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Research relevance is conditioned on the need to improve the efficiency of personnel interaction within
innovations aimed at competitive growth of an enterprise.

Research aims to substantiate the need to use the synergetic approach in order to improve the efficiency
of personnel interaction within innovations.

Research methodology. Synergetic approach has been used, where the expected synergetic effect from
the interaction of enterprise subjects within innovations is reached through their capability
of self-organization.

Results. It has been stated, that the efficiency of synergy formation management for innovations at an
enterprise can be reached through self-organization of enterprise subjects in workflow and innovative
processes. In order to reduce the risk of negative synergetic effect, the elements of synergy formation
management for innovations with regard to a mining enterprise have been distinguished, including the
subjects capability of self-organization being an advantage allowing to achieve synergetic effects in all
types of activities. Dependence between the subjects capability of self-organization and their innovative
abilities and opportunities has been shown. A model of synergy formation management for innovations
at an enterprise has been developed.

Results application. An example of synergy formation management for technological innovation
at a drilling site of a mining enterprise has been given.

Key words: enterprise; enterprise subjects; innovation, interaction, synergy, synergetic effect;
self-organization, capability of self-organization; resources, innovative abilities; management model.

Research relevance is conditioned on the fact, that one of the conditions of an
enterprise’s survival in the external environment is its competitiveness; it is achieved
by innovations ensured by the corresponding synergy.

Innovations. Innovation at an enterprise is a special purposeful change in the
spheres of technology, production, organization of manufacture and labour, control
over the relations and connections of enterprise subjects (ES), which contributes to the
development, growth, and efficiency improvement of the manufacture and occupational
safety; it is characterized by the growth of knowledge, possesses the features of novelty,
and manifests itself in significant positive social-economic effects.

Innovation is a means of moving to a brand new level, new condition.

Classification of innovations [1, 2]:

— according to the sphere of application at an enterprise the innovations are
subdivided into technical, technological, social, and institutional;

— according to the range of changes — integrated and local;

—according to the coverage of manufacture — fulfilled at all the stages of manufacture,
at particular production sites, in unit operations.

The implementation of the innovation is connected to the formation of social-
economic systems consisting of a wide range of elements which interact in a complicated
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way to achieve the goal of the innovation. The coordination between the elements of
the system is reflected in the behavior of the system as a whole. Therefore, the
appearance of a synergetic effect is possible as an excess of components collective
interaction results over the amount of their individual actions [3].

Synergy. The word synergy (from the Greek word sinergeia) denotes collaboration,
interaction, participation, and mutual action [4]. Synergy in economics means
performance enhancement as a result of combination, connection, integration, and
fusion of separate parts into a single system by means of so-called emergence and new
properties that the acquired system gets [5, 6].

Synergism (synergy) is a strategic advantage of an enterprise as a social-economic
system, which occurs in case all the enterprise subjects are capable of self-organization.
Self-organization is a process of elements ordering by means of some internal factors,
without any external impact [6, 7].

It is the most general definition of the notion of self-organization which can be
applied to synergy formation management for innovations at an enterprise.
In management, self-organization is considered as a method of coordinated vision of
the components of managerial decisions-making (MD) process providing particular
order within structural (decision tree) and functional (management functions and
manufacturing functions) self-organization [7, 8].

Table 1. The elements of synergy formation management for innovations at a mining enterprise

Ta6auua 1. DnemeHThI ynpas/jeHus ¢opMUPOBaHMEeM CHHEPIUH 118 HHHOBALUM
Ha rOpHOA00bIBAIOIIEM NPeANPUITHH

: Enterprise The object of | The subject of N .
Field subjects (ES) interaction interaction Synergy criteria | Synergetic effect

manufacturing Workshop Local Development | EScapability of | The efficiency
supervisors innovations | and self- growth of
production floor realization of | organizatiorto | equipment
supervisors, resources realize local utilization,
technicians provision innovations production
foremen plans for local revenue and
workers innovations profit

Innovative State Integrated Develgpment | EScapabilityof | The efficiency
proprietors Innovations | and self- growth of an
management realization of | organizatiorto investment
workshop resources realize project,
supervisors provision integrated revenue and
production floor plans for innovations profit, busines:
supervisors, integrated value
technicians innovations
foremen
workers

Synergy in management is to yield some competitive advantages by means of self-

organization of two or more ES making MD. At that, synergetic effect obtained from
their interaction can be either positive or negative. Synergism strategy in management
provides for efficiency enhancement of various fields by means of mutual use of the
resources [8—10].

