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WAYS TO INCREASE INSTRUMENT MAKING ENTERPRISES
COMPETITIVENESS

HJIAXHW NIIBUIIEHHA KOHKYPEHTOCITPOMOXKOCTI IIAITPUEMCTB
INPHJIAJOBY AYBAHHA

The general problems of the competitiveness of high-tech enterprises (in particular,
instrument-making enterprises) which exist at the country level and can be solved by means of
active implementation of the development strategy at the national level are analysed. The main
problem areas that hinder the construction of a strong field of instrument-making are: unstable
economic situation, poor political and economic situation, non-compliance with the constitutional
principle of rule of law, high level of corruption, unfair distribution of tax burden, emigration of
highly skilled personnel (or brain drain problem) unfavourable investment climate, currency
instability, other restrictions. Using the M. Porter's Diamond of national benefits, we have found
the group of factors for conducting research, in particular: human resources, natural resources,
financial resources, technology, infrastructure. Accordingly, to each factor there was formulated
a number of problematic issues that require an urgent solution for increasing the competitiveness
of instrument-making enterprises. A general list of problematic issues that hinder the business of
high-tech enterprises in Ukraine is presented. Problem-related issues at the level of human
resources are: low living standards and wages, corruption at all levels, low-quality of medical
care, high unemployment, political instability and the availability of alternatives in the field of
employment in foreign corporations with relatively higher salary. Problems of natural resources
are the unfavourable military-political situation, the use of natural resources in violation of rules
and norms, as well as the provisions of the current environmental legislation, the sharp increase
in tariffs for heat and electricity, the purchasement of key resources at unreasonably high tariffs
for comparisons of possible alternatives. Problems at the level of financial resources: lack of own
financing at enterprises, relatively large bank interest rates, unfavourable investment climate in
Ukraine. Problems related to the scientific potential are the lack of financing of scientific activity,
the emigration of highly skilled personnel from Ukraine. At the enterprise level, key issues are:
complicated business, unjustifiably high taxes, withdrawal of funds offshore zones, government
corruption, government pressure, low level of economic freedom, currency instability, lack of
support of domestic producers from Ukrainian consumers and government customers, political
and economic instability, weak property rights protection systems. The study provides ways to
solve problems through action at the country level and at enterprise level.

Keywords: problems of enterprises of instrument making, increase of competitiveness of
high-tech enterprises, ways of solving problems of co-ability.

