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Abstract. The purpose of the present work is to present the
manifestation of innovative obsolescence in mechanical
engineering and the unequivocalness of the indicators -
service life, reliability, physical wear, innovative and
programmed obsolescence. The innovation life cycle and
when innovation obsolescence occurs are presented. It has
been proven that innovation obsolescence is a regularity
that manifests as a consequence of the occurring change in
the technical levels of innovations with the same technical
purpose. The development is based on the thesis that
between innovation development and innovation
obsolescence there are certain interrelationships and
interdependencies that essentially characterize the process
of innovation obsolescence itself. In subsequent
publications, an analysis of the dependencies and factors
influencing the innovation process in the industry will be
presented, regarding: constructive solutions, materials,
processing processes, costs, demand and supply, price and
obsolescence of solutions.
Keywords: alternative solutions, innovative obsolescence,
questionnaire.

I. INTRODUCTION

The achieved technical level of world progress is
determined by the global measures of technical progress
currently expressed through certain categories of
measures, one of which is social productivity [1, 4, 16,
17]. There is a certain interrelationship and dependence
between it and the technical level. This dependence is
expressed in degrees of technical level, accounting for
differences with a share of productivity increase. The
technical level can also be taken as the reached
innovation level at the moment of development of
technical progress. These indicators are closely related
and dependent on each other, because they are defined by
the globalization of innovation development at a given
time, the latter being the result of the achieved technical
productivity, such as the level of scientific developments,
or new designs and technologies. The physical essence of
this process is expressed in a shortening of the periods of

creation of new technical solutions, modern designs and
technologies and an increase in productivity in absolute
and relative terms of each new period. It follows from
this that the innovative obsolescence of the technique
occurs in shorter and shorter periods of time. These are
economic and technical regularities which, with
globalization and innovative development, mark
accelerated steps for each subsequent period, creating
increasingly high social productivity. Therefore, future
industrial activities will be of higher technical levels,
higher productivity, faster innovation obsolescence and
global intensification of processes and activities.

II. MATERIALS AND METHODS

Unambiguity of indicators — Service live, reliabity,
physical wear, innovative and programmed obsolescence

The efficiency of industrial production, and in
particular that of industrial companies, largely depends
on the service life of the equipment. But replacing old,
innovation-obsolete equipment with new is not always
effective, because it is related to a number of indicators
such as the volume of production, fund allocation, growth
of deductions, etc. [5, 6]. Factors related not so much to
the period of operation of the equipment play a role here,
but above all the profit that will be obtained from its
overall use. High rates of technical progress require rapid
innovation obsolescence of equipment, but this does not
mean that it must be completely replaced with new ones.
The successful solution of such tasks requires taking into
account the influence or impact of a number of factors
forming the requirements for the efficiency of both
production and the capacity capabilities of enterprises [7,
8, 9]. Many of the authors dealing with these problems
are of the opinion that a balance should be sought
between the physical wear and tear and the innovative
and planned obsolescence of the technique. So far,
physical wear and tear often exceeds two to three times
the innovative obsolescence of the technique. This is
especially characteristic of universal machines or
machines with flexible capabilities. The change in the
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unit cost of production depending on the operating
period.

The main feature that characterizes innovations in
general is their life cycle [10]. A distinction should be
made between the life cycle of a product and the life
cycle of an innovation. We can have several innovative
solutions in one product. The product life cycle is a
concept that expresses the change in sales and profit from
the moment of idea generation to its market realization
[11, 12]. However, they have a lot in common and
overlap. For example, when some of the innovative
solutions embedded in the product become obsolete,
there is a drop in sales, as a result of losing part of the
competitiveness. The graph of the innovation life cycle is
given in Figures 1. and 2.
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Fig. 1. Innovation life cycle

(t — time; Ta, Ta - investments made in an innovation cycle, including
idea, research, design and production for 1 and 1' innovation; Tv, Tv' -
innovation cycle, including development and moral obsolescence for 1
and 2 innovation; M , tm - impending moral obsolescence for the 1st
innovation)Magnetization as a function of applied field.
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Fig. 2. Life cycle of the innovative product

(t - time; Ta - life cycle of products, including: research, design and
production; Tr - market cycle; 1- change of funds, where investments
are made during periods Ta, and in the period Tr are returned with profit
(project and real); 2 - change in profit; M, M' - occurring moral
obsolescence in time tm; P, P' points of decrease in
profit.Magnetization as a function of applied field.

