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COMPETITIVENESS OF PRODUCTS,
EQUIPMENT AND TECHNOLOGICAL PROCESSES
IN MACHINE-BUILDING

Victor Shabaycovitch

Summary

In the times of crisis, the competitive edge of a desired production acquires a special value. The paper
considers the structure of competitiveness as a unity of quality, expenditure, profit and prices. It
describes a method of forming competitiveness exemplifying, at the same time, an erroneous
interpretation of competitiveness and methods of its “rapid determination”. To analyze and synthesize
an integral level of competitiveness, one may use the SADT-method of detailed step-by-step hierarchy
of the objects under study.
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Konkurencyjnos¢ wyrobéw i proceséw technologicznych w budowie maszyn

Streszczenie

Konkurencyjno$¢ produkcji w okresie kryzysu nabywa znaczenia podstawowego. W pracy rozwazano
strukturg konkurencyjnosci okreslana jakoscia wytworzonego wyrobu, wszystkich rodzajéw kosztéw
oraz zysku. Opisano jedna z metod, umozliwiajaca natychmiastowa oceng konkurencyjnosci proceséw
produkcji. Na podstawie ogdlnej definicji konkurencyjnosci przedstawiono krytyczne uwagi dotyczace
sposobu jej omawiania. Dla poprawy doktadnosci ustalania poziomu konkurencyjnosci za-
proponowano zastosowanie wykreséw SADT, umozliwiajacych wyznaczenie modelu hierarchicznego
czynnikéw majacych wptyw na oceng rozwazanego procesu produkc;ji.

Stowa kluczowe: konkurencyjnos¢, jakos¢, wykresy SADT, wyrdb

1. Introduction

In machine-building, as ultimately in other indietr of the national
economy, production, technological processes andcegsing equipment
constitute a single complex providing competitiveneln the conditions of
crisis, the competitiveness of production acquaespecial significance in the
eyes of both customers-who insist upon the bestymtoquality and acceptable
price and producers in view of low cost productiand the possibility of
creating new workplaces. Simultaneously, a tempgodacrease in profit may
occur. The output of other production will result its non-claiming,

Address: Prof. Victor SHABAYCOVITCH, Lviv PolytechniNational University, 12 St. Ban-
dera, 79013 Lviv, Ukraine, vik_shabajkin@ukr.net



74 V. Shabaycovitch

warehousing, stagnation of production and aggrematof the crisis.
Competitiveness is favourably influenced by crigigs the only index, recipient
of further perfection. As is generally known, cortifdeeness is a property of
objects that is characterized by a degree of regotential satisfaction of a
particular need as compared to analogous objecta aertain market [1].
Competitiveness is an integral value characterittiegattractiveness of products
for the user and their profitability for the pro@uclt is difficult to talk about the
competitiveness of products with a high cost ofdpidion output, but even at
acceptable expenses, yet considerable operatingnditpre or a high cost of
produce, its competitiveness may become doubtfucoAcept of competiti-
veness is a compromise between the customer amdtiacer.

It is known that a competitivenedst( concurreto be rivals) is interpreted
as a strife between the participants of market mament for the most
profitable conditions of production, purchase aalk ®f products and services,
as well as appropriation of maximum profits [1, Bhis means that competition
itself should regulate economy by functions of edliion, adaptation and
controlling. The object of competition is the cusr and producer, its subjects
being enterprises, industries, regions and the evbalintries.

There are statistics [2] that only 10% of the depel technologies and
constructions are put into operation. The othensyiew of their low-level
competitiveness, are rejected. A similar situat®observed with technological
equipment, automatic in particular. Most publicatoon this subject are
concentrated on the establishment of ready-madduption competitiveness,
although the forming of competitiveness in the psscof its production appear
to be of greater importance.

