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Structuring of high-tech products by priority as a
precondition for the innovative development of
engineering enterprises

Abstract. The article is devoted to structuring of high-tech machine building products by priority as a precondition for their innova-
tion development. We have identified high-tech machine building products produced by domestic enterprises of mechanical
engineering. Clustering of products is reflected in terms of exports to different countries except the Russian Federation, whose mar-
ket is instable in the current context. We have formed different clusters to define how engineering enterprises will act in the context
of focusing on foreign and domestic markets. They are: «High-tech products of active exports», «High-tech export products with
increasing sales in the domestic market», «High-tech products with a low level of exports and increasing sales in the domestic
market». The results of the study will allow engineering enterprises to better allocate the resources in production and replace
products with high-tech items according to their types of activities.
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BoapuHosa K. O.

KaHAnAAaT eKOHOMIYHMX HayK, AOLIEHT,

HauioHanbHMN TexHiYHWIA yHiBepeuTeT YKpaiHn «KUiBCbKUA NOMITEXHIYHWIA IHCTUTYT», KuiB, YkpaiHa

CTpyKTypu3auiAa NpiopuTeTHOCTIi BUCOKOTEXHONONYHUX NPOAYKTIB AK Nepeaymosa

iHHOBaUiHOro PoO3BUTKY NiANPUEMCTB MaWUHOGYAyBaHHA

AHoTauifa. CTaTTioO NPUCBAYEHO CTPYKTYPYBAHHIO 3a NPIOPUTETHICTIO BUCOKOTEXHOMONYHUX NPOAYKTIB NiANPUEMCTB MalLNHO-
6yAyBaHHA AK NepeaymMoBU iX iIHHOBALIHOrO PO3BUTKY. BUABNEHO BUCOKOTEXHOMOrIYHI NPOAYKTM NiANPUEMCTB MaLLMHOOY ay-
BaHHA, AKi BUPOONAIOTLCA BITYASHAHUMM NiANPUEMCTBAMU MalMHOOY AyBaHHA. 3A4iNCHEHO KnacTepu3aaLitio NpoayKTiB 3a o6cA-
roM eKCrnopTy A0 Pi3HMX KpaiH 3a BUHATKOM Pociricbkoi deaepalii, pMHOK AKOI 3a HAABHUX YMOB € HecTabinbHUM. CdopmoBaHo
Knactepu AfA BU3HAYEHHA MOBEAIHKW MiANpUEMCTB MalUMHOOYAYyBaHHA B KOHTEKCT opieHTauii Ha 30BHILLHIN Ta BHYTPILLHINA
PUHKK: «BNCOKOTEXHONOrIYHI MPOAYKTU aKTUBHOIO eKCNopTy», «BUCOKOTEXHOMOriYHI NPOAYKTM EKCNOopTYy 3 akTuBauielo 36yTy
Ha BHYTPILUHLOMY PUHKY», «BNCOKOTEXHOMOrYHI NPOAYKTY HA3LKOrO eKCMOoPTY 3 PO3LUMPEHHAM 30y Ty Ha BHYTPILLIHLOMY PUHKY».
PesynbTaTty gocnigyeHHA 4O3BONATL NiANPUEMCTBaM MalMHOOYAyBaHHA 30PIEHTYBATUCh Y PO3MOAINEHHI pecypcis, AKi 3any-
YalTbCA Y BUPOOHMLTBO Ta 3aMilLeHHi NpoayKLii BUCOKOTEXHOMOTIYHOI, BPaxoBYO4YM BN, BNACHOI AiAMbHOCTI.

Knto4oBi crnoBa: BUCOKOTEXHOSOMYHI NPOAYKTH; eKCMOopT; KnacTepu3alifd BUCOKOTEXHOMOrYHUX NPOAYyKTiB; nianpuemcTea
MalmHoby ayBaHHA.

BoapuHoBa E. A.

KaHanaaT SKOHOMUYECKUX HayK, OOLEHT,

HauvoHasnbHbIN TEXHUYECKUIA YHUBEPCUTET YKpanHbl «KNeBCKMUIN NONUTEXHUYECKUIA NHCTUTYT», Knes, YkpaunHa
CTpyKTypu3auuA NPUOPUTETHOCTU BbICOKOTEXHOJIOMMYHbIX NMPOAYKTOB KakK npeanocblyika

