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The article substantiates various theoretical and applied principles
of developing high-tech pharmaceutical industries (HTPI). It is estab-
lished that the key problem of developing countries in this area is the
dependence on resources and markets of developed countries, while
the involvement of advanced foreign technologies can be a catalyst
for increasing the technological potential of host countries (subject to
the availability of proper knowledge and human capital, changes in
the institutional environment, and improved the framework conditions
for innovation). In the context of the development of HTPI, the author
shows the importance of the network nature of the acquisition by
pharmaceutical companies of sustainable competitive advantages
based on resources that are difficult to simulate or replace. It is sub-
stantiated that networks built with local research institutions, higher
education institutions, and research units of other companies, give
pharmaceutical manufacturers the opportunity to access complemen-
tary assets and become their specific resource, which provides unique
competitive advantages.

The author reveals various methodological and statistical features
of the categorization of industries by the level of technology in the
conditions of globalization. It is substantiated that the current low
value of the ratio of research and development (R&D) to value-added
generated by pharmaceuticals of individual countries is not a sign of
the industry’s low technological level, as the current revenues are the
result of long-term R&D and harmonization procedures for launching
new drugs with lags of 10-15 years.
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A new tool for the study of international trade in high-tech phar-
maceuticals is proposed, whose peculiar feature consists in the cate-
gorization of nomenclature items by end use; the List of high-tech
medical and pharmaceutical intermediate goods is formulated (in ac-
cordance with SITC Rev.4 and UKT FEA); the following indicators are
proposed: the coefficient of import dependence of pharmaceutical pro-
duction, the coefficient of "purified" exports of pharmaceutical pro-
ducts and the coefficient of imports coverage with HTPI output, and
the formulas for their calculation are provided. The author's approach
is the first to create the opportunity to assess the scale of costs and the
dependence of the pharmaceutical industry on imported components
that embody advanced technologies and are the industrial supplies for
HTPL

It was found that in Ukraine the share of foreign intermediate high-
tech goods in the consumption of the industry reaches 82.2%; the in-
dustry, working on imported substances, produces mainly products
for the domestic market, without earning foreign currency, even to
cover the cost of purchasing the necessary ingredients; manufactu-
rers do not rely on synthesized chemical products of domestic produc-
tion, primarily due to the fact that the products of the chemical indust-
ry for the needs of pharmaceuticals in Ukraine are virtually non-exis-
tent; and the increase in output depends on foreign technologies and
intermediate goods. It is substantiated that Ukraine’s pharmaceutical
industry is critically dependent on imported supplies to ensure the
smooth operation of enterprises and the healthcare industry.

Key endogenous barriers that hinder the development of HTPI have
been identified, including problems in the training of specialists and
a lack of scientists whose competencies would contribute to solving
the problems of endogenous development of the industry; lack of state
aid to business entities for research, and technological and innovative
activities; lack of own funds to increase expenditures on R&D and
implementation of large-scale investment and innovation projects; and
lack of cheap loans, due to which Ukrainian pharmaceutical manufac-
turers find themselves in unequal conditions compared to foreign com-
petitors.

Conceptual bases of HTPI development in Ukraine are proposed;
Jjustified the expediency of legal changes, definition of strategic priori-
ties and introduction of measures of development of HTPI in Ukraine
based on the comprehensive approach, which will cover creation and
development of pharmaceutical ingredients for medicines (chemical
and biotechnological goods), medical products, fillers, packing mate-
rials, machinery and equipment for pharmaceuticals to help reduce
the dependence on foreign technologies, and to increase the level of
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production localization, employment and revenues to the budgets of
all levelss.

Keywords: high-tech production, pharmaceuticals, industry, tech-
nologies, innovations, endogenous innovations, technological depen-
dence, state policy

The pharmaceutical industry has been a priority in the EU since the introduction
of the Lisbon Strategy in 2000 [1]. A New Industrial Strategy for Europe, presented
on 10 March 2020 [2], states that the EU will support the development of key tech-
nologies of strategic importance for Europe's industrial future, including industrial
biotechnology, biomedicine, and pharmaceuticals. It emphasizes that access to medi-
cal devices (MDs) and medicines is important for Europe's security and indepen-
dence in today's world, which involves the development of an appropriate strategic
document. Already in June 2020, in pursuance of this guideline, the EU leadership
began to prepare Pharmaceutical Strategy for Europe [3]. The acceleration of the
document's creation based on social dialogue is due to the outbreak of the global
SARS-CoV-2 pandemic, which demonstrated the dependence of European manufac-
turers on the imports of active pharmaceutical ingredients (APIs) from outside the
EU* and real threats to human health and safety due to disruptions in the supply
chains of medicines and medical devices.

Ukraine has signed the Association Agreement with the EU, which provides for
measures to modernize and restructure certain industries. Resolution of the Cabinet
of Ministers of Ukraine No 1106 of October 25, 2017 regulates aspects of the agree-
ment's implementation and provides for the elaboration of a draft Strategy for the
development of Ukraine's industrial complex until 2025. But, despite the large num-
ber of achievements of Ukrainian scientists and recommendations on the basic prin-
ciples of such a strategy [5-11], until now there are no recommendations that would
clearly define technological and industry priorities, a set of mutually consistent
goals, tools and measures, as well as economic priorities (as was done in the EU and
its member states, in particular in Germany [1, 12] and France [13]).

Deterioration of the economy due to SARS-CoV-2 prompted the Cabinet of Min-
isters of Ukraine to adopt a State program to stimulate economy in conditions of
COVID-19 until 2022, which among the key activities identified the production of
basic pharmaceuticals and drugs [14]. Among the short-term initiatives, the

3 The publication was prepared within the purpose oriented comprehensive research program of the
National Academy of Sciences of Ukraine on "Macroperspectives of endogenization of Ukraine’s eco-
nomic development" (State Registration No 0117U006435).

4 The EU leadership has announced significant imports of essential intensive care drugs, including nar-
cotic painkillers, muscle relaxants and some old anesthetics. A document prepared for the EU Pharma-
ceutical Committee states that up to 90% of APIs for generic medicines were obtained from India and
China. "Fragmentation makes us more vulnerable. We need to pool resources, if we don't, we will
become weaker, - Health Commissioner Stella Kyriakides said in an interview with the "Financial
Times", - It is now understood that no one will be able to cope with this public health crisis alone."
According to S. Kyriakides, the goal of Brussels will not be "full autonomy" of supplies, but the ability
to "have proposals that will encourage industry and production in the EU again™ [4].
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measures include: "Funding research, development and innovative projects aimed
at preventing emergence and spread of COVID-19" with a planned allocation for
2020 of 500 thousand UAH, or 17.58 thousand USD (at the NBU official exchange
rate of 01.11.2020). However, this is clearly not enough for creation of new drugs
and development of high-tech pharmaceutical industries (HTPI) in Ukraine. To out-
line and justify the necessary measures in this direction, it is advisable to start with:
1) clarifying the prerequisites and determinants of the creation of industries based
on advanced technologies; 2) revealing the features of the identification of pharma-
ceutical industry as a high-tech industry; 3) identifying endogenous barriers to the
development of HTPI in Ukraine and, in this context, 4) justifying necessary policy
measures and strategic priorities for the development of HTPI in Ukraine. Therefore,
these tasks constitute the purpose of this article.

Regarding preconditions and determinants

In search of answers, the authors relied on the conceptual foundations of the de-
velopment of Ukrainian industry, including pharmaceuticals, laid in the works by
O. Amosha, V. Vyshnevsky, V. Heyets, V. Dorovsky, Y. Kindzersky, V. Margitich
and others [5-11]. The principal theoretical basis was the work carried out by repre-
sentatives of various scientific schools, in particular: institutionalists (T. Veblen),
neo-institutionalists (W. Rostow), neoclassicists (K. Arrow and X. Uzawa), repre-
sentatives of the evolutionary approach (R. Nelson and S. Winter), and theorists of
innovation dynamics (J. Schumpeter, S. Kuznets, K. Freeman, and R. Nelson). Their
research reveals the nature of the rise of high-tech industries, in particular, the role
of R&D as a source of technological innovation, knowledge and skills of highly
qualified personnel as technology carriers, as well as business activities as a
mechanism for "'converting'* resources into new processes, goods and services.

