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NEPCHEKTHABU IHHOBAIIMHOI'O PO3BUTKY HA IMPUKJIAJI ITAT « PAPMAK»

The article considers the problem of development and competitiveness of the
pharmaceutical industry companies of Ukraine as one of the leading knowledge-intensive and
profitable industries in the world. The importance of development of the pharmaceutical market
as one of the elements of ensuring the national security of the state is emphasized. The problem
of innovation and technological development of Ukrainian economy sectors is defined as central
in modern economic conditions. It is noted that it is necessary to use advanced concepts,
methods and management tools in order to ensure the stable development of the pharmaceutical
industry. The prospects of diversification of the product portfolio with innovative developments

by attracting foreign investments are investigated. The possibility of the pharmaceutical industry
turn to the international standards of development, research, production and product
certification is analyzed, since the possibility of innovation development is the main factor of
competitiveness of such high-tech industries as pharmaceutical. The financial and economic
situation of Ukraine pharmaceutical industry in the context of the main financial indicators is
investigated. Despite the systemic macroeconomic downturn in industrial production across the
country, data was provided confirming a steady trend towards increasing sales of domestic
pharmaceuticals enterprises. The results of the analysis and determination of the possibility of
providing innovation development are interpreted on the example of Farmak JSC as it is one of
the leading pharmaceutical industry companies. The economic data of the company, financial-
economic analysis elements and determination of the financial stability degree with the help of
the fuzzy logic apparatus were used for the research. The article confirmed the idea of the
importance of investing in technological innovation. Directions of potential future researches
are determined.

Keywords: competitiveness, economic analysis, pharmaceutical industry, financial
stability, fuzzy logic apparatus, risk of bankruptcy.

Y cmammi  pozenanymo npobnemy po3eumky ma  KOHKYPEHMOCHPOMOICHOCHI
nionpuemcms Gapmayesmuunoi eanysi Ykpainu Ax O0OHIE] 3 NPOBIOHUX HAYKOEMHUX MdA
npubymrogux eaunyseii OisivHocmi 'y ceimi. Haeonoweno Ha 8adiCIUBOCMI  PO3GUMKY
Gdapmayesmuunoco puHKy AK O00HO20 3 elleMenmié 3abe3neyeHHs HAYiOHANbHOI Oe3neKu
Oeporcasu. [lpobnemy inHOBAYINHO20 MA MEXHONO2IYHO20 pPO3GUMK)Y 2aNy3ell VKPAiHCbKOL
EKOHOMIKU BU3HAYEHO SIK YEHMPAIbHY 6 CYYACHUX eKOHOMIYHUX YMO8AX. 3a3Haueno, uwjo 3aoJisl
3abe3neyeHHss CmabilbHO20 PO3BUMKY hapmaye8muyHoi iIHOYCmpii HeOOXIOHUM € GUKOPUCMAHHS
nepedosux Konyenyiu, memoodie ma iHCmMpymeHmie meHeoxcmenmy. Jlocniodceno nepcnexmueu
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VDISHOMAHIMHENHS  NDOOVRINOBOO  NOPMQPenio  IHHOBAYIURUMIL  DOSDOORAMIL 34 DUXVHOR
3anyvenns 3068HiWHIX iHeecmuyiu. [Ipoananizosano mooiciugicms nepexody gapmayesmuynoi
2any3i HA MINCHAPOOHI CmaHoapmu pospooxu, 00CaiodiceHb, supobHuymea ma cepmugixayii
NPOOYKYii, maK AK MONCIUBICMb  IHHOBAYIUHO2O PO3GUMKY € OCHOBHUM  (DAKMOPOM
KOHKYDEHMOCNPOMONCHOCMI ~ MAKUX — BUCOKOMEXHONIO2IUHUX — 2aNy3el  NPOMUCTIO8OCMI 5K
Gapmayesmuka. Jocnioxceno QiHaHco8o-eKOHOMIUHe CMAHOBUWE @OapMayesmudHoi 2any3i
Vkpainu y pospizi ocnoenux hinancosux nokasnukie. Hezeaocarouu Ha cucmemmnuil
MAKPOEKOHOMIYHULL CRAO NPOMUCTIOB020 GUPOOHUYMBA RO Kpaini, Oyau npusedeni Oami, wo
niOmMeepONCYIOMb CHIUKULL MPeHO 00 3pOCMAHHs 00C218 NPOOAdNCy hapmayesmuunoi npooyKyii
GIMyuU3HAHUX — nionpuemcms. [nmepnpemosano — pesyriomamu — aHanizy ma  6UHAYEHH:
Modxcaueocmi 3abe3nevenns iHnosayilino2o po3gumxy Ha npukaadi [IAT «Dapmaky sk 00H020 3
nionpuemMcme-iioepie papmayesmuyHoi NPOMUCIOBOCHI, BUKOPUCIOBYIOYU €KOHOMIYHI OaHi
nionpuemMcmea, —enemeHmu  QIiHAHCOB0-eKOHOMIYHO20 —aHANI3y MA BUSHAYEHHS] CMYNeHs
Qinancosoi  cmilikocmi 304 00nomo2ol0 anapamy Heyimkoi Jjociku. B cmammi 6Oyia
niomeepodcena OYyMKa w000 BGANCIUBOCHI NPOBLOCHHS THEeCMUYIll y MexXHON02IYHI THHOBAYi].
Busnaueno nanpsmu nomenyitinux matiOymmix 00caiodcen.