The significance of synergy in innovation management consists in the fact, that it
allows an enterprise to achieve competitiveness by means of implementing both local and
integrated innovations; increase production capacities and profitability. Local innovations
are directed at the fullest use of manufacturing capacities and expenses reduction;
integrated innovations are aimed at workflow rearrangement, structural transformation,
as well as the modification of manufacturing functions and relations [11].
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It is clear, that ES capability of self-organization reduces the risks of a negative
synergetic effect in economy. This competitive advantage appears in case every manager
of every hierarchical level possesses innovative potential and innovative capacities,
which allow them to cooperate within tough requirements to the quality of MD
connected to the development and implementation of local and integrated innovations
resources provision plans.

The elements of synergy formation management for innovations at an enterprise are
developed with regard to a mining enterprise (table 1).

Innovative abilities and innovative opportunities of ES determine the subjects
capability to self-organization to fulfill both local and integrated innovations. Innovative
abilities are viewed as knowledge and skills allowing the subjects to efficiently develop
and realize the plans of innovations resources provision. Innovative opportunities are
viewed as the conditions for personnel innovative abilities realization, created through
corresponding management resources [11, 12].

The following can be referred to management resources [13, 14]:

—behavioral strategy of the owners directed at the improvement of labour conditions
of workers and management;

— the system of education and advanced training aimed at new knowledge,
experience, and skills;

— corporate culture based on the coordinated values of ES, formal and informal
standards and rules of conduct;

— information system providing ES with full and reliable information;

— systems of incentives and control directed at the growth of interaction efficiency
between ES;

— financial system supplying the enterprise with funds to realize the investment
program;

— innovative environment creating conditions for professional growth and ES
promotion;

— social-domestic infrastructure providing ES with comfort conditions of work and
housing.

ES ability for self-organization in order to implement local and integrated innovations
should be assessed with the indicators reflecting the concordance of viewpoints of the
subjects W and the efficiency of resources utilization.

The indicators of ES ability for self-organization to implement innovations are the
coefficient of ES viewpoints concordance and the coefficient of industrial resources
utilization efficiency.

The coefficient of ES viewpoints concordance [15]:

s, >k -l

_i=1

W = 1
max@§ S,) nk-m)

where S|, — the amount of concurrent factors of efficiency and safety chosen by the Ist
and 2nd subject; §;, S, — the amount of factors chosen by the 1st and 2nd subject;
x,,y;— the amount of grades reflecting the importance of the i-factor as estimated by the
Ist and 2nd subject; n — the total amount of factors chosen by both subjects;
k — maximum assigned value of grades; m — minimum assigned value of grades.

Depending on the value of the concordance coefficient which varies from 0 to 1,
the following levels of viewpoints concordance are distinguished: high — W > 0.7;
normal — W € [0.5;0.7]; low — W€ [0.2;0.5]; very low — W < 0.2.
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The coefficient of industrial resources utilization efficiency [16]:

— yp»tb
H.p 1
yp.3
where V_. — the actual level of resources utilization; ¥Y__ — the reference level of

resources utilization, in the capacity of which the world’s (branch’s or enterprise’s) best
level or the theoretically possible one is accepted.

The results estimation of synergy formation management for innovations at an
enterprise includes the total of methods and procedures allowing to determine the value
of synergetic effects (SE) in manufacturing and innovative activity. It is known, that the
value of SE in the manufacturing activity is limited by the production capacity of an
item of equipment or a workshop; in the innovative activity — by the planned efficiency
of investment projects.

Fig. 1 presents the model of synergy formation management for innovations at an
enterprise [17-21].

Synergy
A SE in IA (the efficiency
growth of an investment
Innovative project, revenue and

profit, business value)

ES capability of selbrganization

in innovative activity II
7 I
/

/

/ // SE in mA (the efficiency
ES capability of selbrganization v grp_wth of equipmc—_znt
in manufacturing activity L [ utilization, production,

— revenue and profit)
. \ L
manufacturing
"
L~
L -
- -
manufacturing Innovative Resources

growth path of the subjects’ (ES) capacity of self-organization (SO) in manufacturing activ
(mA), in innovative activity (1A)

— = . growth path of synergetic effect (SE) in manufacturing activity (mA), in innovative acti
(1A)

Fig. 1. The model of synergy fmation management for innovations at an enterprise
Puc. 1.Mopgens ynpasnenust opMUPOBAaHUEM CUHEPTUH UL MHHOBAMN HA IPEANIPUATHH

Results application. By way of example of applying separate methodological
theses, work practice presents an experience of synergy formation management for
technological innovation at a drilling site of a mining enterprise. Management purpose
is the formation of a synergetic effect measured with the drilling rig capacity index
(table 2, data specified with * have been obtained by A. S. Dovzhenok and A. G. Zhilkin
(Investigation report for 2017. Scientific and methodological maintenance of work
space and dangerous workplace situations dynamics and condition monitoring system
development in AO Razrez Tugnuisky. Chelyabinsk, 2017. 46 p.)).

