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Abstract—The expediency of innovation activization l.  PROBLEM STATEMENT

stimulation at industrial enterprises for the purpose of
ensuring their competitiveness was proved. The methodological
approach to determining the strategy efficiency of the
innovation economic mechanism development (IEMD), which
is based on the analysis of the main components and cover all
the aspects of an enterprise’s innovation development, was
suggested. The approach involves comparison of the effects
with the standard minimum, maximum value of the required
indices, the ratio of the innovation activity integrated indices
according to the established limits, which allows comparing the
value of the required index and will ensure the expected effect,
intensification of all activity lines and definition of the
innovation main directions. In the course of the study, the limit
values of fluctuations in the enterprise’s innovation indices,
innovation efficiency, availability of innovations at the
enterprise and rate of their use were established. Accordingly,
the degree of their development was found and the most
optimum development strategy was selected.

Keywords—strategy, limits of fluctuations, indices, efficiency,
innovation activity, intensity, development.

Modern market environment is characterized by
aggravation of the competition level and causes industrial
enterprises to lose the niches and market segments
conquered. It is the crisis conditions of development that
stimulate industrial enterprises to search for alternative
options for enhancing their development. This situation
concerns the activities of engineering enterprises, which, on
the one hand, are under impact of environmental factors
and, on the other hand, have a positive effect on the socio-
economic state both of the region and state as a whole. The
activities of engineering enterprises are of particular
importance due to the fact that they provide goods
manufactured not only for the population needs but also for
functioning of many other enterprises. Under these
conditions, introduction of innovations is of significance for
the country's economy development and improvement of
engineering enterprises’ functioning. It is attraction of
innovations and improvement of innovations that constitute
the main way to establish enterprises’ activities, increase
their competitiveness level, implement development
strategies and fully meet the needs of participants of this
process. However, the process of enterprises’ innovation
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development is insufficient due to a low level of innovation
activity (1A), slow adaptation to variability of environmental
factors, unavailability of an effective economic mechanism
for innovation activity, unsystematic management decision-
making, absence of measures for innovation implementation
and introduction of innovation products.

Il.  ANALYSIS OF RECENT RESEARCH AND PUBLICATIONS

Currently, it is strategies of innovation development or
innovation strategies that constitute a premise for economic
growth both of industrial enterprises and the state as a
whole. They contribute to increasing living standards,
improving welfare, technical development, national security,
gaining advantages over competitors.

That is the reason for many scholars to research the
issues of formation of the innovation development strategy
or innovation strategy of enterprises’ activities economic
growth, namely: Adamenko M. V. [15], Hrynov A. V. [1;
2], Hruba H. 1. [3], Hrudzevych Y. A. [4], Homeniuk M. O.
[9,], Davidov M. B. [5], Datsii O. I. [6], Dashkovska I. B.
[7], Yefremov O. S. [8], Zhavoronkova H. V. [9],
Zhmudenko V. 0. [9], Zarichna O. I. [10], Zakharkin O. O.
[11], Zakharchenko V. 1. [12], Zbarzhevetska L. D. [13],
Zborovska, O. M. [14], Usyk M. K. [14], Ishchenko Yu. D.
[15], Kabanov A. |I. [16], Kazachkov 1. O. [17],
KorsikovaN. M. [12], Maistrenko N. V. [18],
Merkulov M. M. [12], Monich O. V. [20], Nehriienko O. S.
[19], Nekrasova L. A. [20], Ponomarenko L. A. [21],
Palamarchuk V. A. [21], Ryabovolyk T. F. [13], Serdiuk B.
M. [18], Stupak I. O. [7].

However, the issues of  determining the
strategyefficiency of the innovation economic mechanism
development(IEMD) at engineering enterprises still remain
unresolved.

I1l.  THE AIM OF THE ARTICLE

The aim of the article is to work out a methodological
approach to determining the strategy efficiency of the

economic  mechanism  development for innovation
implementation at engineering enterprises.
IV. RESULTS
Based on the stated above, we developed a

methodological approach to determining the strategy
efficiency of IEMD. We made this approach as the second
component of the scientific and methodological approach to
shaping the strategy of IEMD at industrial enterprises. It
should be noted that the developed methodological approach
to determining the strategy efficiency of IEMD is based on
the analysis of the main components that cover all aspects of
innovation development of the enterprise, i.e. assessment of
innovation activity, level of innovation activity efficiency,
availability of innovations to the enterprise and the rate of
their use. The approach is implemented based on
comparison of the effects with the standard minimum,
maximum values of the required indices, ratio of the IA
integrated indices, determination of the general level of
innovation development according to the established limits,
which allows selecting a more effective strategy out of the
number of the existing strategy types, provided that the
values of the required index are compared, which will

ensure the expected effect, increase in all activities,
determination of the IA main directions.