Kio4oBi ci10Ba: KOHKYpPEHTOCIPOMOXKHICTh, CKOHOMIYHHMI aHali3, (apMaleBTHYHA
IPOMHCIIOBICTb, (JiHAHCOBA CTIMKICTb, alrapaT HeYiTKOI JOTIKH, CTYIIHb PU3UKY OaHKPYTCTBA.

Introduction. Today there is a real problem of company’s competitiveness
in Ukraine. Development and updating of enterprises need significant investments,
and this concerns the pharmaceutical industry first of all, as it is a socially
responsible industry, and the products quality should be at a high level. Many
scientists paid attention to the analysis of the enterprise business and its
competitiveness. These aspects were covered in articles by O.D. Bury, LA.
Zupanets, R.V. Fedorovich, A.O. Nedosekin.

Setting objectives. The purpose of the article is to determine if the
pharmaceutical company is capable to improve production quality and implement
innovative technologies in accordance with international standards with the aim of
maintaining market leadership, expanding product portfolio, meeting the
consumer’s needs and entering new markets.

Methodology. Theoretical and methodological basis of work is the scientific
works of domestic and foreign scientists on the economic analysis of the
enterprise. To achieve this goal the following research methods such as fuzzy logic
apparatus, analysis, synthesis, comparison and deductive method had been used.

Research results. In the international competitiveness rating, calculated by
the World Economic Forum (WEF), Ukraine for 2017-2018 compared with, for
example, 2015-2016 dropped from 79th to 81st (out of 148 countries around the
world). The problem of competitiveness is universal and global. Now it affects
mostly all countries around the world, all business structures and manufacturers.
The development of the pharmaceutical market is a stability basis of the country
and it is one of the elements that ensure the national security of Ukraine, which is
largely dependent on the situation of the country economy.

In today's conditions of close cooperation between Ukrainian and foreign
entrepreneurs, the problem of innovative and technological development of
Ukrainian industries has become central. The growth of competition in the national
pharmaceutical market has led many companies to seek fundamentally new
development models, to develop a new philosophy of their activities. So, the
slogan of leading pharmaceutical companies is to improve the life quality of the
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‘population. TNe research Costs arc Increasing, which makes 1t possible to 1mprove
products quality. The need for the health life of the population determines the
special place of the pharmaceutical industry and the need to use modern concepts,
methods and tools of management at all levels to ensure sustainable development.
Today, the leading trend in the domestic pharmaceutical industry is the sustainable
development of the pharmaceutical company in accordance with the requirements
of Good Manufacturing Practice (GMP), which requires the proper construction of
quality management systems.

The Ukrainian market includes production of medicines and medical
products, wholesale and retail medicine sales through pharmacy networks,
specialized storage, distribution, export and import of products.

