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Abstract. The paper discusses biotech economy issues and challenges for Ukrainian
producers. Some of the most critical problems in Ukraine (within the biotechnology sector) are
identified, as well as possible ways to solve them.

The modern challenges facing the Ukrainian economy are both old and new: industrial
development does not offer an easy choice. From now on, the introduction of new technologies
(especially biotechnological ones) is a natural part of the overall strategy for overcoming the
current global economic-ecological crisis, which could be caused by the discrepancy between
the traditional technologies of the third and fourth technological order and economic-ecological
conditions in general. Biotechnology, as the content center of the sixth technological order,
resolves most of the existing ecological and economic contradictions by accelerating the
evolution of nature in accordance with the development of society's needs.

In the article, the proposed method of measuring changes in the production of high-tech
manufacturers (market sectors), in particular, the mentioned trigonometric function, can
become the main indicator of innovativeness both in theoretical and applied research, and in
real entrepreneurial activity.

Thus, the authors set a task in this study to analyze the management of the development
of modern high technologies on the example of manufacturers of biotechnological products on
the market of Ukraine.

In the article, the authors considered a new method of evaluating the effectiveness of the
innovative activity of producers (enterprises, clusters, economic sectors) to determine its value
for use by real producers of the biotechnological sector and considered the conditions for
applying this method.

In this context, some of the most critical problems in Ukrainian economy (within biotech)
were defined, some probable solutions were suggested.

Keywords: biotechnology; innovations; innovative development; biotechnological
product.

YnpaB1iHHA 6i0T€eXHOJIOTiYHUM BUPOGHUIITBOM B KPU30BUX YMOBaXxX B YKpaiHi
AHoTania. B crarTi posrigjanTbCcs Npo6JeMH €eKOHOMIKM Ta BUKJIWKHU 1A

6i0TexHOJIOTIYHMX OpraHisanii B YkpaiHi. BusHaueHo geski Hal6isbll KpUTUYHI TPO6JIeMHU B
YKpaiHi (B Mexax 6i0TeXHOJIOTiYHOT'0 CEKTOPY), a TAKOXK MOXKJ/IUBI LIJISAXU 1X BUpPillleHHS.
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CyyacHi BUKJIMKH, SIKi IOCTAOTh Nepes, yKPaiHCbKOI0 eKOHOMIKOI, € IK CTApUMHU, TaK i
HOBUMMU: IPOMHUCJIOBHUM PO3BUTOK He MPOIOHYE JIerkoro Bubopy. BiaTenep BnpoBaJKkeHHS
HOBHUX TEeXHOJIOTiK (0CO6JIMBO 6i0TEXHOJOTIYHUX) NPUPOJHUM YHHOM BXOAHWUTH y 3arajbHy
CTpaTerilo Mo 0JIaHHS Cy4acHOI IJ106a/IbHOI EKOHOMIKO-eKO0JIOTiYHOI KpU3H, IKa MorJia OyTH
COpUYMHEHA HEBiAMNOBIAHICTIO MiX TPaAULLiMHUMH TEXHOJIOTIIMU TPETHOTO i YETBEPTOro
TEXHOJIOTIYHOI0 YKJIaZy Ta EKOHOMIYHO-eKOJIOTIYHMMU YMOBAMH B L[isiIoMy. bioTexHoJ10rid, K
3MIiCTOBUH LJEHTP UIOCTOTr0 TEXHOJIOTIYHOrO YKJIaZy, BUPILIY€E GibLIIiCTh HAsIBHUX €KOJIOTO-
€KOHOMIYHHUX Cyllepe4HOCTed LJISAXOM INPUCKOPEHHS €BOJIKLII NMPUPOAU BiAIMOBIAHO 10
PO3BUTKY NOTPeb CyCHiJbCTBA.

B crarTi 3anponoHOBaHUM  MeTOJ ~ BUMipIOBaHHS  3MiHM  BHUPOOHMITBA
BUCOKOTEXHOJIOTIYHUX BUPOOHUKIB (CEKTOPIB PUHKY), 30KpeMa 3rafilaHa TPUTOHOMeTpPUYHA
byHKLiS, MOXe CTaTH OCHOBHUM IOKAa3HUKOM IHHOBAL[iMHOCTI SIK y TeOpeTUYHHUX Ta
NPUKJIAJHUX AOCTIIKEeHHSAX, TaK | B peaJbHiU NiIPUEMHULbKIN AiJIbHOCTI.

TakuM 4YMHOM aBTOpPHY IOCTABUWJIM 3aBJaHHA Yy LbOMY [OCJiJKeHHi NpoaHa/i3yBaTH
yOopaBJiHHS pPO3BHTKOM Cy4aCHMX BMCOKHMX TEXHOJIOTIH Ha TMpUK/IaJi BUPOOHUKIB
6i0TexHO/I0TiYHOI MPOAYKILil HA pUHKY YKpalHU.

Y cTaTTi aBTOpU pO3rJISIHYJIM HOBUM CMNOCi6 OIiHKM e(peKTHUBHOCTI iHHOBalLilHOI
JiSIJIBHOCTI BUPOOHUKIB (MiAMPUEMCTB, KJIACTepiB, rajy3ed eKOHOMIKH) AJs1 BU3HAYeHH ii
LiHHOCTI /i 3acCTOCYBaHHSI peajlbHUMU BUPOOHUKAMU OiOTEXHOJIOTIYHOrO CEKTOpYy Ta
PO3IJ/IAHYJIM YMOBH 3aCTOCYBAaHHS JAHOI'0 METOAY.