At the same time, A. Gershenkron highlighted the peculiarities of modernization
and technological development of industries in the catching-up countries®. The scien-
tist's contribution consists in testifies that involvement of advanced technologies
from industrially leading countries can become a catalyst for increasing the re-
cipient country's technological potential. According to him, if this process is ac-
companied by the implementation of economic reforms by political elites with active
state intervention (rather than relying on free market), industry and economy as a
whole are able to make a "big leap"®. This thesis, in our opinion, should be taken into

5 Alexander Gerschenkron in his book "Economic Backwardness in Historical Perspective" proposed
an important hypothesis about the "advantages of backwardness™ that allow poor countries to enjoy the
technological advances of rich countries and as a result skip entire stages of development. The more
backward a country is, the faster the industry will develop technologically, because knowledge of effi-
cient production methods can be imported from developed countries. A. Gershenkron calls this acce-
lerated development a “great spurt”, which, in his opinion, is closely related to Rostow's concept of
"take-off" [15, p. 353]. The scientist noted: "Germany received all the benefits from a somewhat late
entry into industrial development. As a result, the German industrial economy relied on the achieve-
ments of England in the catching-up process" [15, p. 16].

6 The authors' studies on the experience of Germany [12] and China [16] in the development of high-
tech pharmaceuticals confirm the validity of this thesis.
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account when determining the policy measures for the development of HTPI in
Ukraine and the basic conditions for their implementation.

At the same time, T. Veblen notes the peculiarities of industrial art, which is a set
of knowledge gained from past experience, which is accumulated and transmitted as
indivisible property of community as a whole [17]. He notes that the value of pro-
duced goods is determined mainly by the amount of expended labor; immaterial
equipment of technological proficiency is worth many years of experience [17,
p. 53]. The basic resources that ensure the innovative development of pharmaceuti-
cals are theoretical and practical achievements in chemistry, physics, biology, phar-
macology, and medicine - as a result of many years of work of scientific schools in
developed countries. Presently, biotechnology, nanotechnology, and information
and communication technologies have been added to these areas. The main develo-
pers and users of advanced technologies for pharmaceuticals, as shown in a study of
one of the authors, are TNCs in developed countries [18]. Thus, involvement of
foreign technologies in Ukraine for the development of HTPI is a means to
transfer the acquired industrial art to unfamiliar environment. In order for
Ukrainian pharmaceuticals to obtain truly advanced, not "used" for many years tech-
nologies, it is necessary to strengthen the absorption capacity for innovation
(based on the concept of V. Cohen and D. Levintal), to accumulate knowledge and
human capital (according to S. Lall and R. Narula®), as well as to change the insti-
tutional environment (in accordance with the recommendations of V. Heyets®) and
improve the framework conditions for innovation.

The issue of the determinants of increasing assets and strengthening the absorp-
tion capacity are revealed by the works of theorists of economic organization
(U. Latsonik) and representatives of the resource concept (E. Penrose, D. Tisa, J. and
Barney). They laid the foundations for scientific understanding of the growth of
firms through the strengthening of technological potential and gaining sustainable
competitive advantages, including through the use of external assets (according to
the theory of the organization's dependence on resources of J. Pfeffer and J. Sa-
lanchik and the theory of cooperation between entities, in particular, the theory of
social networks by R. Bert). The study of these theories allowed substantiating that,
in particular, German pharmaceutical companies [12], in order to increase the en-
dogenous potential of innovation and value creation, build strategic networks, which
gives them the opportunity to gain additional resources through access to comple-
mentary assets and competencies of other members of the network (local research

7V. Kochen and D. Levintal proposed the concept of absorptive capacity for innovation as the ability
to recognize and realize the value of new information, and assimilate and use knowledge from the
environment, which determines successful involvement of foreign technologies and the effectiveness
of their assimilation in national production [19, p. 290].

8S. Lall and R. Narula note that the country's efforts to accumulate capital are not only a prerequisite
for structural change, but also attraction of foreign direct investment (FDI). The main paradox, accor-
ding to the scientists, is that with weak local potential, industrialization should be more dependent on
FDI. However, FDI is not able to influence the development of industry in the absence of adequate
local capacities [19, p. 290].

9 V. Heyets notes about "partnership of government and industrialists as an institutional mechanism of
innovative changes" [20, p.14].
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institutions, universities, and R&D departments of other companies) to consolidate
their own assets and capabilities. The ability to access external resources through
networking with key stakeholders is an acquired organization-specific resource
that is not transmitted to other entities and provides the organization with a
unique competitive advantage in the market. In [21], the authors showed that in
developing countries, the lack of such network opportunities to increase endogenous
assets in pharmaceutical manufacturers (in conditions of high competition with com-
panies in developed countries) can lead to loss of market position and decline, which
is exactly what happened to Mexico's steroid hormone industry, which had been a
global leader in the 1950s'°. Therefore, in determining the measures of state policy
of HTPI development in Ukraine and the principles of their successful implementa-
tion, in the authors' opinion, in it necessary to take into account the need to conso-
lidate the capacity of elements of the national innovation system and promote
communication and cooperation between them in the interests of endogenous
innovations in the pharmaceutical industry.

Studying the impact of the development industries based on advanced technolo-
gies on economic growth, N. Crafts of the London School of Economics in "Exoge-
nous or Endogenous Growth? A Review of the Industrial Revolution” [22] empha-
sized the connection between the acceleration of technological change in late XIX
century with endogenous innovation and reduced cost of access to useful
knowledge®!. At the same time, Crafts noted the role of new technologies embodied
in goods that increase capital and labor productivity in the modernized sectors. Re-
garding this fact, the authors of the study "Dynamics of technological progress in
economic development" [23] note: endogenous innovation, along with the accumu-
lation of threshold knowledge'?, would certainly be more desirable (for the UK. —
0.S, D.H), but new ideas do not always arise in one country.

10'In the authors' opinion, the experience of Mexico is a good example of the fact that without state aid
the development of a young industry (in the terminology of F. Liszt - "infant industry") is extremely
difficult. The cessation of support for the industry played a key role in the competition of Mexican
pharmaceutical manufacturers with TNCs and the opposition to the force of their oligopsony. The coun-
try's leadership did not take the opportunity to: create a vertically integrated steroid hormone industry
to allow the producers to maximize oligopolistic profits; introduce an optimal excise tax on exports to
encourage deeper processing of raw materials; establish control over transfer pricing to legalize TNC
profits and receive more taxes; and require TNCs to increase the level of localization in order to create
new jobs and increase added value. Mexican authorities decided not to interfere, leaving national pro-
ducers in the new industry without support and protection in a highly competitive environment. The
country's leadership lacked the political will to make the existing benefits of the steroid hormone in-
dustry work and benefit the national economy.

11 N. Crafts revealed that Great Britain in the X1X century could not encourage growth via the transfer
of technology from developed countries for a very simple reason - then it was at the top of technological
development and had best practices and technological advances. At the same time, the United Kingdom
was open to foreign ideas and had a high absorption capacity for their implementation. According to
the scientist, this factor played an important role in the endogenous growth of the British economy.

12 Threshold knowledge is a term used to describe certain basic concepts or learning experiences that
are crucial for a deep understanding of a particular field of knowledge. Its assimilation allows mastering
important aspects of the subject area, opening new, previously inaccessible ways of thinking and the
path to new discoveries.
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J.Mayer in his work on "Implication of new trade and endogenous growth theo-
ries for diversification policies of commodity-dependent countries" [24], within a
UNCTAD project, emphasizes the neo-Schumpeterian growth models that use a
temporary monopolistic profit that encourages creation of new technologies as a
mechanism of endogenization of the impact of technological progress on economic
growth. In his view, this branch of new growth models introduces conditions of im-
perfect competition at the micro level of production, stressing the importance of tem-
porary monopoly power (rent) as a driving force for targeted investment of resources
in the innovation process by firms or entrepreneurs seeking to increase profits. In
particular, P. Romer in his work "Endogenous technological change" [25] mentions
the development and production of new good as an endogenous explanation of the
source of technological change. In another [26] paper, Romer notes that technologi-
cal progress is encouraged by the introduction of new types of intermediate goods
through innovation. J. Grossman and E. Helpman in "Growth, Trade and Inequality"
showed that technological innovation encourages growth, and noted intermediate
goods as a result of R&D, which is a growth factor [27] 2.

At the same time, it is necessary to consider the work of supporters of the theory
of dependent development (T. Santos, G. O'Donnell and D. Link, K. Thomas, et al.),
who emphasize the obstacles to the modernization of developing countries. The
study of their works made it possible to reveal a key threat to the development of
high-tech industries, which is the dependence on foreign technological resources
(in the form of machinery and equipment, components and substances, patents and
licenses, and skilled researchers and workers).