During the years 2010-2016, Ukrainian pharmaceutical companies gradually
continued to increase the volume of sales revenue (Figure 1).
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Figure 1 — Sales volumes dynamics of the Ukraine pharmaceutical industry (UAH
million)

The largest manufacturers of pharmaceutical products are: Farmak JSC,
Arterium Corporation, Darnitsa PJSC, Borshchahivskiy Chemical Pharmaceutical
Plant (BCPP), Zdorovie LLC and so on. The share of this five major
manufacturing companies accounts for more than 50% of all production.
According to Eurostat, pharmaceutical industry is the undisputed leader among the
other world high-tech industries in terms of creation of gross added value per
occupied person. In addition, pharmaceutical industry accounts for about 19% of
world R&D costs [2].

Let’s conduct an economic analysis of enterprise sustainability and readiness
for the innovations implementing. In order to implement innovation in accordance
with international standards some investment must be made, and significant
enough. For this, it is necessary and inevitable to attract resources from outside,
since most of its own resources are involved in turnover. It is therefore necessary
to analyze the financial stability of the pharmaceutical company to see whether it is
able to invest in its own development and technology innovation and to assess the
prospects of the enterprise development.
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Table 1 shows the analysis of the current Farmak’s capital structure and its
comparison with the capital structure of general pharmacy market. The percentage
of non-current assets, compared with the industry as a whole, is more than half of
the balance, which indicates a significant investment in non-current assets
renovation. The percentage of debt capital has been increasing, that is, attracting
resources from the outside is inevitable.

Table 1- Comparison of the Farmak JSC and pharmaceutical industry capital
structures in 2014-2016, %

Farmak JSC Pharmaceutical
Indexes industry

2014 | 2015 | 2016 |2014 2015 | 2016

Assets Non-current assets 58 53 53 4 41 40,7
Current assets 42 47 47 6 59 59,3

Equity 64 61 57,7 46,1 45,7 47,2

Liabiliti | Long-term liabilities 1 9 9,3 18,9 17,3 16,8

es Current liabilities 26 30 33 35 37 36

Let’s analyze the financial status of the main indicators:

1. coefficient of financial leverage, that shows how much long-term
borrowings is used to finance the assets along with its own funds, this
coefficient shows the company dependence on long-term liabilities;

2. liquidity ratio, that shows the company ability to provide its short-term
liabilities with the most easily realized part of assets — current assets, and
gives the most general assessment of the assets liquidity;

3. coefficient of maneuverability, that indicates which percent of equity is used
to finance current operations, i.e. is invested in current assets, and which is
capitalized;

4. coefficient of turnover, showing how many turns current assets made in a
certain period;

5. coefficient of ROA, that shows the efficiency of using the company's assets
to generate profits;

6. coefficient of autonomy, that shows company financial independence from
external sources of financing its performance.

Table 2 - Key indexes of the Farmak JSC financial state in 2011-2016

Indexes 2011 2012 2013 2014 2015 2016 Norm
Coefficient of financial 0,085 | 0,031 | 0,162 | 0,149 | 0,123 | 0,133 >0
leverage, Cipyp
Liquidity ratio, C;4 1,141 1,067 | 2,165 1,603 1,56 1,44 1,5-2
Coefficient of 0,301 | 0,342 | 0,344 | 0,396 0,47 0,395 | 0,4-0,5
maneuverability, Crpan
Coefficient of 1,059 | 1,039 1,05 1,068 1,15 1,3 >1
turnover, C¢p
Return of assets, ROA 0,197 | 0,149 0,13 0,129 | 0,131 | 0,173 >0
Coefficient of autonomy, 0,644 | 0,631 0,709 0,637 0,619 | 0,589 >0,65
Caut
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= TNhcsc calculations snow the growing company dependence on long-term
liabilities (C,, increases), the coefficient of maneuverability C,,,, is low, that is, a
small percent of capital is used in the current activity. The turnover rate C.., is
within the normal range but not high, that is, cash is turned approximately once a
year, but the trend is going to increase. Regarding the ROA, the company is in a
good position, and its financial autonomy (Cg,;) 1s within the optimal level.