MHHOBALMOHHOIO pPa3BUTUA NPeaANnpPUATUNA MALUIMHOCTPOEHUA

AHHOTauuA. CTaTbio NMOCBALLEHO CTPYKTYPUPOBAHMIO MO MPUOPUTETHOCTU BbICOKOTEXHOMOMMYHbIX MPOAYKTOB MPeanpuATUi
MaLUMHOCTPOEHNA KaK NPeanochifikM X MHHOBALMOHHOIO pasBuTUA. BbiABNEHO BbICOKOTEXHOMOMMYHbIE NPOAYKTbI Npeanpus-
TUI MaLLIMHOCTPOEHNA, KOTOPbIE NPOU3BOAATCA OTEYECTBEHHbIMU NPEeAnpUATUAMM MawMHOCTPoeHMA. OCyLLecTBNEHO KnacTe-
py3aumio NPoAyKTOB MO 06bEMY 3KCMOpPTa B pas3fnnyHble CTPaHbl 3a UCKNoYeHnem Poccuiickon denepaumm, pblHOK KOTOPOK B
CYLLECTBYIOLUMX YCNOBMAX ABNAETCA HecTabunbHbIM. CchopMMpOBaHO KracTepbl AfA onpeneneHus noBeaeHA nNpeanpuaTui
MaLIMHOCTPOEHUA B KOHTEKCTE OPUEHTALMM Ha BHELLHWUIA U BHYTPEHHUI PbIHKK: «BbICOKOTEXHOMOMMYHBLIE NMPOAYKTHI aKTUBHOIO
3KCnopTa», «BbICOKOTEXHONOMMYHbIE NPOAYKTLI 3KCMOPTAa C akTMBaumeln cobiTa Ha BHYTPEHHEM pPbIHKE», «BbICOKOTEXHOMOrnY-
Hble MPOAYKTbI HU3KOro 3KCrnopTa ¢ paclumpeHmem cobiTa Ha BHYyTPEHHEM pbiHKe». Pe3ynbTaThbl uccnenoBaHnA No3BONAT Npea-
NPUATUAM MaLIMHOCTPOEHUA COPUEHTUPOBATLCA B pacrnpeneneHun pecypcoB Ha MPOM3BOACTBO M 3aMeLLeHVe MPOAyKUMN Ha
BbICOKOTEXHOOMMYHYIO, Yy4UTbIBAA COOCTBEHHbLIN BUA AEATENbHOCTH.

KnioyeBble cnoBa: BbICOKOTEXHONOMMYHbIE MPOAYKTbI; 3KCMOPT; KracTepusauma BbICOKOTEXHOMOMYHBLIX NPOAYKTOB; npea-
NPUATMA MaLMHOCTPOEHMA.

1. Introduction

The high-tech production of engineering enterprises is the
basis for innovation development of both the enterprises and
the real sector of the national economy on the whole. The iden-
tification of high-tech produce / products which can be priori-
tized according to each activity determined by CEA (Clas-
sification of Economic Activities) for engineering enterprises is
of particular importance in the context of European integration
process ensuring the transformation of part of such output to
the final integrated product.

2. Brief Literature Review

A number of domestic and foreign scholars, such as
E. Viardot (2004), L. I. Fedulova (2009), O. B. Salikhova (2010),
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V. V. Dykan (2013); M. O. Kyzym, A. D. Oliynyk, . Y. Matyushen-
ko, V. Y. Khaustova, S. A.Omarov, Yu. M. Moiseyenko, |. Y. Buntov
(2014) [1-7], have dedicated their works to the issues related to
the promotion and realization of high-tech products.

More specially, L. Fedulova defines the high-tech sector as
a complex systematic scientific and reproducing structure,
which according to its role in the economic development and
supply of resources is much more important and consistent
than it is interpreted in scientific works and covered in the nor-
mative legal acts of Ukraine [1, 47]. E. Viardot views a high-tech
product as a product created by using advanced technologies,
which: 1) requires advanced technologies; 2) is often repla-
ceable and subject to constant renewal; 3) is characterized by
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innovativeness in the market; 4) requires significant invest-
ments in research and development; 5) is developed for spe-
cialized markets [2, 6].

Scientists, such as M. O. Kyzym, A. D. Oliynyk, I. Y. Matyu-
shenko, V. Y. Khaustova, S. A. Omarov, Y. M. Moiseyenko,
I. Y. Buntov, have analyzed the structure of exports and imports
of the Ukrainian machinery in the European Union and the
Customs Union, as well as in other countries and proved that
import potential and competitiveness of domestic products are
the most urgent issues of the Ukrainian engineering [3, 59].