2. Method of determination of competitiveness

The information necessary to determine the levelcompetitiveness
includes the indices of quality, all kinds of coptpfit and the price of sale
(Fig. 1). Depending on whether this is a produgby@ess or a service, major
indices of quality (1) are set. Then, the product{®) and operating (3) costs,
profit (4) and price of sale (5) are calculatede3dé addends are included in the
sum of the data necessary for determining the lefetompetitiveness (6).
Following a reasonable choice of the prototype &7fomparison index to
determine competitiveness is developed. It is athigough the reciprocal
comparison of the indices of quality (8), cost (@hfit and the sale price (10) of
the developed product, process or service (6) thithprototype (7) that one can
obtain (11) partial integral levels of competitiess (12), and through
comparison (13) the integral level of the produtticompetitiveness (14) is
obtainable. The presented factors and the resitte processing are the well-
known points for determining a level of competiness. The exclusion of any
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of the factors does not make it possible to esemaven approximately, the
level of competitiveness, let alone a whole grofifaotors, such as cost, price
etc. The same goes for the absence of a prototypeing, for example,
a product with the complete list of both indicesjality and of costs, profit and
the price of sale, yet no prototype, it is impoksitbo judge about its
competitiveness as the market can offer prototypeycts with both better or
worse data, necessary for a determination sinelsults.
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Fig. 1. Diagram for determining the level of conifpetness

The mechanism of forming the competitiveness ofdpots envisages
revealing and determining the influence of all thetors in the course of their
production, sale and exploitation, relatively condd into seven groups.
Expenses, related to making the production on desigchnological and
production levels, belong to the internal factond)ich corresponds to the
construction - technology — manufacturing — and liqga- chain. It is known
that the very design of the product is the basisitBbcompetitiveness. Never
once has any low-quality and hard-to-make produeenbcompetitive. The
mechanism of forming competitiveness is, at thasegll on the application of the
concept of virtual development, manufacturing arplatation of the product,
i.e. preliminary modelling of these processes onoeputer with obtaining
virtual constructions, technologies, exploitatiomda— on these grounds — an
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advance estimation of competitiveness. Positivelt®and further — already real
— development make it possible to enhance stillenfimth the indices of quality
and the level of competitiveness. The virtual plagrand exploitation require
special and costly programs rare as a complexrso fa

3. Results of “rapid” of determination of competitiveness

The method for advance estimation of quality andnpetitiveness of
products was published in paper [3]. However, thec@ss of competitiveness
management is hampered by its misinterpretationwa as methods of
estimation occasionally occurring in some publmasi Thus, for instance,
papers [4, 5] published in Pola(@D07) and Slovakig2008) propos¢he «rapid
method»of determining the competitiveness of flexible miaaturing systems
(FMS and technological processes on the proposedetiasit whose values
should be put in simple arithmetic formulas of tteformed averages to obtain
the final result of the competitiveness level. Sackolution to the problems is
tempting. What is the point in exploiting the satltate familiar methods
requiring numerous calculations, if the same rasudtrrived at quickly without
the account of concomitant costs, basic indicequility and even in the
absence of the prototype?

The proposed «rapid methodensists in the following. On the strength of a
number of «criteria», having point age estimatiatiin the limits of 1...5 and
the averaged deformed formulas in which it is neagsto put them and the
values obtained, the «complex index of competitam» is determined. The
distortion of the average data follows due to timease of the number of values
in the denominator and the introduction of the fioeits of scales for two
groups of the selected «criteria». The proposenhditas for the estimation of
FMS competitiveness take into account eight «criterianly: flexibility,
autonomy, productivity, reliability, serviceabiljityecological compatibility,
complexity and power consumption (Fig. 2a) whiclmrea be the criteria of
competitiveness in any positive way. At the sameetithe determinations of
these «criteria» and their point age estimatiorsearoneous, although these are
well-known determinations. By flexibility, for exafte, an indirect index, viz.
degree of the use of time during the implementatibmarious tasks is meant,
although it is common knowledge that flexibilitydgossibility for a purposeful
change of technological capacities within the ranfehanging the regulative
parameters, i.e. a possible number of the procegseducts or their
nomenclature. Autonomy is, for an unknown reasefindd as the time during
which the FMScan operate unattended, although it is common keayd that
autonomy is independence, however, not of the maimtce staff. Productivity
is not a correlation of the cost of the ready-mpa®lucts over a certain period
of time to the sum of the allocation costs relaedhe exploitation; neither is
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reliability a correlation of the average time ofugtown to the useful fund of
time [4] etc. Amusing is also the definition of émgical compatibility as
a correlation of the mass of waste to that of daaly-made products, although it
is known that one should take into account notatime@unt of the waste but their
harmfulness for the environment. Almost all of tkeriteria» have the same
illiterate definitions.
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Fig. 2. Diagram for determining the «level of cottifpeness» based on: a) flexibility,
autonomity, productivity etc.; b) degree of autoimmat adjusting lightness etc.

