca,
MHHOBAUVOHHAS KyNbTypa.

HAYAT MNPUEM 3A5IBOK HA YHACTVE B MHOMOCTOPOHHEM KOHKYPCE
B PAMKAX EBPOIEACKOM IMPOMPAMMbI EBPOTPAHCENO

@Dony comelicTBUS HaurHaeT cOOp 3asBOK HA yyacThe B KOHKypce «MeKIyHapo/Hble IPOrpaMMbl», KOTOPbIil HAIIPABJIEH
Ha MO/I/IePKKY POCCUNMCKUX OpPraHu3aliuii, yyacTBYIONUIUX B BBIIIOJHEHUN HHHOBAIMOHHBIX IIPOEKTOB B paMKax /IByCTOPOHHUX U
MHOTOCTOPOHHHUX MEKAYHAPOIHBIX IIPOrPaMM COTPYIHUYECTBA, TIOATBEPKAEHHBIX MoanucanHbiMu (DOHIOM COTJIAIIEHUSIMU 1

MeMOpaHAyMaMHu.

KoHKypc OpUeHTHPOBAH Ha MOAEPKKY IIPEAIPUATUAN, BHITIOIHSIIOIUX EPCIIEKTUBHbIE PA3Pa0OTKK U UMEIOLINX 3aPyOesKHBIX
[APTHEPOB, 32 CYET B3AUMOJIEIICTBUSI B KOTOPHIMU BO3MOKHO HOBBICUTD KOHKYPEHTOCHOCOOHOCTD CBOEI IIPOLYKIMK K KOMMEpI[Ha-
JIN30BATh Pe3yJIbTaThl HAYYHO-TEXHIMYECKON JeATEebHOCTH 3a CYET [TOJIyYeHUs I0CTYIIA K TIePe/IOBbIM TEXHOJIOTHAM U 9KCIIEPTH3E,
a TakykKe BO3MOXKHOCTH BBIBECTH CBOIO (@ TaksKe COBMECTHO Pa3paboTaHHYIO) TIPOYKIIUIO Ha 3apyOesKHbIE PHIHKU.

I'paHThI IPEAOCTABIISIIOTCS MAJIBIM MHHOBAI[MOHHBIM TIPEAIPUATUSAM B pasMepe He Gosiee 15 muH py0. nipu ycaosuu codu-
HAHCUPOBAHUSI U3 COOCTBEHHDIX U (UJIM) IIPUBJIEYEHHBIX CPEJICTB TPETHUX JIUIL B pazMepe He Meree 50% ot cymmbl rpanta. Cpok

BoimosHennst HUWOKP — 18 unu 24 mecsiia.

B koHKypce MOTyT IpUHUMATD yyacThe opuarndeckue juia, coorBerctyionue 209-M3 ot 24.07.2007 r., moaBiive 3asiBKU ¢
[PUIIOKEHUEM HeOOXOIMMBbIX JIOKYMEHTOB B aBTOMaTU3UPOBaHHOU cucrteme cucreme Mouza online.fasie.ru. Ilepeuenn kpurepues

U TIOPSIJIOK OlleHKU IpezicTaBienbl B [ooxenun o mporpamme.

3assku npunnmaiorcs ¢ 18:00 (Mck) 1 gekabps g0 12:00 (mck) 9 bespais 2016 1. Cpok paccMOTPEHUS HE MOKET IIPEBBIILIATH
130 kaseHaapHBIX IHEH ¢ MOMEHTA OKOHYaHMS CPOKA IPHEMa 3as1BOK.
IMopats 3asBKy MoxkHO uepes cuctemy AC «Doua-M» no angpecy http://online.fasie.ru. KonrakrHoe jmifo 1o kokypcy: Jles-

yerko Ousbra Teopruesna, levchenko@fasie.ru.

ITo matepuamam http://www.fasie.ru.

124