In particular, F. Feinsilber noted the negative experience of Latin American coun-
tries, which in the process of industrial development in the context of import substi-
tution strategy mainly relied on foreign technologies and means of production, which
led to deterioration of the trade balance and devaluation of the national currencies.
The researcher called this approach in politics "truncated industrialization" (indus-
trializacion trunca), which led to structural problems [28, p. 31-32]. In our opinion,
the reservations made by representatives of the theory of dependence should be taken
into account when formulating the policy of creating Ukrainian HTPIs, especially
considering that the IMF has recognized Ukraine as a developing country with an
emerging market.

Substantiating the principles of endogenization of industrial development and its
modernization priorities in Ukraine, Yu. Kindzersky [7, p. 29] notes the need to
"raise the share and output of the pharmaceutical industry through import substitu-
tion of finished drugs by arranging domestic manufacturing of their generics, intro-
duction of domestic advanced achievements in pharmaceuticals, orienting towards
provision of medical institutions and public with domestically produced medicines,

13 However, international trade in intermediate goods that contain the results of R&D is a relatively
weak form of technology dissemination, as the host country has no access to the technology itself and
uses only "production results". Foreign technologies are able to increase the productivity of researchers
in the host country only in the case of full mastery of this technology.
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phasing-out of imported medical substances and arranging their domestic manufac-
turing” [7, p. 34].

Given the above theories and concepts, endogenization of the development of
Ukrainian HTPIs, in the authors' opinion, should consist not only in increasing the
relevant R&D and training skilled personnel for science and industry, but also in the
development and assimilation of the production of intermediate goods (including
APIs), which requires the development of related industries (especially chemical
ones), as well as corresponding means of production. Only a comprehensive ap-
proach can overcome technological dependence, raise productivity and added
value, and accumulate resources for innovation and endogenous economic de-
velopment and reduce exogenous impacts.

Regarding the features of identification

Frascati Guide, which is a guideline in bringing national research methodologies to
international standards, states: "In order to establish the impact of technology on in-
dustrial productivity, it is advisable to identify those activities and products that are
most technology-intensive, using criteria that will make it possible to build interna-
tionally harmonized special classifications "[29]. A number of scientists proposed
methodological approaches to the aggregation of industries by level of technology and
the identification of the most "high-tech" ones among them. A detailed analysis of the
existing approaches is given in [30, p. 15-52]. OECD experts experimented with vari-
ous indications of technology intensity, but the quantitative assessment was compli-
cated by the lack of primary data. As a result, the indicator of R&D (R&D - intensity)
became the only criterion [30, p. 32]. It is calculated either as the ratio of R&D costs
to value added, or R&D to output. As the study showed, the production of pharmaceu-
ticals is a consistently high-tech segment of the economy of developed countries.

At the same time, based on Eurostat 2018 data [31-32] for the sector "Manufac-
ture of basic pharmaceutical products and pharmaceuticals” (C21 according to
NACE Rev. 2), for the EU countries, the ratio of total R&D expenditure and value
added was calculated to identify the current level of R&D-intensity of pharmaceuti-
cal industry (Table 1). The ranking of countries is based on the indicator "apparent
labor productivity"!* for industry C21.

According to available data from 24 EU countries, it was found that:

- the average share of R&D in EU value added is 16.09%; the minimum value
is registered for Ireland is 1.3%, and the maximum one for Belgium (28.43%);

- in 12 EU countries (Ireland, Switzerland, Belgium, Sweden, Denmark, Fin-
land, the Netherlands, Italy, Germany, Austria, France, and Spain) in 2018 apparent
productivity in pharmaceuticals was over 100 thousand euros per employee);

- among the 12 countries with the highest value-added ratios per person em-
ployed in pharmaceuticals, there are countries where the R&D-intensity is signifi-
cantly lower than the EU average, in particular, in Ireland - 1.3%, in Italy - 6.61%,
and in France - 6.74 %.

4 Eurostat calculates apparent labor productivity as gross value added per person employed.
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Ireland, in our opinion, is a clear example of the exogenous development of HTPI.
More than 85 pharmaceutical companies in the country (including nine of the top
ten) own more than 100 businesses due to the tax policies that has effectively turned
the country into an offshore'®. Today, the key role in the Irish pharmaceutical indus-
try belongs to American companies. A number of them moved their production to
Ireland, in particular: Johnson & Johnson has been working here for over 80 years;
its companies in three Ireland's cities employ almost 3,000 people. More than 3,300
people in seven cities work for Pfizer, which entered Ireland in 1969. During over
50 years of operation, the company has invested more than 7 billion USD in Irish
pharmaceuticals. MSD (Merck & Co.) has branches in four cities in Ireland, which
account for almost 60% of the company's 20 world's leading products. These and
other American giants have created at least 19,000 jobs in this country's pharmaceu-
ticals, which, according to Eurostat (Table 1), have an apparent productivity of 784.4
thousand euros per year. In total, Ireland annually exports pharmaceuticals worth
about 85 billion USD, and is one of the largest exporters of pharmaceuticals in the
world. Among the main markets for them is the United States [34].

Table 1
Performance indicators of the industry ""Manufacture of basic pharmaceutical
products and pharmaceutical preparations' in EU countries, 2018

Apparent la- . Total
bor produc- ;/dadlgg Pr(i;jat:ﬁgon R&D ex- VA/
tivity, . . pendi-ture, PV, R&D / VA, %
(VA), mil- (PV), mil- et
thousand lion euro lion euro million %
euro euro
1 2 3 4 5 6 7
EU -27
. 179.0 97 881.6 276 716.0 15 749.15 354 16.09
(since 2020)
1. Ireland 784.4 12 657.6* 43 685.6 164.70* 29.0 1.30
) 23 445.6 .
2. Switzer- 499.8 837316 | 49923557 | 259 22.98
21728.4**
10519.6 *
3. Belgium 370.4 304331 | 22270987 | 3 28.43
7832.5**
4. Sweden 342.0 4797.2 9390.5 508.65 51.1 10.60
5. Denmark 307.0 TS| asamre | BT k00 17.69
6. Finland 285.1 1336.7 2100.7 149.20 63.6 11.16
7. The Ne- 2012.2 o
therlands 153.2 5479.3 250 36.7 11.69
8. ltaly 139.8 92314 26 524.0 609.97 34.8 6.61
9. Germany 129.5 20431.2 59 903.0 5226.40 34.1 25.58
. 2130.7 o
10. Austria 128.2 1831.17* 44827 310.635 47.5 16.96
12 180.2
11. France 127.0 41205.1 830.723** 29.6 6.74
12320.9**
12. Spain 110.5 5245.3 14 233.7 755.00 36.9 14.39

15 Jreland's total corporate tax rate is 12.5%, but foreign multinationals pay a total effective tax rate
(ETR) of 2.2-4.5% of their global profits "transferred" to Ireland via a global network of bilateral tax
agreements. These lower effective tax rates are achieved through a set of tools from the Irish Base
Erosion and Profit Shifting (BEPS) system.

Ireland's main international tax schemes use intellectual property accounting to influence the BEPS
movement, so almost all foreign transnational corporations in Ireland belong to industries with signifi-
cant intellectual property in life sciences and technology [33].
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Table 1 (ending)

13. Hungary 724 14127 2605.2 242.00 54.2 17.13
14. Cyprus 70.8 1243 252.8 9.61 49.2 7.73
15. Portugal 61.3 486.3 1247.7 116.80 39.0 24.02
16. Croatia 57.8 288.0 7337 47.43 39.3 16.47
17. Malta 56.6 58.4 159.3 2.37 36.7 4.07
18. Poland 45.00 1139.30 2933.60 124.49 38.8 10.93
19. The

Czech 42.80 461.00 1489.60 53.72 30.9 11.65
Republic

20. Romania 41.90 440.90 891.90 7.46 49.4 1.69
21. Latvia 36.20 80.90 197.10 454 41.0 5.61
22. Slovakia 32.10 70.20 174.70 2.62 40.2 3.74
23. Estonia 317 Ei** 36.8 0.74** 30.2 6.12

Note: * — data for 2014, ** — data for 2017.
Source: calculated by D.Honcharenko based on [31, 32].