III. RESULTS AND DISCUSSION

In this case, development, implementation and growth
times are short, with sales growth peaking soon and
maximum revenue being realized more quickly. The
maturity period should last longer and the decline of the
curve should be very smooth.

TABLE 1
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Criteria Stages of the innovation
product life cycle
1 2 Introduction
Developmen
t, design,
production
Competition Absent Insignificant
Users Innovators
Product One model One model
assortment
Sales It depends on the
conditions
Profit Small
Strategy New product
attraction
Stages of the innovation product life
Criteria cycle
3 Growth 4 Maturity 5
Decline
Competition Small Strong Insignif
icant
Users Mass market | Mass market | Conser
vatives
Product The number is Full Decrea
assortment growing assortment ses
Sales 1t's growing It's growing | Decrea
ses
Profit Growing It's growing | Decrea
ses
Strategy Sales It maintains | Abbrevi
development distinctive ation,
advantages | revitaliz
ation,
termina
tion

Figure 3 shows the shape of the ideal life cycle of a
new product.

The determination of the optimal operational period
of the equipment appears as a necessary, but insufficient
condition for the formation of the possibilities of the
industrial company. This is explained by the fact that for
different types of machines, their operating time almost
always exceeds the optimal one, because material wear is
slower than innovative wear [2, 13].
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Fig. 3. Form of an ideal life cycle of a new product

(1, 1' - product life cycle; t - time; tl - time for development,
introduction and growth (M); t2 - complete exhaustion of resources (N);
P - sales in BGN)
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The search for the best solutions for determining the
production possibilities creates conditions that also lead
to the search for different forms of optimization of this
process. The parameters and indicators that characterize
the state of production facilities and determine their
capacity can be divided into two types [14, 15]:

1. Economic parameters expressed in economic
indicators (operating costs, the share of equipment
costs per unit of production, cost per unit of
production, total costs, depreciation costs, etc.)

[31;

2. Technical parameters expressed in technical
indicators (service life, reliability, repairability,
coefficient of wuseful action, technological
capabilities, etc.).

IV. CONCLUSIONS

= The lack of proper technical and economic
justification of the developed technologies can lead to
the implementation in production of inefficient and
competitive variants of manufactured products.

= Innovation obsolescence is a regularity that manifests
itself as a consequence of the occurring change in the
technical levels of innovations with the same
technical purpose. Between innovation development
and innovation obsolescence there are certain
interrelationships  and  interdependencies  that
essentially characterize the process of innovation
obsolescence itself.

= The manifestation of innovation obsolescence is
expressed with an impact on engineering structures,
processes and industrial products.

= Innovation obsolescence negatively affects the rapid
innovation development and efficiency of industrial
products.

= Effective forms of solutions to eliminate negative
consequences of rapid innovation obsolescence of
products and processes are used by many industrial
companies in our country and around the world.

= An effective alternative form of innovation
obsolescence is the so-called '"programmed
obsolescence". It is increasingly being imposed as an
approach for quick and effective removal of the
consequences of innovation obsolescence and creates
conditions for higher competitiveness.

= In world practice and in our country, many of the
forms of programmed obsolescence have taken hold,
as one of the means of increasing the competitiveness
and efficiency of the production of industrial
products.

= Innovative obsolescence is essentially a regularity,
and programmed obsolescence is a human-regulated
alternative activity aimed at eliminating the harmful
effects of innovative obsolescence.
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