The research conducted by Y. Demkiv is dedicated to con-
siderations related to the main approaches to classification of
engineering products as high-tech products and to evaluation of
the share of high-tech products to the total volume of sales
regarding domestic engineering [4, 172]. As V. V. Dikan notes,
the material base of Ukraine’s economy should become a pillar
of a highly developed mechanical engineering, the core of
which would form high-tech industries providing automation,
computerization and intellectualization of production processes
and fundamentally new organization of production, which
means that structural economic imbalances towards industries
whose products are classified as high-tech and those which
have high adaptability should be redressed [5]. High-tech pro-
duction in Ukraine should be based on three main factors:
cooperation between the state and business; domestic con-
sumption growth due to the implementation of large-scale
national projects, and external consumption growth due to the
improvement of the competitiveness of domestic high-tech
sector industry [6]. A Research regarding exports of high-tech
products in the context of their value as indicators of implemen-
tation of innovation policies was conducted by O. Salikhova, who
notes that the efficiency indicators of innovative activity and the
achieved level of technological capacity of an industry, public
and private cost deficiency with regard to innovation develop-
ment are determined by the scale of production and exports of
high-tech products in the country [7, 14].

L. Fedulova emphasizes the need of structuring high-tech
products by priority: 1) identification of priority markets for high-
tech products and services; 2) a group of priorities that would
ensure the development of high-tech industries to promote the
modernization of technological base of in-
dustry in the new scientific basis, increasing
scientific, innovative and production poten-
tial; 3) a group of priorities which include
technologies, most of them focused on sol-
ving social problems and supporting dome-
stic manufacturers of mass demand [1, 48].
However, despite the significant role of
scientists considering the study point, clus-
tering of high-tech products for machine
building concerning the selection of produc-
tion and replacement of products according
to the given types of activity requires further
research.

3.The purpose of the article is to struc-
ture high-tech products in machine building
by priority as a precondition for their innova-
tion development.

4. Results

Taking into account the present eco-
nomic problems and military actions in
Ukraine, it will be efficient to orient engi-
neering enterprises on markets of different
countries, which will reduce the risk of such
a situation when a significant amount of re-
venue is lost by rejecting of the existing
consumer sector. It is necessary to define the production of
high-tech engineering companies which other countries, apart
from Russia, may be interested in. A need to increase sales of
high-tech products to substitute imports in the domestic market
is becoming more obvious.

The research has been carried out applying statistical indi-
cators of high-tech products export in the context of 2010-2014
dynamics [8] based at the classifiers [9; 10] corresponding to
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CEA, namely: 1) production of computers, electronic and opti-
cal products (CEA 26); 2) manufacturing of electrical equip-
ment (CEA 27); 3) production of machinery and equipment,
other groups (CEA 28); 4) manufacturing of vehicles and other
transport equipment (CEA 30). The level of exports of high-tech
products according to CEA 29 «production of motor vehicles,
trailers and semi-trailers» is too low, thus it is not taken into
account.

To work out a mathematical model we used a model rele-
vant to a dynamic model of conflict game in the market econo-
my conditions and situations according to which the participants
of the game (enterprises with different or the same types of pro-
duction) may unite their efforts to counter a larger opponent to
get the most profit for the least costs. To identify the link
between the studied traits, we applied the determination coeffi-
cient equal to 52.95%. The level of exposure to other unac-
counted factors is 47.05%. The correlation (empirical) ratio is
0.7276, which indicates that the type of high-tech export pro-
duct has a significant impact on profits from exports. The
excess value calculated by Fisher criterion (769.27>2.99) con-
firms a link between the material kind of high-tech equipment
and the level of income from exports. The above statement has
enabled a more detailed study by using cluster analysis.

Under the provisions of the game theory fundamental theo-
rem, we have defined the following strategies: 1) the first strate-
gy — the least profit from the exports of high-technology eqmp-
ment by the ordinary values of indicators lies within

2) the second strategy — the average earnings from the expons
of high-technology equipment by the ordinary values of indica-
tors lies within ; 3) the third strategy — the biggest
profit from the export of high-technology equipment by the ordi-
nary values of indicators lies within .The lowest
income sample included 75 objects (46% of the market), the
average income sample included 61 objects (37% of the mar-
ket), the biggest income sample included 27 objects (17% of the
market), which confirms the major market laws of distribution of
profits from exports.

As a result of the conducted cluster analysis of high-tech
machine building products, we have identified the following
three clusters (Figure 1):

Fig. 1: Clusters of high-tech export products for foreign market,

excluding the Russian Federation
Source: Compiled by the author

Cluster 1. «<High-tech products of active exports». High-tech
products of engineering enterprises that have the biggest re-
venue from their sales on the foreign market are grouped in this
cluster. In our view, it is advisable to actively increase produc-
tion of such products because other foreign market enterprises
are interested in them (as it has already been mentioned, the
research does not cover exports to the Russian Federation).
This will allow the domestic machine-building sector to expand



the range of products and generate the interest of foreign
investors towards both the available production and the deve-
lopment of production with the purpose of receiving profit. The
profit gained can be accumulated for further innovation deve-
lopment and intensification of production of other high-tech
engineering products. According to the results of modelling, the
range of such products consists of finished products their parts
and accessories (Figure 2).