The figures for Italy and France can be explained by the current trend of pharma-
ceutical companies transferring research activities to academic and private contract
research organizations (CROs) in other countries. The R&Ds that firms prefer to
outsource include a wide range of activities, from basic research to late-stage deve-
lopment and clinical trials. This strategy of outsourcing pharmaceutical companies
allows to minimize investment not only in the construction of laboratories, but also
in the development of new drugs, as well as to increase net profit and cash flow,
reduce the cost and speed up research, and increase the efficiency of production pro-
cesses, which helps redistribute resources and direct them to other areas, such as
marketing. It also helps facilitate compliance with the regulators' standards and re-
quirements in different countries.

The obtained results show that a number of leading countries with developed
pharmaceuticals with high added value show low values of the indicator "R&D-in-
tensity", which indicator, in our opinion, cannot be an unambiguous criterion for the
level of innovation and high-tech in pharmaceutical production. After all, the medi-
cines on the market today are the result of long, expensive and risky R&D. From the
moment of the first synthesis of a new active substance and until the medicine enters
the market, on average, at least 10-15 years pass (Fig. 1).

The cost of the R&D of a new chemical or biological molecule was estimated at 1926
million euros (2558 million in 2013 USD) [35, p. 6]. On average, only one or two out of
every 10,000 substances synthesized in laboratories successfully pass all the stages of
development necessary to become a commercial medicine.

The current high rates of value added in pharmaceutical industries are the result of
public-private capital investment in the development of technological and human re-
sources over many previous years. The present high spending on pharmaceutical R&D
lays the foundation for the future innovative and commercial success of the production
of medicines and medical devices and testifies primarily to the economic capacity of a
country's pharmaceutical industry to invest in innovation.

Regarding endogenous barriers

In Ukraine, a number of scientific institutions are able to carry out fundamental
and applied research in the interests of pharmaceutical development. For example,
at the National Academy of Sciences of Ukraine are the Institute of Molecular Bio-
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Fig. 1. Stages of research and development of new drugs®®
Source: compiled based on [35].

0 years of R

logy and Genetics (research of genomics and protemics of higher organisms, bio-
technology and bioinformatics, molecular mechanisms of the most common human
pathological conditions, development of new diagnostic methods, and disease ther-
apy and prevention), O.V.Palladin Institute of Biochemistry (research on animal and
human biochemistry, molecular biology, bioinformatics and biotechnology, nano-
biotechnology, as well as work aimed at the development of drugs, drugs of biolo-
gically active substances, diagnostics and biosensors, and tools for medical prac-
tice); D.K.Zabolotny Institute of Microbiology and Virology (development of new
antimicrobial drugs, already created more than 10 probiotic drugs for the treatment
of various diseases, such as biosporin, subalin, batumin, mycomelanin, gamalin, cy-
tobiotect, etc.); O.V.Bogatsky Physico-Chemical Institute (study on the relationship
between the structure and properties of supramolecular compounds, development of
targeted synthesis of biologically active substances - promising drugs (neurotropic,
immunotropic, antiviral, antiplatelet, etc.); R.E.Kavetsky Institute of Experimental
Pathology, Oncology and Radiobiology (study on tumor cell metabolism, in parti-
cular, the study of molecular genetic features of the regulation of metabolic processes

16 SPC max - according to European regulations, the Supplementary protection certificate Manufactur-
ing Waiver (SPC MW) gives the right to marketing exclusivity of the original drug even after the expi-
ration of the patent protection. That means, in addition to 20 years of patent protection of the original
drug, in fact, another five years of exclusive sales without competition from generics (for pediatric
drugs - another six months).
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in tumor disease and the development of biotechnological and sorption agents for
their pharmacocorrection, nanosystems and targeted therapy). Similar institutions
are also at the Academy of Medical Sciences of Ukraine, National Academy of
Agrarian Sciences of Ukraine, and Ministry of Science and Education. However, in
the expenditures of Ukraine's state budget for 2020, the total allocations to the NAS
of Ukraine amount to 10,601.4 million UAH, or 0.235% of GDP [18]. Given the
NBU official exchange rate of the dollar to the hryvnia as of 01.11.2020, it is only
372.8 million USD, which is almost 13 times less than the minimum rate of research
expenditures of one TNC from the TOP-10 world leaders in the pharmaceutical in-
dustry (Table 2). Annual budget allocations to the NAS of Ukraine are meager com-
pared to those allocated by European governments in response to SARS-CoV-2
alone. In particular, the German government, which through the Federal Ministry of
Health spent on federal research institutes 9574 million euros to help fight the vi-
rus [12].

Table 2
R&D spending by key global pharmaceutical TNCs
Expenditures on R&D, | Share of R&D spending
Company billion USD in prescription sales, %
2019 2026 2019 2026
Roche (Switzerland) 10.3 12.9 21.3 21.2
Merck & Co (USA) 8.7 11.0 213 20.6
Johnson & Johnson (USA) 8.8 10.7 22.0 9.1
Novartis (Switzerland) 8.4 9.7 18.2 17.7
Pfizer (USA) 8.0 9.7 18.2 18.9
Bristol-Myers Squibb (USA) 5.9 9.4 234 21.0
GlaxoSmithKline (Great Britain) 55 7.6 17.7 18.6
AstraZeneca (Great Britain) 5.3 7.5 22.9 18.3
AbbVie (USA) 5.0 7.3 154 13.9
Eli Lilly (USA) 5.6 7.0 27.9 22.7
Total Top 10 71.6 92.8 21.6 204
Others 114.6 139.7 - -
Total 186.1 232.5 21.4 16.7

Source: compiled based on [36].

The study of the State Statistics Service data on expenditures by areas of innova-
tion in the industry "Manufacture of basic pharmaceutical products and pharmaceu-
ticals" showed that in 2019 only 30 enterprises in Ukraine allocated for R&D (do-
mestic and foreign) 1449 million UAH, or (according to official exchange rate of the
NBU) 56 million USD (Table 3). At the same time, producers finance 100% of in-
novations at their own expense. It is obvious that under such conditions it is ex-
tremely difficult for Ukrainian pharmaceutical companies to introduce technological
innovations and compete not only in the foreign, but also in the domestic one.

Along with the limited funding for science and lack of state aid for business re-
search and innovation (as is the case in the EU [1]), and hence insignificant prospects
for technological development of the industry, there is another problem, which is
training.
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Table 3

Innovation spending by innovation areas within the activity ""Manufacture of
basic pharmaceutical products and pharmaceutical preparations"

(NACE code 21), 2018-2019
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Source: compiled by D.Honcharenko based on [37, 38].

Every year, medical and pharmaceutical educational institutions of the Ministry
of Health graduate more than 10 thousand people of educational level "specialist"”
(master). In 2017, 14,976 students entered medical higher education institutions
(hereinafter - universities), as well as medical faculties of five classical universities
for bachelor's and master's degree programs in health care, among them, in the spe-
cialty of "pharmacy, industrial pharmacy "- 26% [39]. The question of the quality of
students' training remains critical. In the absence of an established minimum score
of the External Evaluation, those who enter these universities have ultra-low results
(for example, a minimum score of 100 points). At the same time, in 2017, the passing
score on the profile subjects of "chemistry" or "biology" for education at the expense
of the state budget in the specialty "medicine” varies from 150 to 174, while in the
specialty "pharmacy, industrial pharmacy" - 182-194 depending on particular uni-
versity. The reason for the high scores for enrollment in the latter specialty at the
expense of the state budget is the low volume of government orders (where phar-
macists constitute less than 5%). Instead, for entering in the specialty ""Phar-
macy, Industrial Pharmacy" at the expense of legal entities and individuals, the
passing score in 2017 was much lower (100-151) (i.e. enrollment was possible with
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a minimum of 100 points). This trend persists and causes a very small humber of
professionals seeking degrees in pharmaceuticals. In Ukraine, they are several orders

of magnitude fewer than postgraduate and doctoral students in, for example, the legal
sciences (Table 4).

Salikhova O., Honcharenko D.

Table 4
Number of trained postgraduate and doctoral students in Ukraine by
branches of science, persons

Number of postgraduate Number of postgraduate
Branches of science course students course leavers
2016 2017 2018 2016 2017 2018
chemical 247 139 36 108 84 84
biological 756 427 149 282 282 265
medical 1194 756 255 402 381 335
pharmaceutical 55 30 9 19 24 22
legal 2163 1492 684 451 548 579
Branches of science Number of doctorate Number of doctorate course
course students leavers
chemical 11 6 — 5 5 5
biological 24 14 3 8 9 11
medical 32 17 4 14 14 13
pharmaceutical 2 2 1 1 - 1
legal 61 28 4 30 27 27

Source: compiled based on [39].