IIpoananizosano 3aeanvHi npoodsemMu KOHKYPEHMOCHPOMONCHOCH GUCOKOMEXHOLO2IUHUX
nionpuemcma (30Kpema, niOnpueEMcms npuiadoOy0y8ants), wjo ICHyOmMs Ha pieHi KpaiHu ma
BUPIWYIOMbCSL 34 OONOMO2010  AKMUBHO20 — GNPOBAOJICEHHs  cmpame2ii  po36umKy  Ha
HayionanbHoMy pieHi. OCHOGHUMU NPOOIEMHUMU ACNEKMAMU, WO 3A8aAAHCAIOMb N0OYO08i CUTLHOL
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2any3i npuiadody0yeanHs, €: HeCMAaOiIbHA eKOHOMIYHA CUumyayis, He3a008i1bHA NONIMUKO-
EeKOHOMIUHA 0OCMAHOBKA, HeOOMPUMAHHA KOHCMUMYYIIHO20 NPUHYUNY BePXOBEHCMEa Npasd,
BUCOKULL pigeHb KOpYNYii, Hecnpaseoiusull po3noodii NOOAMKOB020 HABAHMANCEHHS, emicpayii
8UCOKOKBANIIKOBanux — kaodpie  (abo  npobnema  «BIOMOKY — Mi3Ki8»),  HeCHpUsMIUBUL
IHGeCMUYIIHULL KIMam, 8AlOMHA HECMAOLIbHICMb, THUT 00MedNCeHHS. 3 BUKOPUCTAHHAM DOMOY
Hayionanvux nepesaz M. Ilopmepa 3natideHo zpynu ¢axmopie 0ns npoeedenHs 00CNiONHCEHHS,
30Kpema:  JMHOCbKI  pecypcu, HNpupooHi — pecypcu,  (IHAHCOBI  pecypcu,  MeXHON02I,
iHhpacmpykmypa. Bionogiono, 00 kodcHo20 pakmopy cghopmyib08ano psio npodIeMHUX NUMAHb,
wo nompebyroms HA2ANLHO20 GUPIUEHHS OJi NIOBUUEHHS PIBHA KOHKYPEHMOCNPOMONCHOCMI
npunado6yoienux nionpuemcms. Ilpobremuumu nUMAHHAMU HA PIBHI JHOOCLKUX pecypcis €:
HU3bKULL PIBEHb JCUMms ma 3apoOimuux niam, KOpynyisi Ha 6CIX PIiBHAX, HU3bKOSKICHe MeOuyHe
00C1y208y8aHHs, BUCOKULL piéeHb 0e3podimms, NONMUYHA HeCmaOiIbHICMb, HASGHICMb
arbmepHamusu 'y 6ueiiaoi pobomu )y IHO3eMHUX KOPNOpAayisx 3 NOPIGHAHO GUUWUM DIGHeM
3apobimuoi naamu. Ilpobremamu NPUpoOOHUX pecypcié € HeCHpUsmIU8d BiluCbKO8O-NONIMUYHA
cumyayis, BUKOPUCMAHHA NPUPOOHUX pPecypCié 3 NOPYWEHHAM Npasuil i HOpM, d MAKONC
HOLOHCEHb YUHHO20 NPUPOOOOXOPOHHO20 3AKOHOOA8CMEA, Pi3Ke Ni08UueH s mapugie Ha menio-
ma enekmpoenepeilo, 3aKynieis Ki408UX pecypcié 3a HepayioHANbHO BUCOKUMU mapugamu
HOPIBHAHO MOJNCIUBUX albmepHamus ymos. Ilpobremamu Ha pieui ¢hinancosux pecypcig:
8I0CYmMHICMb  81ACHO20 (DIHAHCYBAHHA HA NIONPUEMCMBAX, NOPIGHAHO 6elUKi OAHKIBCHKI
gi0comKu, Hecnpuamausull iHeecmuyiunul kiimam 6 Ykpaiui. I[Ipobremamu, wo nos’szawi 3
HAYKOBUM NOMEHYIaiom, € HeOOCMAamHe QIHAHCYBAHHA HAYKOBOI OIsANbHOCMI, emizpayis
sucoxkokeanighixosanux xaopie 3 Yxpainu. Ha pieni nionpuemcms xnovosumu npoobiemamu €.
VCKIAOHeHe 6edeHHsi DI3Hecy, HeBUNnpasoaHo 6UCOKI NOOAMKU, BUBCOEHHs KOWMIE 6 OQuiopHi
30HU, KOPYMNOBAHICMb 0EPHCABHUX OP2AHI8, MUCK 3 OOKY 0epHCaABHUX Op2aHis, HU3bKULL DiGeHb
EeKOHOMIUHOI Cc80000U, BANIOMHA HECMAOIIbHICMb, GIOCYMHICMb  NIOMPUMKU  GIMYUSHAHO2O
BUPOOHUKA 3 OOKYy VKPAIHCLKUX CHOMNCUBAYIE [ O0epHCABHUX 3AMOBHUKIG, NOLIMUYHA mda
EeKOHOMIYHA HecmabilbHicmb, CcladbKka cucmemu 3axucmy npas elacHocmi. Y medcax
00CNIONHCEHHS HAOAHO WIIAXU BUPIUEHHS NPOOAEeM 3a OONOMO2010 Oill Ha PIGHI KpaiHu ma HA PieHi
nIONPUEMCMS.