Y 1bOMy KOHTEKCTI BU3HA4Y€HO JlesIKi HalOi/blI KpUTHUYHI Ipo6JieMH B YKpaiHi (B Mexax
6i0TEeXHOJIOTIYHOTO CEKTOPY), @ TAK0XK MOMJIMBI ULJISIXU iX BUPiLI€HHS.
Kirouogi cioBa: 6ioTexHoJiorii, iHHOBallil, iHHOBaLiHHMN PO3BUTOK, 6i0TEXHOJIOTIYHUH

IPOAYKT.

Introduction

Effective management innovative development provides its stable progress in
competitive environment. Current economic situation in Ukraine demands search and
generation of managerial innovations on biotechnological industrial objects. Traditional
economic indices do not provide complete picture of mentioned processes due to specific
features of high-tech products.

This problem was recently researched by foreign scientists: V. Ivanter, R. Lipsey, O.
Golichenko, M. Tacero, H. Garcia, as well as Ukrainian scientists: P. Y. Belenkiy, N. P. Goncharova,
0. 1. Volkov, V. M. Heiets, M. M. Yermoshenko, O. Y. Kuzmin, V. P. Semynozhenko, A. A. Chukhno,
M. G. Chumachenko, I. B. Shvets, G. K. Yalovyi. Some important aspects, such as innovativeness
level monitoring of high-tech enterprises and markets, management of innovation processes
are not sufficiently described in professional literature.

Analyze the management of modern high-tech development using biotechnological
manufacturers and biotech products in Ukrainian market as an example. Consider new method
of biotechnological production

manufacturers’ innovative activity efficiency estimation (enterprises, clusters, economic
sectors) to define its value for application by real manufacturers of biotechnological sector; to
consider conditions for applications of the given method.

Main results
Modern technological revolution is based on scientific research which is not a simple
expansion of the previous industrial technologies, it is their synergetic interaction and
interaction with other technological structures, for example, nanotechnologies are utilized by
information tech products and technologies, in order to create biotech products, medical
materials, etc. There is also, by the international estimations, a number of spearheading
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technologies which head the list of modern complex system technologies, which integrate
hundreds and thousands of technologies. Such technologies are: biotech, information
technology, nanotech [1]. These technologies are used in all key groups of technologies which
are important for global problems solving. As it is noted in the American Research Group RAND
Corporation report, leading technologies from approximately 15-16 basic directions of their
application or «cluster» technologies [2], which define an economic level of development as a
whole and competitiveness of the state in the global market both in the long term and
nowadays.

The quantity of the enterprises, which manufactured innovative products in 2000,
according to the official data of «The Statistical Yearbook of Ukraine», was 1352 units, in year
2008 - 993 units, i.e. has decreased for 27%. This tendency carried on in 2009-2012: this time
15 to 20% of domestic manufacturers have stopped innovative biotech production. Things have
not improved in 2020: less than 10% of producers were still engaged in manufacturing of
innovative products.

Today the situation on the domestic market of biotechnological products, as well as in the
majority of countries, is conditioned acterised by fierce competition between domestic and
foreign manufacturers. For example, enterprises of different kinds of ownership are engaged in
manufacturing of biotech products on Ukrainian veterinary medicine market. Among them both
manufacturers of veterinary products, as well as large pharmaceutical companies which
produce, first of all, humanitarian medicine. In 2010-2012 651 companies and 1740 small
businesses in all areas of Ukraine were engaged in manufacturing of veterinary drugs (based
on biotech) and wholesale and retail trade. In 2020, this figure decreased significantly: less than
250 companies, which can be mentioned as engaged in the business.

Biotechnological production is concentrated (in general) around Kyiv, Kharkiv and
Zhytomyr. It is feasible to assert that there are economic-geographical preconditions for
creation of such new organizational forms as biotechnological clusters there [4].

As a result of performed analysis, the structure of veterinary preparations domestic
market has been defined by principle of pharmacy therapeutic groups: chemotherapeutics,
stimulators and vitamins make 57,1% (723 subjects in total; domestic: 426; imported: 297),
biological preparations accordingly 42,9% (total 543; domestic: 327; imported: 216).
Nevertheless, number of enterprises, which are actually engaged in manufacturing of
veterinary preparations, decreases. Share of such manufacturers is 30-40% out of the total
number of those which acquired license [5].

We consider production update dynamics as the most basic indicator of innovativeness
level of manufacture and market, but it is problematic to measure it via traditional indicators
such as profitability, efficiency, etc. Let us consider applying a trigonometric function for
innovative activity dynamics’ measurement of a manufacturer (cluster or market sector), which
allows us to formalize innovativeness dynamics indicator via marking the exactmoment of
various kinds of innovative products to the market and to reduce innovations, which are not
comparable by other means, to one denominator: tg0x=sin0x/cos0x.

For example, successes of manufacture in management of innovative activity could be
displayed on a graph, which displays life cycle of three innovative products, where we would
consider tangent of an angle between straight line and “x” axle, which starts in «0» mark and
passes through points which represent the beginning of life cycle of the new innovative goods
on the market - the higher the tangent’s value, the more dynamical is manufacturer’s (market
sector) innovative policy (see Figure 1).
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Figure 1. Life cycle of three innovative products

Conclusion

Modern challenges that arise in front of Ukrainian economy are both old and new:
industrial development does not offer easy choices. Henceforth, introduction of new
technologies (especially biotech), is included naturally into the general strategy of overcoming
modern global economic-ecologic crisis, which could have been caused by disagreements
between traditional technologies of third and fourth technological mode and economics and
ecology conditions in general. Biotechnology as semantic centre of the sixth technological
mode, solves the majority of available ecologic-economic disagreements via acceleration of
nature’s evolution according to development of society’s needs. Method for measurement of
highly technological manufacturers production (market sectors) change, which has been
suggested, in particular, the mentioned trigonometric function, could become the basic
indicator of innovativeness in theoretic and applied research, as well in real-life business

activity.
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