From this, it can be concluded that the company state is rather ambiguous,
and it is necessary to determine how financially sustainable the enterprise is in
terms of the economic security level.

The level of company economic security can be considered as a measure of
reconciliation of its interests with the interests of external subjects, and any
company interest is its interaction with the external subjects, as a result of which it
receives profit, and for further profits growth intensive development is needed. In
the absence of profits or, moreover, in losses we can’t talk about meeting the
company interests, and therefore the company has no economic security. To
determine the level of economic security and the ability to attract external
resources, let’s determine the degree of company's durability, expressed as a risk of
bankruptcy, using the above indicators of financial sustainability, with the help of
the fuzzy logic apparatus.

At first, we introduce the basic linguistic sets and subsets of states [1]:

1. the linguistic variable E of the company states, which has five subsets:
a) E; — a subset of "Marginal ill-being" states;
b) E, — a subset of "[ll-being " states;
c) E; — asubset of "Average quality" states;
d) E, — a subset of "Comparative well-being" states;
e) E5 — a subset of "Marginal well-being" states;
2. the G set of bankruptcy risk degrees, corresponding to the set E, is divided into
five subsets (takes values from 0 to 1):
a) G; — a subset of "Marginal bankruptcy risk";
b) G, — a subset of "High bankruptcy risk";
c) Gz — asubset of "Average bankruptcy risk";
d) G, — a subset of "Low bankruptcy risk";
e) Gs — a subset of "Insignificant bankruptcy risk".
3. for an arbitrary individual financial index, the full set of its values X; is divided
into five subsets:
a) B;; — is a subset of "Very low level of the X;”;
b) B;, — is a subset of "Low level of the X;";
c) Bj; —is a subset of "Average level of the X;";
d) B;, — is a subset of "High level of the X;";
e) Bjs — is a subset of "Very high level of the X;".

It 1s worth noting that the condition of matching the sets B, E and G must be
fulfilled.

At the second stage we build a set of indicators X={X;} using financial
sustainability indicators that are listed above. In step 3 a ranking is made,
according to which each indicator X; corresponds to the level of its significance 7;.
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ThiS set ol 1ndicators 1s equlvalenf, that 1S, all the 1ndicators nave the same

meaning for the analysis:

ri = ﬁs (1)

where N — the number of indicators on which the evaluation is carried out.

1 . : . .
In our case r; = p At stage 4, classification of the company crash risk degree is
carried out (Table 3).

Table 3 - Indexes classification rule

Value interval G Subset
0,8<g<1 Marginal bankruptcy risk
0,6<g<0,8 High bankruptcy risk
0,4<g<0,6 Average bankruptcy risk
0,2<g<0.4 Low bankruptcy risk
0<g<0,2 Insignificant bankruptcy risk

Let's analyze the normative values of the indexes. Cj., shows the
dependence on external loans, so it is optimal if this coefficient decreases. The
coefficient of maneuverability C,,,,, which shows the degree of equity mobility,
has a normative value of 0.2-0.5. C,, should be at least 1, because it indicates the
turns number of current assets in a period (year). Return of assets (ROA), or the
efficiency of using company assets to generate profits, should be positive, it should
be compared with the values of direct competitors. Normal value C;, is considered
to be 1,5-2,5, but not less than one. The C,,; 1s equal to 1 if all company assets are
financed by own resources. Of course, in practice this is not possible, the norm is
considered to be 60% [7].

Based on the analysis of the values of pharmaceutical companies financial
stability indicators and their normative values, the selected indexes received the
following classification (Table 4):

Table 4 - Classification of indexes values

Index Biy Bz Bis Biy Bis
X, x,>0,4 0,3<x;<0,4 0,15<x,<03 | 0,1<x;<0,15 x,<0,1
X, x,<0,9 0,9<x,<1 1<x,<1,5 1,5<x,<2 X,>2
X, %3<0,1 0,2<x3<0,3 0,3<x3<0,4 0,4<x5<045 | x5>045
X, %,<0,9 0,9<x,<1 1<x,<1,1 1<x,<1,5 x,>15
X< x5<0 0<x5<0,01 | 0,01<x5<0,08 | 0,08<x5<0,3 x:>0,3
X, %o<0,15 | 0,15<x,<025 | 025<x,<045 | 045<x,<0,65 | x¢>0,65

Let’s classify the value of x from Table 2 by the following rule:
_(L,if x;isinthe appropriate range of Table 4
Aij = { 0,if itisn't
where 4;; — the level of belonging x; to the set B;.
The results are located in Table 5.