As many as ten «criteria» are advanced for theiegpptchnology [5], viz.:
contemporaneity, automation possibility, simplicdf readjustment, degree of
normalization, operating safety, reliability of fitfoning, extent of integration,
adaptability of the equipment, easiness of seraiwd term of use (Fig. 2b). By
the way, many definitions of the «criteria» areoasroneous, although these are
terms settled down long ago. Criteria such as mibdty, accuracy, labor
output ratio and others are, for an unknown reasussing for the estimation of
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the applied technology. Firstly, many factors dmeiaing competitiveness are
not taken into account in these methods. Spedadisdw that competitiveness is
determined by quality, production and operatingtsoprofits, price when
compared to a prototype. For some reason, impartdiges without which it is,
generally speaking, impossible to judge about cditiveness are not reflected
here. These are, for instance, technical levelyracy, standardness, stability,
material capacity, transportability, maintainapiliefficiency, longevity, safety,
diagnostic ability, controllability, as well as phaction and operating costs,
price, terms of supply, after-sale service etc.allptabsent is the comparison
with the prototype. Secondly, if one substitutes thiven formulas for the
weights of the «criteria», most absurd results v obtained. Thus, for
instance, an FMS variant with a good flexibilityyteanomy, productivity and
reliability is equivalent to that with useless &eria», like these, yet possessing a
high serviceability, ecological compatibility, cohapity and low-energy
consumption. Such a «rapid» result is a proof ef tthtal untenability of the
method. Such a «rapid method» helps only erronessignations of the
competitiveness of products, processes and equipifile@ erroneousness of the
«rapid method» is evident from the comparison gf Eiand 2.

4. Use of the SADT — method for determining of opthum
of competitiveness

To optimize the process of ensuring the level ohpetitiveness at lowered
costs, one can apply the SAD®Bt uctured Analysis and Design Technigue
method of detailed successive hierarchy of the abjender study. On these
hierarchical levels, the analyzed object is exandhin@ greater detalil,
equivalently to the previous level; functions amdcks of realizing the tasks set
are determined. Environmental effect is taken itoount, too. However, the
methods of dismemberment are wholly determinedhleypurpose set, and are
not related to the SADmethod. The application of this method is relatethe
realization of the multivariable process of detenimy the integral level of
competitiveness on the accepted set of the opgratactors with their
optimization.

The SADT-diagram of the entry level (Fig. 3) takes into agdothe basic
data, which are drafts of products, structure efglocess or service, specificity
of application, as well as analogues and the prp&gtmeans of achieving the
purpose set, and the output data. The method resap an employment of the
four basic functions, viz. determination of indices the quality of product,
process or service, concomitant costs, profit Ardprice of sale. On the basis of
the input data, taking into account the influendeeaternal environment,
fundamental indices of quality are determined. $iameously, these indices are
determined on the basis of operating requiremernts due account of the
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analogical ones in the prototype, which are suppdsebe more optimaNext
step isa calculation of production, extra-production anmkrating concomitant
costs, followed by determining the income and thieepof sale. By the well-
known formulas [6] necessary data are calculatedcamparison is made with
the analogous ones in the prototype, which provadbasis for determining the
integral level of the object's competitiveness. tife level appears to be
somewhat loweyet can be made higher, the product, process or geavee sent
to revision or are, reversely, rejected.
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Fig. 3. SADT- diagram of the initial stage for determining teel of competitiveness (I LC)

5. Conclusions

The universally accepted method for determining thevel of
competitiveness envisages an obligatory taking atdoount of the indices of
quality, development costs, introduction and exptan, technological prime-
cost of the products made on its application in ganson with the prototype.
Managing the competitiveness of products, techrnetogand equipment
particularly in the conditions of crisis except fmarketing and application of
the mechanism of directed forming envisages a esurgtion in conducting
designer, technological and production operatiomeed at improving the
quality indexes with a reduction of production sodue to the optimization of
all links of the production chain, co-operation amecialization. The same goes
for the reduction of operating costs. Acceptabitifythe price of products in the
time of crisis must be provided due to marketingnagement and diminishing
of the profit expected. Nonproductive costs camdakiced by reorganizing the
infrastructure, deliveries, advertising etc., edpy. eliminating unplanned
expenses in the form of bribery, recoiling etc. @alesignificance is attached to
legal enterprise, tax-reduction, profit regulatidegal assistance, inflation,
sponsorship etc.
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In this connection one can profit from the expeceenf the huge China and
small Switzerland successfully reorganizing produnst, diminishing
concomitant costs, reducing release prices, comdpatiorruption, creating
favourable conditions for production and business.
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