KurouoBi cioBa: npuianoOyayBaHHS, KOHKYPEHTOCIIPOMOXKHICTh BHUCOKOTEXHOJOTTYHUX
MiAIPUEMCTB.

Introduction. The company competitiveness is a key indicator that determines
the opportunities for achieving and maintaining certain competitive positions in the
international and global markets. The field of instrument making is one of the most
promising in the economy of our state, because it involves the complex process
from the use of raw materials to high-precision production. That is why in this work
the international competitiveness is investigated on the example of the
aforementioned branch of economy. In the presence of significant potential for
development, the vast amount of industrial enterprises of Ukraine is incapable of
competing with other domestic ones, and especially with foreign producers.
Therefore, within the framework of this work it is proposed to investigate the
competitiveness problems of domestic instrument making and possible ways to
overcome them.



Problems of international competitiveness of enterprises were investigated by
I. 1. Beleckaya [1], T. Hryn'ko [2], V. B. Nyemtsov, L. E. Dovgan’ [3],
I. O. Piddubnyy, A. I. Piddubna [4], M. Porter [5], S. M. Synytsya L. V. Hryniv,
O. M. Krupa [6], R. A. Fathutdinov [7] and other specialists. Problems and
development of machine building (instrument making) have been investigated in the
works of the following specialists: I. H. Mirens'kyy [8], K. V. Korol' [9],
N. P. Karachyna [10], V. O. Zanora [11], O. M. Chupyr [12], I. Ye. Aleksandrova
[13], Kh. M. Bespalyuk [14], K.V. Bezverkhyy [15]. In the works of scientists there
Is a detailed analysis of the problems hindering the development of instrument-
making in Ukraine and, accordingly, the ways of their solution are omitted.

Setting objectives. The aim of the study is identification of the main problems
that hinder the development of instrument-making enterprises and increase the
competitive position, as well as provide ways to solve them.

Methodology. Economic analysis and factor analysis are used to identify the
main problems of the enterprises in the field of instrument making and identify
ways to overcome them. The method of generalization was used to formulate
conclusions and recommendations.

Research results. According to a research carried out by the author on the
basis of Porter Diamond [16], it’s possible to identify the following problems in the
field of instrument making.

Block A. Problems at the country level that hinder the development of
instrument-making:

1. The unstable economic situation (for example, the fluctuation of the GDP
per capita over the past 10 years was rather sharp (Figure): peak periods occurred in
2008 (USD 3.9 thousand) and in 2013 ( 4 thousand USD - the maximum), and the
recession - in 2009 (2,5 thousand USD) and 2015 (2,1 thousand USD - the
minimum), which in percentage terms means that in 2008-2009 a sharp drop in per
capita GDP fell by 65%, then it was a gradual increase from 2009 to 2013 in
aggregate by 58% and a fall in the indicator from 2013 to 2015 by 53%).
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Figure - Fluctuations of GDP in Ukraine over 10 years [17]

2. Poor political and economic situation (the index of state weakness in
Ukraine reaches 74 out of 120 and ranks 90th out of 178 analyzed countries in 2017
[18]).

3. Incompatibility with the constitutional principle of the rule of law, which is
enshrined in Art. 8 of Constitution of Ukraine. This principle characterizes the rule
of law in terms of its formal sources supremacy - Constitution and laws in the
system of normative legal acts of state authorities and local self-government [19]. In
fact, this principle is violated since the violation of the restrictions on concurrency
and conciliation, ending with the absence of convictions for criminals. These facts
significantly impair business and investment climate.

4. High level of corruption (according to the level of perception of corruption,
Ukraine ranks 131 out of 176 countries analyzed in 2016, which corresponds to the
availability of this problem at all levels of the economy and politics [20]).