2
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Table 5 - Estimation of current indexes values in 2011-2016
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Index Bj Bi, Bis Bis Bis
X4 0/0/0/0/0/0 0/0/0/0/0/0 0/0/1/0/0/0 0/0/0/1/1/1 1/1/0/0/0/0
X, 0/0/0/0/0/0 0/0/0/0/0/0 1/1/0/0/0/0 0/0/0/1/1/1 0/0/1/0/0/0
X3 0/0/0/0/0/0 0/0/0/0/0/0 1/1/1/1/0/1 0/0/0/0/0/0 0/0/0/0/1/0
X, 0/0/0/0/0/0 0/0/0/0/0/0 0/0/0/0/1/1 0/0/0/0/1/1 0/0/0/0/0/0
X5 0/0/0/0/0/0 0/0/0/0/0/0 0/0/0/0/0/0 1/1/1/1/1/1 0/0/0/0/0/0
Xe 0/0/0/0/0/0 0/0/0/0/0/0 0/0/0/0/0/0 1/1/0/1/1/1 0/0/1/0/0/0

The essence of the financial conditions assessing method is in the double
convolution of the data in Table 5. The evaluation is based on the formula:
g9 =101 X111 Ay,
9:i=09-02(j - 1),
A;j is taken from the Table 4, 7; is calculated using (1).

The essence of (3)-(4) consists in the fact that the internal summation in (3)
is carried out on the significance of the index, and the external one - on the nodal
points of the five-level classification of the risk degree (Table 3). Thus, the
resulting risk assessment is weighted by all indicators and qualitative levels of
these indicators [6].

Thus, the following values of the bankruptcy risk degree by years were
obtained:

92011 = 0,375 g2012 = 0,37; g2013 = 0,33; 92014 = 0,36; 92015 = 0,27; g2016
= 0,32.
So we have the dynamic (Figure 2):
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Figure 2 — The dynamic of bankruptcy risk degree

As we see, the overall trend is negative, that is, the company has worked
stably and can build plans for attracting external resources. On average, the degree
of company bankruptcy risk can be classified as low. The company is able to invest
in technological development and improvement of product quality in order to
maintain leadership positions and turn to international quality standards.
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Conclusions. The company is a leader in the Ukrainian market and needs to
improve its production, expand its product portfolio, improve the quality of
medicines and create more original products. In order to do this, investments are
necessary, and the analysis showed that this is possible and necessary. The
theoretical and practical significance of the research results are that with the aid of
a mathematical apparatus the enterprise can determine its financial position and
adequately assess its capabilities, which will help to develop a strategy for business
development for subsequent periods. In further research, there is a need to
determine from where exactly we will take capital for technological development,
and to develop a strategy for technological development of the company.
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MODELING AN EFFECTIVE STRATEGY OF ADVERTISING
INVESTMENTS OF FIRM IN THE COMPETITIVE MARKET

MOJEJIOBAHHSI EOGEKTUBHOI CTPATEI'Tl PEKJIAMHUX BKJIAJIEHb ®IPMU
HA KOHKYPEHTHOMY PUHKY

In this article, a dynamic model of the company's sales dependence on advertising costs
is constructed. In a competitive market, advertising is not only a means of increasing demand,
but also a competition tool at a level with the price. Advertising allows you to increase sales, but
the dependence of increasing demand from increased advertising costs is not linear. If you
increase your advertising costs after a certain value, their efficiency will decrease. This model
takes into account the dependence of advertising efficiency on the change in the market share of
advertising costs of the firm. It is shown that the complexity of capturing a new audience will
grow geometrically, and therefore the efficiency of advertising will decrease geometrically.
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