It is worth noting that finished products account for 70% of
the range, which once again confirms a need for a full closed-
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cycle production. It should be noted that the national machinery
for active exports has in its structure the products belonging to
the group «other» (the products that do not belong to the main
types, which foreign customers are primarily interested in).
Cluster 2. «High-tech export products with increasing sales
in the domestic market». The cluster contains high-tech pro-
ducts with the average yield (62 positions). The interest of fo-
reign customers towards the line of items in this cluster is lower
if compared to the products mentioned in the previous cluster. It
is advisable to expand the domestic market and the markets of

Fig. 2: High-tech products for machine building cluster 1 «High-tech products of active exports» in descending order of importance
Source: Compiled by the Author based on classifiers [9; 10]
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the CIS countries (except Russia), as well as the markets of
Asia and Latin America. The range of finished products is 62%,
other types of products account for 23%, parts and accessories
comprise 15%.

The Top-5 high-tech products are: high frequency tubes,
except grid control tubes: klystron (manufacture of electrical
equipment); airplanes and other aircraft with gross total empty
weight over 2000 kg but not exceeding 15,000 kg (manufacture
of vehicles and other transport equipment); ceramic capacitors
with multiple layers of dielectric (manufacture of electrical
equipment); other milling machines with numerical control (pro-
duction of machinery and equipment); parts and accessories for
aerometres, swimming hydrometers and similar instruments,
thermometers, pyrometers, barometers, hygrometers and psy-
chrometers, with or without recording devices, combined or not
combined with each other (production of computers, electronic
and optical products).

The lowest income according to the average value (from
minimum to higher) corresponds to products such as the parts
of turbojet or turboprop engines (manufacturing of machinery
and equipment); electrocardiographs (manufacturing of com-
puters, electronic and optical products); thermometers, pyro-
meters, not combined with other instruments: liquid, direct read
(manufacturing of computers, electronic and optical products);
parts and accessories of oscilloscope, spectrum analyzers and
other instruments and apparatus for measuring or checking
electrical, measuring and detecting alpha, beta, gamma, x-ray,
cosmic or other ionizing radiations (manufacturing of compu-
ters, electronic and optical products); others constant capaci-
tance capacitors, tantalum capacitors (manufacturing of com-
puters, electronic and optical products).

Cluster 3. «High-tech products with a low level of exports
and increasing sales in the domestic market». This cluster
includes products that have a low level of profitability in the fo-
reign market, which determines the need to expand their sales
in the domestic market. The range of products includes 75 posi-
tions, 61% of which are finished products, of which 71% corre-
sponds to the activity «Manufacturing of computer, electronic
and optical products», 9% — «Manufacturing of electrical equip-
ment»; 13% — «Manufacturing of machinery and equipment»;
7% - «Manufacturing of vehicles and other transport equip-
ment», The following five products have the lowest demand in
the foreign market: transmitters, which include receivers (ma-
nufacturing of electrical equipment); other electrical machines
and apparatus that perform certain functions (production of
electrical equipment); transmitters (manufacturing of electrical
equipment); other apparatus for cable communication systems
for carrier frequency or digital wired communication systems
(manufacturing of computers, electronic and optical products);
telephones for wire line combined with the cordless handset
(manufacturing of computers, electronic and optical products).

5. Conclusions

Based on the research, we have identified high-tech
machine building products by priority as a precondition for their
innovation development. We have identified high-tech machine
building products produced by domestic enterprises of mecha-
nical engineering. Clustering of products is reflected in terms of
exports to different countries except the Russian Federation,
whose market is instable in the current context. We have formed
three clusters to define how engineering enterprises will act in
the context of focusing on foreign and domestic markets. They
are «High-tech products of active exports», «High-tech export
products with increasing sales in the domestic market» and
«High-tech products with a low level of exports and increasing
sales in the domestic market».

The conducted research will allow companies to allocate
engineering resources for production and replace products to
high-tech to personal activity: manufacture of computer, elec-
tronic and optical products (CEA 26); manufacture of electrical
equipment (CEA 27); manufacture of machinery and equip-
ment, other groups (CEA 28); manufacture of vehicles other
transport equipment (CEA 30).

Further studies can be used to identify high-tech products,
which may be subject to import substitution, and to form a
mechanism of realization of organizational and economic mea-
sures relevant to machine building to expand production of such
products.
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