The lack of endogenous scientific, innovative and human resources determines
the nature of pharmaceutical production in Ukraine. A study on the structure of in-
termediate consumption of the pharmaceutical industry shows that 62.6% of expen-
ditures is spent on health care services, 30.3% - on APIs and other raw materials for
production, 4.8% - on agricultural products and only 0.05% on chemical products
(Table 5). This is evidence that Ukraine's pharmaceutical little on domestic syn-
thesized chemicals, primarily due to the fact that the own chemical industry for
the needs of pharmaceuticals in Ukraine no longer exists.

Table 5
Structure of intermediate consumption of Ukraine's pharmaceutical
industry as an input-output table, 2018 (in consumer prices)

Volume, Share,
Name CEA code million Hrn %
Total, including 43608 100.00
Health care and social assistance Q86-Q88 27300 62.60
Prod_uctlon of basic pharmaceutical products and pharma- co21 13215 3030
ceuticals
Agriculture, forestry and fisheries A01-A03 2093 4.80
Production of chemicals and chemical products Cc20 22 0.05
Other 978 2.25

Source: compiled by D.Honcharenko based on [40].
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In order to single out among the intermediate goods those that embody the ad-
vanced technologies, in 2011 O. Salikhova combined the Classification by UN broad
economic categories with the OECD/Eurostat aggregation of high-tech goods
[41, 42]. This made it possible to aggregate high-tech goods by functional purpose
(means of production, intermediate and consumer goods), which became a funda-
mentally new statistical tool for analyzing the activities of high-tech industries, in
particular, for assessing the scale and degree of dependence on imported advanced
technologies and capital goods.

Based on the proposed approach to the combination of classifiers, D. Honcharenko

deepened this toolkit [18] by defining the range of goods, which are the source for the
production of drugs, and by introducing into scientific circulation the concept of "high-
tech pharmaceutical intermediate good", hereafter referred to as HTPIG. D. Honcha-
renko also searched for transition keys between the codes of subsection 54 *Medical and
pharmaceutical goods" of the Standard International Trade Classification (SITC Rev.4),
the Ukrainian classification of goods of foreign economic activity (UCGFEA), Classifi-
cation by broad economic categories (SBEC), and main classes of goods in the System
national accounts (SNA). Thus, for the first time, the List of medical and pharmaceutical
products categorized by end use: intermediate and consumer goods was formulated:
(according to SITC Rev.4 and UCGFEA) - as an aggregated classification grouping.
Based on it, and taking into account the codes of the Aggregation of high-tech goods
according to SITC Rev.4 of Eurostat and UCGFEA, the List of high-tech medical and
pharmaceutical goods categorized by end use: intermediate and consumer goods is for-
mulated.

For the first time, this statistical toolkit provided the opportunity to estimate
the scale of costs for imported components of the production of medical devices
and medicines, including those embodying advanced technologies and are the
source for HTPI. Formulated based on UN Comtrade information, the database al-
lows for structural and dynamic analysis of the flows of these goods in Ukraine and
other countries.

Calculations based on the authors' tools show that the total volume of imports of
HTPIG in 2018 amounted to 399.6 million USD, which, according to the official
exchange rate of the NBU, is equal to 10868.72 million UAH (Table 6).

Given the data of the State Statistics Service on intermediate consumption of
pharmaceutical products in the industry "Manufacture of basic pharmaceutical pro-
ducts and pharmaceuticals” (NACE code 21), which in 2018 amounted to 13,215
million UAH (Table 5), the share of foreign HTPIG in the industry's consump-
tion is 82.2%. This gives grounds to conclude that Ukraine's pharmaceutical pro-
duction is mainly based on imported high-tech pharmaceutical substances, and
therefore has a critical dependence on these supplies to ensure the smooth ope-
ration of industrial companies and health care.
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Table 6
HTPIG imports to Ukraine, thousand USD
2019/
HTPIG category 2018 2019 2018, %

Antisera and other blood fractions and modi-
fied _|mmunolog|cal pro_ducts, whether or not 195934.7 2001355 21
obtained by means of biotechnological pro-
cesses
Human blood; animal blood prepared for ther-
apeutlc, p_rophylactlc or dla_gnostlc uses; vac- 55779.8 51615.1 75
cines, toxins, cultures of micro-organisms (ex-
cluding yeasts) and similar products
Vaccines for veterinary medicine 47910.5 51097.7 6.7
Vaccines for human medicine 40068.5 43863.1 9.5
Insulin and its salts 8217.4 23889.1 190.7
Per!|C|II!ns and thel.r derivatives with a penicil- 25186.0 23526.1 6.6
lanic acid structure; salts thereof, other
Extracts of glands or other organs or of
their secretions, other 6450.8 9308.5 44.3
Penicillins and their derivatives with a penicil-
lanic acid structure; salts thereof 3363.5 32185 43
Other medicaments, containing antibiotics 3871.6 2989.2 -22.8
Tetracyclines and their derivatives; salts 1614.9 1825.6 13.0
thereof
Chloramphenicol and its derivatives; salts 2382.9 1669.7 20.9
thereof
Glycosides, natural or reproduced by synthe-
sis, and their salts, ethers, esters and other de- 1802.5 1590.5 -11.8
rivatives, Other
Halogenated derivatives of corticosteroidal 1560.3 14218 89
hormones
Hormones, prostaglandins, thromboxanes
and leukotrienes, natural or reproduced by 649.4 1242.1 91.3
synthesis, Other
Steroidal hormones, their derivatives and 1325.0 12312 71
structural analogues, Other
Cortisone, hydrocortisone, prednisone (dehy-
drocortisone) and prednisolone (dehydrohy-
drocortisone); Rutoside (rutin) and its deriva-
tives; Erythromycin and its derivatives; salts
thereof; Streptomycins and their derivatives;
salts thereof; Containing penicillins or deriva-
tives thereof, with a penicillanic acid structure, 3467.2 3719.3 7.3
or streptomycins or their derivatives; Extracts
of glands or other organs or of their secretions;
Oestrogens and progestogens; Polypeptide hor-
mones, protein hormones and glycoprotein
hormones, their derivatives and structural ana-
logues; Other
Total 399585.1 422342.9 5.7

Source: compiled by D.Honcharenko based on the authors' tools and on data from [40].
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In 2019, foreign supplies of high-tech raw materials for the industry increased by
another 5.5% - up to 422 million USD (Fig. 2). At the same time, imports of high-
tech finished pharmaceutical products are growing: in 2019 - by 12.6%, to 1391 mil-
lion USD.

The main item of HTPIG import for domestic pharmaceuticals remains immune
sera (in 2019 Ukraine paid 200 million USD for them), blood fractions for therapeu-
tic use, immunological products, including those obtained using biotechnological
processes, vaccines for humans and animals, and insulin and its salts. In 2019, 81.8%
of imports of immune sera originated from 10 EU countries (among the leaders are
Germany and Ireland).

Despite the reduction of imports in a number of nomenclature items (Table 6), in
2019, purchases of insulin and its salts increased by 190% - to 23.9 million USD.
The main supplier of insulin for Ukrainian pharmaceuticals is China, in 2019 domes-
tic producers paid 17.6 USD for Chinese-made insulin. In 2019, a rapid growth was
registered in purchases of another item - glands and other organs and substances of
human and animal origin (by 44%, to 9.3 million USD). And China is also in the
lead in its deliveries to Ukraine (6.4 million USD).

450 400 422
400 —
350 310 324
250
200

150
100 57 62 68

= N e
2015 2016 2017 2018 2019

min USD

1 Pharmaceutical intermediates

B High-Tech Pharmaceutical intermediates

Fig. 2. Dynamics of imports of pharmaceutical intermediates and high-tech
pharmaceutical intermediates, million USD
Source: compiled by D.Honcharenko based on the authors' tools and on data from [43].

But the export of HTPIG from Ukraine in 2019 only amounted to 80 million USD.
The main items include: medicines containing insulin - 32.1 million USD; of which 30
million USD are deliveries to Brazil; serum immune and immunological products - 21.2
million USD, of which to India - 7.5 million USD, to Belarus - 3.6 million USD, and to
Kazakhstan - 2.3 million USD.