5. Unfair distribution of tax burden. On average, the tax burden paid by the
average non-tax entity (legal entity) is approximately 53% of the profit (including
the overall average tax burden on wages - 41.5% (22% of the ECU, 18% of the
CPA and 1.5% of the military salary). At the same time, a private entrepreneur
gives a relatively small share of income as a tax (the first and second groups set a
clear amount of tax per month (10% of the minimum subsistence minimum for the
first group and 20% of minimum wage for the second one) but the size of the
income tax and the third set of 5% of revenue. On January 1, 2017 the 2nd and 3rd
groups FOP have to pay a single social contribution of more than 704 hryvnas per
month, even if temporarily entrepreneurs have no income [21]). It should be noted
that this trend is more widespread in the IT field: specialists working for foreign
companies, pay relatively small deductions to the budget. At the same time, they do



not create jobs (or they create an order of magnitude lower than in industrial
enterprises), while producers of high-tech "physical” products carry a full tax
burden.

6. The problem of "brain drain", which leads to a reduction in the number of
highly skilled professionals, focused on production and increase of the labor cost,
because of the uneven income distribution (IT professionals receive wages that are
equal to or higher than the payment of the work of top managers and directors of
companies) for a Ukrainian company is a significant cost to attract programmers
who can develop new software or product, which is an important factor in
maintaining competitive positions of high-tech enterprises (including instrument-
making).

7. Unstable investment climate (fluctuations in volumes of total capital
investments from 2010 amounted to UAH 180 billion in 2010 to UAH 359 bhillion
in 2016, taking into account the decline from 2013 and growth from 2015, which
was caused by adverse economic and political situation) [22].

8. Currency instability and currency restrictions that impair the export and
import capabilities of enterprises.

9. Other problems of the national economy that may directly or indirectly
influence the development of instrumentation.

In order to stabilize and develop high-tech industries, which includes
instrument making, Ukraine's "Strategy for the Development of High-Tech
Industries by 2025", approved by the Cabinet of Ministers of Ukraine, is being
implemented. It includes such factors of high-tech industries development as
economic regime, development of education, development of innovations, and
development of ICT infrastructure [23].

For complex consideration of the competitiveness problem, it’s necessary to
refer to the factor components of the instrument-making field in Ukraine. It is a
quantum analysis of instrument-making below using the Romanian National
Advantages [16].

Factorial conditions can be divided into the following subgroups according to
M. Porter's classification: human resources, natural resources, financial resources,
technology, infrastructure.

1. Human resources are a decisive factor for instrument-making enterprises,
since the industry is a science-intensive and labour-intensive industry. Without
qualified workers, the creation of high-tech products will be complicated.

For the analysis of this factor, it is proposed to apply the presentation in the
form of problems and ways to solve them, as follows.

Problems:

1) low standard of living, resulting in emigration in search of better living
conditions;



2) low wages (UAH 7,377 per month as of October 2017 in Ukraine and UAH
11,454 in Kyiv [24]), which is 50% lower than the minimum average wage in the
EU (Albania has 419 EUR per month [25]);

3) corruption is an illegal method, which provides an opportunity to increase
earnings in the absence of sufficient wages (domestic corruption of civil servants
with low paid work);

4) low-quality medical care;

5) high unemployment (10,0% according to official data, about 30% -
according to informal ones) [16];

6) political instability, a threat to the lives and well-being of citizens;

7) availability of an alternative in the form of work in foreign corporations
with a relatively higher salary.

The following solutions are offered:

a) active measures aimed at increasing employment (state benefits in the form
of benefits for enterprises that create new jobs);

b) improving the quality of medical care (including reducing the level of
corruption in the field of medicine). An important step is also to increase staff
salaries and technical re-equipment of workplaces;

C) an active anti-corruption program aimed, first of all, at the top of the
government (raising wages and monitoring compliance with anti-corruption
legislation);

d) assistance to the state to increase the welfare of citizens.

Important indicators of competitiveness for this group are indicators of
migration, quality of life, safety of life, employment.