It can be seen from the table 2 that synergy formation management for technological
innovation is carried out with the help of universal management functions: goal setting,
planning the stages of development and technological innovation realization; organizing
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the complex of special activities creating the conditions for technological innovation
realization; motivating the personnel for conscious and voluntary participation in
innovation; control over the efficiency of synergy formation management based on the
analysis of the economic effect obtained.

Conclusions. For an enterprise, innovation is a means of moving to a brand new
level, new condition. Innovation efficiency is ensured by coordinated interaction
between ES — synergy being a strategic advantage of an enterprise as a social-economic
system. The coordinated interaction between ES occurs in case ES are capable of self-
organization. ES capability of self-organization is a criterion of synergy, the value of
which depends on the innovative potential of the subjects and their innovative
opportunities, which are formed at an enterprise with the help of the corresponding
management resources. Thus, the essence of synergy formation management for
innovations at an enterprise consists in the formation management of ES capability of
self-organization to implement innovations directed at the acquirement of the economic
effect at the enterprise.
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YMPABNEHUE ®OPMUPOBAHWEM CUHEPIAW N1 UHHOBALIMIA
HA NPEANPUATAA

Tlaakuna H. B.!
1 000 «HayuHo-HCCIIeI0BATENBCKUI HHCTHTYT 3Q()EKTHBHOCTH M GE30MACHOCTH TOPHOTO TPOHM3BOJI-
ctBay, Yensounck, Poccust.

Axkmyansnocms padomut 00ycnosiena HeoOXOOUMOCHbIO NOGblUeHUs dPhexmusHocmu 83aumooeli-
CMBUsL NEPCOHANA 8 UHHOBAYUSAX, HANPABLEHHbIX HA NOGblIUEHIUE KOHKYPEHIMOCNHOCOOHOCTU NPEONPUAMUSL.
Lens pabomur. Obocnosanue HeobX0OUMOCMU NPUMEHEHUS! CUHEP2EMUYECK020 N0OX00d 05l NOBLIULEHUS
appexmusnocmu 63aumo0eticmeus. NePCOHANA 8 UHHOBAYUSIX.

Memooonozcun uccneoosanus. Hcnonvsosan cunepeemuieckuti no0xoo, 8 KOMOPOM 0ACUOAeMblil cuHep-
eemuyeckoll appghexm om 3aumooeticmeus Cy6beKmos npeonpusimus 8 UHHOBAYUX OOCMUSAemcs 3d
cyem ux cnocoOOHOCMU K CAMOOP2aAHU3AYUU.

Pesynemamui. Ycmanosneno, umo 3¢hpekmusnocme ynpaenenus Gopmuposanuem cunepeuu O UHHO-
sayuli Ha NPeonpusmMuU Modcem 6vlmb OOCMUSHYMA 3d CYem CamMoopeanu3ayuu cyovekmos npeonpus-
Mus 6 NPOU3E00CMEEHHbIX U UHHOBAYUOHHBIX Npoyeccax. [{iia CHUMCEHUs. PUCKA 603HUKHOBEHUSA OMPUYa-
MeNbHO2O CUHEP2eMUYeCcK020 ddexma gbloenetbl dNeMeHmbl YRpasienus popmuposanuem cunepeuu os
UHHOBAYULL NPUMEHUNENBLHO K 20PHO000bI8aIOWeMy NPeONnPUAMuUIO, 8 Yucie KOmopuix cnocoOHOCmb cy0b-
€KMo K CamMoopeanu3ayuu — Npeumyuecmeo, no3gosioujee 00Cmueams CUHepeemuieckux @gpexmos
60 6cex sudax deamenvHocmu. Ilokazana 3agucumocms cnoCOGHOCMU CYOBLEKMOB K CAMOOP2AHU3AYUU OM
UX UHHOBAYUOHMBIX Ccnocobnocmell u 6ozmodcrHocmell. Paspabomana modens ynpasnenus ¢op-
MUPOBAHUEM CUuHepull OISl UHHOBAYUL HA NPEONPUSMUU.

Ilpumenenue pesynemamos. Iloxazan npumep ynpaenenusi popmuposanuem cunepeuu O mexHoio2u-
yecKoll UHHOBAYUU HA OYPOBOM YHACHKE 20PHOO00bIBAIOWe20 NPEONPUAIMUSL.

Knrwuegvie cnosa: npeonpusmue; cyOvekmvi npeonpusmusl, UHHOBAYUs, 83aumooelicmeue; CUHepaus;
cunepeemuueckuil dghgexm,; camoopeanuzayusi,; cHOCOOHOCMb K CAMOOP2AHUIAYUU, PECYPChL, UHHOBAYU-
OHHble CHOCOOHOCU, UHHOBAYUOHHBIE BO3MONCHOCHIU; MOOENb YRPABIEHUL.
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