To evaluate the activity of HTPI in the context of foreign trade in HTPIG, in the
work by D. Honcharenko [18] it is proposed to take into account the contribution of

ISSN 2663-6557. Economy and forecasting. 2020, Ne 4 21



@ Salikhova O., Honcharenko D.

imported components to HTPIG, in particular, to calculate the coefficient of import

dependence of pharmaceutical production 1D 7, :

Dyrpn = Igp& ’ (1)
HTph
where 1., ;, isimports of HTPIG;
and p,.,, is value of goods produced by the pharmaceutical industry.
When assessing the supply of HTPIG to foreign markets, it is proposed to calcu-

late "net" exports, weighing it on 1Dy,

IYIVTph = XHTph (1- IDHTph) , 2)
where X ,:VTph is "net" exports of HTPIG;

and X, is total HTPIG.
When estimating the profits from the international HTPIG, it is proposed to calcu-
late the ratio of coverage of HTPIG imports by "purified" HTPIG exports COV

X w
HTph (3)

I HTph_in

will be greater than unit if the country's HTPIG

HTph *

COVHTph =
The value of indicator COV,,,
exports are based on domestic production with a high level of localization in the
country and has a low dependence on imports of intermediate goods. The value of
COVyy,,, Will be less than unit when the country exports HTPIG with a low level of

localization and high dependence on imports of technologies embodied in interme-
diate goods.

This toolkit was used to evaluate the activities of Ukraine's HTPI and, for compara-
tive purposes, those of Germany. When calculating formulas (1-3), the following data
was used:

-for 1yrpn_in - UN Comtrade data for the authors' List of HTPIG;

- for Py, - Eurostat data on the indicator “production value” of section 21

"Manufacture of basic pharmaceutical products and pharmaceuticals” (for Germany
in 2018 the figure was 51797.6 million euros), the official average exchange rate of
the euro to USD in 2018 - 1.18; for Ukraine - data of the State Statistics Service of
Ukraine on the indicator "volume of sold industrial products™ of section 21 (in 2018 -
34,633.2 million UAH), the official average exchange rate of the hryvnia to the dol-
lar US in 2018 - 2720,049 UAH for 100 USD;

- for Xyrpn - UN Comtrade data for the category “Pharmaceuticals” for Eurostat

aggregated high-tech goods.
Results of the authors' calculations are presented in Table 7.
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Table 7
Indicators of foreign trade in high-tech pharmaceutical products, 2018
w
Country Prpn_in Peron - |DHTph X HTph X HTph: COV yirpn
min USD min USD min USD min USD
Germany 3948,24 61121,17 0,06 31 622,00 29 579,32 7,49
Ukraine 400,05 1273,05 0,31 60,93 41,78 0,10

Source: calculated by D.Honcharenko based on data from [31, 43, 44].

The values of the indicators in Table 7 show thatCOvV

in Germany than in Ukraine, which proves the high localization of pharmaceutical
production and lower dependence on imports of technologies and intermediate goods
for the production of medical devices and medicines in Germany. Exports of high-
tech pharmaceuticals in Germany account for 52% of the country's output, while the
ratio of imported HTPIG to national output is only 6.5%. The industry earns 7.5
times more in foreign markets than the country spends on the purchase of foreign
HTPIG.

As for Ukraine, the country's COV,;,, = 0.10. Calculations confirm that the

vran » @S €Xpected is higher

manufactured drugs go mainly to the domestic market. The share of exports in the
industry's HTPIG is only 4.8%, in which the share of imported components is more
than a third. At the same time, the ration of HTPIG exports to purchased foreign
HTPIG is only 1/10. Thus, Ukrainian pharmaceuticals, working on imported sub-
stances, produce mainly products for the domestic market, not earning in fo-
reign currency, even to cover the cost of purchasing the necessary ingredients.
In Ukraine, the value added of pharmaceuticals in 2018, according to the US Na-
tional Science Foundation, amounted to only 863 million USD, while in Germany,

which is a strong innovator, the figure is 38 billion USD (Table 8).
Table 8

Efficiency of pharmaceutical production, 2018

Country Employment, per- Value added, Value added per one
sons ths USD? employed, ths USD
Germany 157 4249 38 077 000 241,88
Ukraine 24 0002 863 000 35,96

Source: calculated by D.Honcharenko based on data from: Y Eurostat [31], ? State Statistic Service
[44], ® USA National Science Foundation [45].

According to our calculations, based on official statistics, value added per em-
ployee in the pharmaceutical industry, or apparent productivity in Ukraine is almost
7 times lower than in Germany, namely 35.96 against 241.88 thousand USD per
person.

Thus, given the above and taking into account the low level of funding for re-
search and innovation and significant dependence on HTPIG imports, we can con-
clude that development of the pharmaceutical industry in Ukraine and increa-
sing the output is influenced by foreign technologies embodied in intermediate
goods.
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International experts predict that in the coming years, economies in transition will
be the fastest growing markets, on average providing a 9.3% annual growth, and the
highest growth, according to their calculations, is expected in Ukraine, where annual
growth rates are projected at 15.2% [46, with. 5]. However, in 2019, the negative
balance of goods in Ukraine amounted to 10.7 billion USD. Given the forecasts for
growing demand, further increase in HTPIG imports (both intermediate and fin-
ished) will worsen this country's trade balance, increase the threat of devaluation of
the hryvnia, and lead to negative consequences in industry and economy, i.e. - ac-
cording to F. Feinsilber - to "truncated industrialization".

Therefore, summarizing the works [5-11], we can say that today the development
of HTPI in Ukraine is hindered by a number of endogenous barriers:

1. Poor state research infrastructure, lack of state financial support for science
and lack of interdisciplinary research in the interests of Ukraine's pharmaceutical
industry; lack of modern scientific and laboratory facilities, as well as equipment for
development and testing of new medicines and medical devices; and physical and
moral wear and tear of scientific instruments and equipment in the academic and
educational spheres.

2. Poor correlation between the areas of research and development in the aca-
demic and educational sectors, and the innovative strategies of pharmaceutical com-
panies. Lack of close cooperation with manufacturers leads to low level of commer-
cialization of scientific achievements in the interests of the Ukrainian pharmaceutical
industry.

3. Lack of state aid to business entities for research, technological development
and innovation, as well as the lack of cheap loans put Ukrainian producers to an
unequal position relative to their foreign competitors.

4. Low accumulation of capital by pharmaceutical companies, and hence the lack of
funds to raise R&D expenditures and implement large-scale investment and innovation
projects (in Ukrainian pharmaceuticals, the share of R&D expenditures in value added
only amounts to 3.4%?’, which is much less than the EU average (16.5%) and does not
meet the threshold for the industry to be classified as "high-tech™).

5. Discriminatory barriers for Ukrainian pharmaceutical companies established in the
form of an additional five-year patent protection for drugs (Article 6 of the current Law
of Ukraine "On protection of rights to inventions and utility models"), and a five-year
period of exclusive protection for original medical products (Article 9 of the Law of
Ukraine "On medical products"), which deprive the domestic manufacturers of the right
to develop, register and market the first generics during the entire five-year period of
exclusivity?®.

17 According to the input-output presented in the Statistical Collection "National Accounts of Ukraine
for 2018" [40], the value added of the pharmaceutical industry of Ukraine in 2018 amounted to 12,649
million UAH. Taking into account the data on internal and external R&D (Table 3), which together
amount to 433.5 million UAH, the share of R&D expenditures in pharmaceutical value added is only
3.4%.

18 The Draft Law "Let's Make Medicines Cheaper!" (On Amendments to Certain Legislative Acts of
Ukraine Concerning the Comprehensive Reduction of Medicines for Citizens and Ensuring the Deve-
lopment of Domestic Pharmaceutical Industry) recommends abolishing the discriminatory provision
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6. Intermediates (raw materials and processed products) and advanced technolo-
gies for the production of high-tech pharmaceuticals (capital goods) still are mostly
foreign made, which leads to the industry's high dependence on imports.

7. Lack of mechanisms to support the promotion of domestically made high-tech
pharmaceutical products in both domestic (through the public procurement system)
and foreign (through the Export Credit Agency) markets®®.