The use of opportunities and benefits is also an important step for improving
competitiveness. This group is characterized by a high level of education, and a
strong staffing potential, consequently. When stimulating the economic activity of
enterprises in need of highly skilled personnel, the possibility of applying their
skills to specialists will increase, and the payment of their work will be fixed at an
adequate level. This will reduce emigration and become a lever that will help to
shape a positive attitude of citizens towards their country and increase the ability of
enterprises to find highly skilled workers.

2. Natural resources are a specific kind of resources that are actually
independent of politics, economics, etc. Having a fixed amount of natural resources,
the rational and purposeful use of natural resources is the primary task of economic
entities. At the same time, the situation with regard to access to natural resources,
their logistics, contractual relations with regard to import of raw materials can be
solved at the state level for strategically important resources, as well as at the
enterprise level, with regard to specific types of resources. Products of the
metallurgical complex (including non-ferrous metals, which are components of



electronic circuits), as well as construction materials, which produce light,
chemical, woodworking industry, are necessary for the devices manufacture.

In view of the above, there are the following problems of natural resources
that can be solved in Ukraine:

1) unfavourable military-political situation, which complicates (in some cases
it is impossible) to supply raw materials from the regions that are now occupied;

2) inappropriate use and misuse of natural resources;

3) the use of natural resources in violation of the rules and norms, as well as
the provisions of the current environmental legislation;

4) a sharp increase in tariffs for heat and electricity (393% in 2017 relative to
2016 [26]);

5) procurement of key resources for irrationally high tariffs of relatively
possible alternative conditions.

Ways of solving problems:

a) promotion of the targeted use of natural resources through conducting
qualitative inspections of methods of use and the state of resources;

b) replacement of resources supplies from the Russian Federation to
contractual relations with other countries on the most favourable terms (today the
customs value of imported gas to Ukraine is 6392.63 UAH or 239.53 USD per 1
thousand m3, while the cost of gas for enterprises is comparatively with the same
period in 2016 increased by 17% (taken into account the latest data for June 2016
and June 2017) [27; 28; 29]).

3. Financial resources. Ways of attracting financial resources are divided into
own financing, attracted funds (investments) and borrowed (through the bank or
otherwise).

Accordingly, the problems of financial resources are:

1) lack of own financing at enterprises;

2) relatively large bank interest (in the EU countries, on average, 2-10%, in
Ukraine on average 20% and above [30]).

3) unfavourable investment climate in Ukraine;

In particular, for investors (local and foreign, there are additional problems
[30]:

1) instability (economic, political, financial, social);

2) high risks of investments non-return;

3) unpredictability of the economic and political situation;

4) high indebtedness to international organizations;

5) vulnerability of investors;

6) low development of the system of protection of rights own

7) non-compliance with the current legislation by entrepreneurs;

8) the need for reform of the taxation system.



In order to solve problems, it is necessary to introduce a comprehensive
program to improve the investment climate and solve business problems.

Ways to solve the above problems can be:

a) attraction of funds (including from abroad) through NEFCO, 1Q-Energy,
ESCO programs, etc., and participation of Ukrainian enterprises in these programs
using foreign partnership (within the programs there are high financial guarantees
(make up 50-100% of the total amount of the contract), which are too large for most
domestic enterprises, and a foreign investor partner could eliminate this problem);

b) granting financial incentives to investors and returning technological parks;

¢) providing bank loans for high-tech enterprises on preferential terms.

4. Scientific potential. The state of science has a significant impact on its
socio-economic development. According to national statistics, in Ukraine there are
5.1 researchers per 1,000 people of economically active population. It is inferior to
the EU countries (6.0 for the first 15 EU countries). At the same time, the number of
scientific staff in Ukraine, unlike the vast majority of European countries, is
decreasing. According to the data of 2017, the number of scientific staff was 98
thousand people, which is 20% less than in 2016 [16].