The suggested methodological approach is based on the
analysis of the main components of the enterprise’s
innovation activity by calculating the characteristic indices
for each component, further comparing the results, finding
the integrated index and comparing it with the established
limits, which provides for finding the required index,
determining its maximum and minimum values and
selecting a strategy of IEMD [22]. The advantage of this
approach is selection of the most efficient strategy of IEMD,
which corresponds to the established opportunities for
industrial enterprises’ development, possibility to improve
the efficiency of the strategy development in the future,
consideration of other enterprises’ experiences in shaping
the strategy. At the same time, the introduction of the
methodological approach at engineering enterprises
provides, based on the formation of strategy of IEMD,
further introduction of the economic mechanism,
establishment of the process of 1A activation, increase in the
level of innovation development, determination of
innovation orientation of all activity areas [23].

The suggested methodological approach to determining
the strategy efficiency of IEMD was built by implementing
a complex sequence of stages. Among the main stages of
this approach development there are the following:
collection, analysis, processing of information on the level
of innovation development of all activity areas of the
enterprise; analysis of the results of financial and economic
activity; determination of the analysis components; selection
of coefficients for each component of the analysis which
will determine the integrated index; calculation of the
integrated index; establishment of limits for the calculated
integrated indices and determination of their optimum level;
testing of the obtained results at mechanical engineering
enterprises; determination of the maximum values of the
required indices and strategy selection of IEMD. Let us
analyse the process of methodological approach
development at each stage in detail.

At the first stage, collection, analysis and processing of
information on the level of innovation development of all
activity areas of the enterprise is arranged. That is, the data
is collected on the level of innovation activity, innovation
efficiency, availability of investment resources and an
economic mechanism for 1A development, interest of the
company's management in improving the performance,
smooth flow of innovation in production, marketing and
other areas. According to the results of the collected data,
the analysis is conducted and indices characterizing the level
of innovation development are calculated, then the
conclusion is made. At the second stage, a detailed analysis
of the results of financial and economic activity is carried
out, that is, financial stability, business activity, solvency,
profitability of the enterprise and its ability to develop IA in
the future are assessed.

At the third stage, based on the results of a
comprehensive analysis of the enterprise, the components of
the analysis are determined in order to make an overall
assessment of the innovation development of all activity
aspects. Among the main components of the analysis, the
following ones were determined: level of innovation



activity; innovation efficiency; availability of innovations to
the enterprise and rate of their use. These components are
used to compare the results and determine the level of
innovation at the enterprise in general. At the fourth stage,
the coefficients for calculation of each component of the
analysis are selected, which allows conducting a more
accurate analysis of the selected components. In addition,
the value of the required integrated index depends on the
availability of information, correctness of the calculation of
the suggested group of indices.

The level of innovation activity is the main indicator that
characterizes the enterprise’s investment environment,
degree of availability of investment resources to the
enterprise and efficiency of their use, sufficiency of
financial resources, sources of resources, effectiveness of
information support, share of investment resources directed
to 1A development, feasibility of investment in the
enterprise. It should be noted that the calculation of the level
of innovation activity is carried out in accordance with the
suggested group of indices (Figure 1). According to the
calculation results of the given group of indices the
integrated index of the level of the enterprise’s innovation
activity within the research period specified is determined.

The efficiency of innovation activity provides for
determination of the enterprise's ability to produce
innovation products and is characterized by the analysis of
the rate of innovation products manufacturing,
determination of the product manufacture feasibility, need to
direct funds to innovation development, effectiveness of
marketing for sale of a certain product type, size of profits
from 1A results and receipts from sales of innovation
products, amount of expenses on IA. It is possible to assess
the level of state support for innovation activities of
enterprises in the given group, the main indices being
presented in Figure 1.