Regarding policy measures and strategic priorities

For a number of reasons, the HTPIG market differs from the market for other
high-tech goods, which traditionally have competition between manufacturers and
where buyers, critically evaluating goods, can usually choose appropriate quality and
characteristics of the product for which they pay the price set by the seller (producer).
The inability of buyers (consumers) to evaluate the real benefits and effectiveness of
drugs, the people's natural feature to justify their consumer choice primarily by op-
timistic expectations rather than sound logic, as well as the important role of "third
parties», which is the doctors who prescribe particular drugs. The situation requires
a state policy of regulation and encouragement of both supply and demand for do-
mestic medicines and medical devices®. Therefore, when choosing the mechanisms
of the policy of development of Ukrainian HTPI, the country's administration should
balance the interests of consumers and producers with those of the state, taking into
account the following goals:

—to care about the nation's health; the task of the country's administration is to
regulate and finance the public health sector with taxpayers' money, as well as to
promote the affordability of medicines, i.e. the state should be on the side of the
medicines' consumers and interested in reducing their prices.

—to ensure the efficiency of the economic system and social stability; the task
of the state is to increase the income of pharmaceutical producers, focusing them on

regarding the intellectual property for medicines whose patents have expired. This is due to the follow-
ing. Part 4 of Art. 6 of the Law of Ukraine "On Protection of Rights to Inventions and Utility Models"
allows to extend the term of patent protection for another five years in addition to the twenty-year period
for the original drug.

This five-year exclusivity period is part of the "TRIPS+" agreement. The implementation of the dis-
criminatory provision of "TRIPS+" in Ukraine's legislation allows international pharmaceutical corpo-
rations to hold a monopoly position in the Ukrainian market, receiving extra profits. This provision is
a significant obstacle for Ukrainian companies to bring the first generics to market, as the full cycle of
their development and registration is 4-5 years. Substantiation of the need to amend the Law of Ukraine
"On protection of rights to inventions and utility models", namely: withdrawal, from Art. 6, of part 4,
which concerns the extension of patents for inventions, whose objects are medicines, is also presented
in [28]. However, the bill has not yet been approved.

19 Endogenous and exogenous factors are considered in more detail in [28].

20 As noted by the authors in [14, p. 73], one of the reasons for the prosperity of Germany is that
Germany did everything possible to inculcate in its people a love of German goods. The Germans have
so-called 10 business commandments, which are listed in almost every commercial institution. They
urge Germans not to buy foreign goods when there are goods for the same purpose, but produced in
their own country, because the purchase of foreign goods impoverishes their country. This contributed
to the fact that at the stage of emergence of the pharmaceutical industry, the German domestic market
became its main market accounting for about 40% of the industry's sales.
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increasing profitability; maintaining and increasing high-paying jobs in pharmaceu-
ticals and related activities, which will allow to receive more tax revenues and pay-
ments, i.e. the state should play on the side of drug producers interested in increasing
their prices;

— to promote the emergence of new effective drugs based on advanced techno-
logies; The task of the state is to stimulate innovations of pharmaceutical manufac-
turers, encourage them to increase spending on R&D and promote innovative pro-
ducts, which will help them increase profits through innovation rents and provide
the health care system with more effective and high-quality drugs; that is, the state
should act both on the side of drug manufacturers and on the side of consumers;

— to reduce the dependence on imports; the task of the state is the development
by national producers of necessary medicines with the maximum use of local re-
sources (first of all, active pharmaceutical ingredients). At the same time, in order to
achieve the goal of reducing dependence on imports, it is necessary to compensate
for the development of import-substituting domestic chemical production for the
needs of the domestic industrial market, including pharmaceuticals.

As shown by the results of research on the foreign experience of Germany [1, 12],
France [1, 13], China [16], and Mexico [21], to solve the problems of the pharma-
ceutical industry it is necessary to strengthen the role of the state, and improve re-
gulatory and institutional principles of drug production based on endogenous inno-
vations. The first step should be the development of a "Strategy for the development
of the high-tech industry of medicines and medical devices in Ukraine until 2030"
It should promote the creation of endogenous HTPI production.

Based on the present study, production of endogenous HTPIG is an industry built
on the principles of national innovation, where businesses supported by advanced
technologies and workers of technology-oriented professions, which account for at
least 30% of total employment (like, for example, in the US), produce high-tech
medicines and medical devices, while the share of imported HTPIG does not exceed
10% (following the example of Germany). The industry brings to market new or
improved products, receives high added value, whose share in revenue from sales is
at least 30% (the case in Germany) and allocates at least 15% of value added (EU
average) to R&D.

Based on current global technology trends, in the development of pharmaceutical
industry in Ukraine, it is necessary, in our opinion, to emphasize a comprehensive
approach that would cover the following key areas: biologicals, chemicals, medical
equipment, pharmaceutical fillers and packaging systems, pharmaceutical equip-
ment and equipment production, and to introduce:

1) The State Scientific and Technological Comprehensive Program for the deve-
lopment of pharmaceuticals and related industries of Ukraine, which will include:
development of new biological and chemical substances and drugs; medical products
(medical equipment and medical devices); new fillers and packaging materials, as
well as machines and equipment for pharmaceutical production;

21 The conceptual principles of the Strategy are presented in [28].
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2) The State Program of Technological Innovations and Digitalization of Phar-
maceutical Production and Related Industries of Ukraine, which will be imple-
mented based on public-private partnership and will assist in raising production ef-
ficiency, improving product quality, and promoting to market innovative products
based on domestic developments with a high level of production localization, which
will create new jobs in the pharmaceutical and related industries and raise their value
added;

3) The State Program "New Ukrainian Medicines, Medical Devices and Related
Products™, within which it is planned to initiate the identification and certification of
pharmaceutical and related industries that meet the criteria of "high-tech product
based on endogenous innovations” and provide preferences for their procurement.

Implementation of a comprehensive policy for the development of pharmaceuti-
cal and related industries first of all requires elaboration of the draft Law of Ukraine
"On Sources of Financing of the State Fund for Pharmaceutical and Related Indus-
tries”, which will state that, within a special fund of the State Budget of Ukraine, the
State Fund for Pharmaceutical Industry will be created whose revenue part will be
formed a 1% fee from the sale of medicines and medical devices with a simultaneous
1% reduction of value added tax on these goods, with appropriate amendments to
the Tax and Budget Codes of Ukraine. The expenditure part of the fund should be
used to fund research, innovation and investment projects for the development of
pharmaceutical production. This should create preconditions for financing the above
programs based on public-private partnership.

Conclusions

The development of HTPI in Ukraine will not only contribute to progress in me-
dicine, improve health, quality and life expectancy by improving existing and deve-
loping and bringing to market new medicines and medical devices. Through targeted
public policy, the pharmaceutical industry can become both a key asset of Ukraine's
economy, providing high added value and encouraging the development of related
activities, and a guarantee of social stability, creating high-paying jobs, promoting
direct and indirect employment, and reducing threats to national security in economy
and social sphere.

The solution of these issues and implementation of the authors' proposals relate
to various policies, and therefore are within the scope of various authorities®?, pri-
marily: the Ministry of Health of Ukraine (health policy, technological regulation of
medical products, human resources development in the healthcare, and development
of high-level medical and pharmaceutical education and science), the Ministry of
Strategic Industries of Ukraine (industrial policy, the functioning of the state fund
for the development of basic and critical technologies), the Ministry of Economy,
Trade and Agriculture of Ukraine (investment, economic, and foreign economic po-

22 The above proposals were submitted to state bodies, they received positive feedback from the heads
of the Office of the National Security and Defense Council of Ukraine, the Secretariat of the Cabinet
of Ministers of Ukraine, the Ministry of Strategic Industries of Ukraine, the Ministry of Health, and the
Ministry of Economic Development, Trade and Agriculture.
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licies), the Ministry of Education and Science of Ukraine (scientific and technical,
and innovation policies), and the Ministry of Finance of Ukraine (monetary policy).
The development of HTPI is also related to the issues within the scope of the Minist-
ry of Environmental Protection and Natural Resources (industrial waste manage-
ment). The authors' proposals and recommendations in this article require, on the
one hand, professional discussion with scientists, manufacturers and civil servants
and coordination of positions on key principles of the development in the interests
of national security, and on the other - complementary actions by the authorities to
implement selected priorities.
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Hicmb 810 pecypcie ma PUHKI8 PO38UHEHUX KPAiH, a 3aYyUeHHs nepedo-
8UX I[HO3EMHUX MEXHOJo2Il MOoXKe cmamu KAmai3amopom HAPOo-
WYBAaHHsT mexHoso2iuHo20 nomeryiany BTDB npuiimarouux KpaiH 3a
YMO8U AKMUBHOT 0eprKaA8HOT NOSUIMUKU 3 NOCUIeHHSL abcopbuyiliHoi 30am-
Hocmi 2any3i 00 (HHOBAUIU, HOZPOMAOIKEHHSI 3HAHb ma JH0O0CbKO020
Kranimany, 3MiH IHCMUMyyiiiHo20 cepedosuiiia, NOKPAULEeHHS PAMKOBUX
Yymoe 051 iHHoeauyill. Y koHmekcmi po3byoosu BTPB noka3aHo 3HAUEHHS.
Meperkegoz0 xapaxmepy Habymmst (papMKOMNAHIAMU CMITIKUX KOHKY-
PEeHmMHUX nepesaz, wio 6a3yromsbcsi HA4 pecypcax, SIKi CKAA0HO 3imMimy-
samu abo 3amicmumu; 06TPYHMOBAHO, ULO MepexKi, BUOYO0BAHI i3 Micye-
sumu Haykosumu ycmarogamu, 3BO, OocniOHUubKUMU NiOpo30L1amMu
HUUX KOMNAHIU, 0aromb hapMeUupobHUKAM MOAKIUBICMb OMPUMAMU
docmyn 00 KOMNIeMEeHMAPHUX AKMUe8i8 i cmarmb ix cneyugiuHum pe-
cypcom, wo 3abesneuye YHiKAbHI KOHKYPEHMHI hepesazu.