Problematic issues remain:

1) insufficient financing of scientific activity, which leads to its reduction and
decrease in the number of studies (expenditures on basic research in 2016 fell by
10% [22]);

2) emigration of highly skilled personnel from Ukraine as a result of
unfavourable political situation and low wages.

The ways to solve these problems are:

a) the introduction of state programs for the development of science and
increase of research expenditures (in particular, the amount of research expenditures
increased by 5% relative to the previous year in the area of applied scientific
research and scientific and technological (experimental) development, and reached
11.53 billion USD for 2016 [16]);

b) approval of development costs within the enterprise, introduction of a
system of incentives for workers implementing scientific developments, know-how,
utility models, etc. (these incentives are regulated by the current legislation, but
workers and employers often do not know about their existence).

Separately, we can highlight a number of problems faced by entrepreneurs
(involved in the field of instrument making and accompanying industries and
potential investors in high-tech areas of the economy):

For entrepreneurs (domestic and foreign, doing business in Ukraine or
having partners in it, the main problems are:

1) problematic business due to instability of the economy and uncertainty in
the legislation;



2) unjustified high taxes and a large number of them, which complicates the
procedure for their payment. In Ukraine, average taxes account for 55% [17] of
commercial profits. Despite the fact that taxes in Ukraine are in average lower than
average European, it is necessary to take into account the amount of profit.
European companies, having received sufficiently high profits and after deductions,
usually have far more financial advantages than similar Ukrainian ones. After
taxation of funds remaining at the disposal of domestic enterprises, it is often not
sufficient for the development and achievement of equal competitive opportunities
with foreign enterprises;

3) funds withdrawal in offshore zones;

4) corruption of state bodies, tender committees;

5) pressure from public authorities (for example, unplanned inspections, tax
inspections, etc.);

6) low level of economic freedom;

7) currency instability;

8) the lack of support of domestic producers by Ukrainian consumers and
government customers (for example, the supply of "Hyundai" trains, which do not
correspond to the qualities of the Ukrainian tracks and are more expensive, instead
of the trains of the Kryukiv carriage plant);

9) political and economic instability;

10) the absence of international treaties with certain countries, which increases
the taxation and complicates trade;

11) weak system of property rights protection, including intellectual.

Problems can be solved by following:

a) reduce taxation to 30% of profits with increased control over tax payments
and make it unprofitable to withdraw money from the country;

b) provide state support to agriculture, metallurgy and innovative enterprises
(creation of an innovation commission for control and reduction of taxes);

C) give to entrepreneurship more economic freedom;

d) eliminate corruption;

e) use positive aspects of the Ukrainian economy and rational use of resources,
in particular labour (relatively cheap skilled labour), infrastructure, and intellectual
potential;

d) establishing partnerships with other states.

Conclusions. The scientific novelty is the improvement of the methodological
approach using the Diamond of M. Porter's national advantages in the context of
identifying problems of high-tech industries and ways of their solution.

The theoretical one is that the study indicated ways to increase the
competitiveness of Ukraine through factor analysis of the Porter Diamond, the
problems of instrument making in Ukraine were identified. For ease of analysis,



several narrow groups of factors are considered: human resources, natural
resources, financial resources, technologies, infrastructure.

The solution of the problems (practical value) for each group of factors
provides an opportunity to increase the competitiveness of the instrument making
industry in Ukraine and other high-tech industries, improve the investment climate
and the state of entrepreneurial activity. What is more, the above steps provide an
impetus for improving the socio-economic situation, which will mean an increase in
international competitiveness.

Further scientific developments in the given direction may be the formation of
an alternative strategy for the development of high-tech industries, expansion of the
scope of research (for example, conducting a similar analysis for the most
promising industries, etc.).

The results of the study can be used to supplement the programs of economic
development of Ukraine, enterprises, institutions, organizations to improve the
competitive position in the local and international markets.
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