Innovation activity
level

Innovation activity efficiency

Self-financing ratio
Information exchange
level in 1A
Index of information
availabilityand
scientific information
dissemination
Index of the information
availability
level in the company
Efficiency of the
company’s capital
investment
in innovation
Rate of investment in
innovation
Return on investment in
the enterprise

Volume of innovation products
manufactured
Labour productivity of personnel
involved in ID
Increment in labour productivity
Profitability of operations
Profitability of innovation products
Profitability of innovation activity
Share of profits from innovation
Product innovation ratio
Cost savings from introduction of
modern technology
Ratio of highly qualified and
skilled
workers involved in scientific
work
Index of Marketing Department
performance efficiency

Innovations availability level and rate
of their use at the enterprise

¥

Coefficient of technology progressiveness
Coefficient of knowledge intensity of production
Capacity utilization factor in 1A
Auvailability of computing technology
for innovation development
Technology innovation index
The ratio of own and attracted innovation technologies
Index of equipment availability
Investment rate in the production process
Indicator of innovation in marketing
Smooth production flow

Fig. 1. Calculation of innovation activity indices at the industrial
enterprise

Note: developed by the authors
Availability of innovations and rate of their use is an
important  criterion of the enterprise’s innovation
development since it allows assessing availability of
advanced equipment, level of updating of the deteriorated
equipment, efficiency of innovation equipment operation,
degree of production structure modernization, expediency of
conducting R&D, developing and introducing technologies.
The analysis of the component indices contributes to
determination of the enterprise’s technological development
level (Figure 1).

We believe that calculation of the above given indices
for each component allows us to more accurately analyse
the level of innovation development, reveal problem areas in
the enterprise’s activities, assess the degree of achievement
of the general development strategy.

At the fifth stage, the calculation of the integrated index
for each component is made, according to formulas 1-3:

|'eia = 3 K,+K, +..+K))/n
; 1 2 |) (1)

where 1" Jevel of enterprise’s innovation activity;



Ki — value of the i-index for the selected calculation
period;

m — selected period of indices calculation (year);
n — number of indices under analysis;
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where 1€ — Jevel of enterprise’s innovation efficiency;

R; — value of the i-index for the selected calculation
period;

m — selected period of indices calculation (year);

n — number of indices under analysis;

_ n ®)
1" = > T, +T, +..+T)/n
i=1

where 1'"&" _ |evel of innovations availability and rate of
their use;

T; — value of the i-index for the selected calculation
period;

m — selected period of indices calculation (year);
n — number of indices under analysis;

When calculating the integrated index, the average value
of the calculated indices for each group of components is
taken into account, which also allows considering the degree
of effect of each index on the required value.

Based on the calculated value of the integrated index, the
limits are set for each of them and their optimum level is
found. The limits for integrated indices will have the form
of formulas 4-6:

01 1'%y0 (4)
011"y ()

—0,175 Iliaru>0 (6)

The value of the integrated index within «0.9-1” is
optimum for the enterprise, which indicates a high level of
innovation development of each component under analysis
and shows that the enterprise has a high level of innovation
capacity.

At the seventh stage, the results are tested at engineering
enterprises, that is, the selected indices are calculated, the
values of integrated indices are determined and their
compliance with the specified limits is established.
According to the results of this stage, it is expedient to
compare the level of efficiency of each analysis component,
to find out the level of the given enterprise’s development.

At the eighth stage, according to the results of the
analysis, the maximum values of the required indices are
determined and limits for optimum values of each
component are established in order to select a strategy of
IEMD (Table 1).

TABLE I. SETTING THE LIMITS FOR FLUCTUATIONS IN INNOVATIVE
DEVELOPMENT INDICES AND SELECTION OF A STRATEGY OF IEMD

[ Levelofgeneral | Limitsof | Strategy type |

innovation indices
development fluctuations

Crisis -)-(01) | -

Pre-crisis (0-0,1) Active production,
technological, marketing,
innovation, investment

Low (0,2-0,3) Active technological, marketing,
innovation, investment

Average (0,4-0,5) Active marketing, innovative,
investment

Above average (0,6) Active technological, investment

Moderate (0,7-0,8) Active innovation, investment

Sustained (0,9-1) Active innovation

Absolutely (1,1-2) Passive innovative

sustained

Note: made by the authors

V. CONCLUSIONS

We established that a high level (absolutely sustained) of
the enterprise’s general innovation development is
characterized by innovation capacity, speed of development,
security of operations and profitability of activities. Based
on it, it is possible to define a lack of the need for
implementation of an active strategy of IEMD, which
indicates feasibility of a passive strategy use, as the
innovation effect increases. The condition for obtaining the
general pre-crisis level of innovation development is
evidence of the fact that the enterprise’s problems,
slowdown in innovation, deterioration of financial and
economic activity and requires selection of all types of
IEMD strategy to improve the performance results. In turn,
a low level (crisis level) of a business entity’s innovation
development indicates its inability to finance activities,
unprofitability of functioning, bankruptcy, which means a
lack of prospects for activity renewal and non-feasibility of
using the strategies useless in crises overcoming.

The suggested methodological approach to determining
the strategy efficiency of IEMD was tested at engineering
enterprises of Zaporizhzhia region.
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