BusieneHo memoouko-cmamucmuuHi ocobiueocmi Kamezopusayii iH-
dycmpiil 3a piBHemM MexHON02IMHOCMI 8 YMmo8ax 2nobanizauii; o6rpyHmo-
8AHO, ULO CbO200HIUUHE HU3bKEe 3HAUEHHSL CNIBBIOHOWEHHSL sumpam Ha 00-
cniookeHHst 1 po3pobru ([IiP) ma ododaHoi eapmocmi chapmayesmuru
OKpemux KpaiH He € 03HAKOW il He8UCOKOI MexHO/02IMHOCMI, OCKLIbKU
OMPUMAHL HUHL 00X00U 2a1y3i € pe3ysiemamom dogzompusanux [iP ma
Y32002KY8ANILHUX NPOuedyp i3 8UBECOEHHSL HA PUHOK HOBUX JUIKAPCbKUX 30~
cobig 3 nazom y 10-15 pokig. 3anponoHoeaHo HO8ULL tHCMpymeHm 00-
CTUOIKEHHS. MIKHAPOOHOT Mopeisii 8UCOKOMEXHONO0ZIMHUMU apmMayes-
MUUHUMU MO8APAMU, OCOONUBICMb SIK020 NOASl2AE Y KAmMe20pu3auyii
HOMEHKAAMYPHUX NO3ULIN 3Q KIHUEBUM 8UKOPUCMAHHAM; COOPMOBAHO
Ilepenik BUCOKOMEXHONOIUHUX MEOUUHUX ma (papMayesmuuHux
npomixHux mosapie — BT DIIT (3a SITC Rev.4 ma YKT 3E/]); 3anponoHo-
8aHO NOKA3HUKU: KoegiieHm iIMNopmo3aniesxHoOCmi hapmayeemuuHozo
8UPOBbHUYMBA, "OoUUWEHUL" eKxcnopm (apMayesmuuHux mosapia ma
Koegpiyicnm nokpumms imnopmy BT @IIT, nodaHo ghopmynu ix obuuc-
JleHHsl. AemopcbKull nioxio ynepuie HAoa8 MOMNIUBICMb OUIHUMU MAC-
wmabu sumpam ma 3a1esKHICMb PapmMiHOYcmpii 810 IMNOPMHUX KOM-
NOHEHMI8, U0 eMLNI0I0Mb Nnepedosl MexHOI02ll ma € SUXIOHUMU OJis
BT®B.

BusigneHo, wo 8 YKpaiHi uacmra iHO3eMHUX NPOMIKHUX BUCOKOMEXHO-
JIO2TUHUX MOBAPI8 Y CNOMKUBAHHL 2a1y3t csiae 82,2%; sanysb, npayroouu
HO IMNOPpMHUX CYOCMAHUISX, 8U20MOBNSE NEePesarkKHO NPOOYKUito ONst
BHYMPIUHBO20 PUHKY, HE 3apobasiiouu Y ealomi Hagime O/ist NOKpUmMmsi
sudamkis Ha NpuobaHHsS HeOOXIOHUX THzpedieHMI8; 8UPOOHUKU He chupa-
IOMbCSL HA CUHME308AHI XIMIUHI NPOOYKMU 8IMUUIHSIHO20 8UpPOOHUUMEA
nepeoycim uepe3 me, uio NPooyKmig XiMiuHoi iHOycmpii onst nompeb gap-
MauesmuKu 8 YKpaiti exe npaKmuuHo Hemae; HapouLyeaHHsl 0bcsieis au-
pobHuymea gidbysacmucsi  Ni0 8NAUBOM  THO3EMHUX MEXHOJ02il ma
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npomikHux mosapis. ObTpYyHMoBAaHo, W0 hapmayesmuuHe 8UPOOHULMEBO
MAE KPUMUUHY 3AIeXKHICMb 810 IMNOPMHUX NOCMABOK O/1sl 3abe3neueHHs
6e3nepebiliHoi pobomu nionpuemcms ma 20.1Y3i 0XOPOHU 300PO8 Si.

BusigneHo kntouogi eH002eHHL bap epu, U0 NepeukoosKarome po3eUmKy
BT®B, cepeo sikux — npobnemu y nideomosyi gaxisyie ma bpax eueHux,
KOMNemeHYli SIKUX CNpusimumymes 8UPIULEHHIO 3a80aHb eHO02EHHO020 po-
38UMKY 2any3i; 8I0CYymHIicmb OeprkasHoi donomoau cyb’ekmam 2ocnooa-
PHOBAHHSL HA NPOBEOCEHHSL HAYKOBUX O0CNIOXKEHb, MEeXHOI02UHY ma THHO-
8ayiliHy OisIbHICMb, OpaK 8/1ACHUX KOULMI8 0151 HAPOULYBAHHSL 8UOAMKI
Ha [IiP ma peaniBzayito MaCuUIMAbHUX [HEeCMUYIIHO-IHHOBAUIIHUX
npoekmis; 6pax dewlesux Kpeoumis, uepes w0 YKpaiHcobki ¢papmeupood-
HUKU NOmpanisiiome Y HEpi8HI YMOBU NOPIBHSIHO 13 THO3EMHUMU KOHKY-
peHmamu.

BanponoHosaHo KoHuenmyanbHi 3acadu po3dbydosu BTDB 6 YKpairi;
00TPYHMOBAHO OOULILHICMb HOPMAMUBHO-NPABOSUX 3MIH, SUSHAUEHHS
cmpameiuHUX npiopumemie ma 3anpoeaocskeHHst 3axo0i8 po3sumry
BT®PB 6 YkpaiHi Ha 6a3i KOMNIEKCHO20 NiOX00Y, U0 OXONH08AMUME
CMBOpPEeHHSI MAa OCBOEHHS. Y BUPOOHUUMSBL (hapMayesmuuHux IiH-
2pedieHmig 07151 NKAPCbKUX 3acobi8 (XIMIMHUX Mma 6I0MexXHOI02IUHUX MO-
eapis), MeouuHuUX eupobie, HANOBHIO8AUI8, NAKYBANbHUX MAMepianis,
MAWUH Mma 06/IAOHAHHSL O/l haApMAUEe8mMUKU, — Ye Cnpusimume 3mMeH-
WEHHIO 3A1eAHHOCMI 810 THO3eMHUX MEeXHO02ll, NIOBUULEHHIO PIBHSL J10-
Kaszayii supobHUYUMBA, 3atiHImocmi ma Ha0xo0xeHsb 00 6100 Kemig ycix
pieHie 25,

Knrouoei cnoea: euUCOKOMEXHO/M02IUHE SUPOOHULMBOo, hapmaues-
muKa, NPOMUCIO8ICMb, MEXHO02ll, IHHO8All, eHOo2eHHI IHHOo8aUll, mex-
HOJI02IUHA 3A/IEXHICMb, 0eprKasHA NOJIMUKA

25 Tly6mikarliro TMiAroTOBNEHO B PaMKaX IiIbOBOT KOMIIIEKCHOT MpOrpaMH HAayKoBMX jociimkens HAH
Vkpainu "MakponepcreKTHBY eHIOoreHi3allii eKOHOMIYHOTO pO3BUTKY YKpaiHn' (Iep)kaBHHUiT peecTpartiii-
Huit Ne 01170U006435).
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