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Abstract. The article describes a common problem of developing countries which is a negative impact of
multinational corporations on the domestic pharmaceutical market and describes specific actions that can be
undertaken to protect the interests of national pharmaceutical manufacturers. The problem is shown on the
example of Ukraine and the paper discusses solutions presented by the Ukrainian Ministry of Health project
which assumes that by the year 2021 production (and consequently, sales) of multinationals should be down-
sized to 50% of the total market turnover.

Since the Ukrainian Ministry of Health project only says that by 2021 the parity between national and foreign
production (and consequently sales) should be 50 % : 50 %, the main purpose of the paper was to explain
what factors determine the level of national production of pharmaceuticals and how to change them to enable
national sales to grow to 50 % of the total market turnover.
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1. Introduction

XXth and the beginning of XXI-st century are char-
acterized by a high speed of a new business envi-
ronment formation, where borders between coun-
tries are less visible, more flexible and as a result,
the collaboration between them is more productive.
The reason of these kinds of tendencies can be ex-
plained by the globalization phenomenon and fast
development of multinational corporations. As a
result, today a lot of research is dedicated not only
to the nature and operation of international corpora-
tions, but also to the impact that multinationals
make on markets of hosting countries. In this paper,
we will analyze such an impact on the Ukrainian
pharmaceutical market.

The problem for developing countries with the
pharmaceutical market is that while in developed
countries it is one of the most profitable and fast
growing markets, in developing countries it is usu-
ally underdeveloped, dominated by foreign compa-
nies and with a very low rate of return for national
manufacturers.

In Ukraine, it is believed that the reason of this
situation is the misbalance between national com-
panies and multinational corporations. To thwart
these negative trends, the Ukrainian government
prepared a project called “Development of the na-
tional production for substitution of pharmaceuti-
cals’ import by national production” which analyzes
the situation and introduces measures to strengthen
the position of national pharmaceutical companies.
In particular, it has been proposed that by 2021 na-
tional producers should reach 50 % of the total pro-
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duction of pharmaceuticals (licensed pharmaceuti-
cals and generics) sell in Ukraine.

The aim of the article is to propose specific de-
sired (guideline) values (defined as a percentage of
total pharmaceutical market sales) of imports and
foreign companies’ production of generics for the
Ukrainian market that would allow national produc-
ers to reach 50 % of the market turnover by 2021
and no more than 25 % share of generics.

In order to do so, we use Borodich (2000) mo-
del in which production of national Ukrainian
pharmaceutical companies depends mostly on: im-
ports of pharmaceuticals (licensed and generics),
sales of nationally manufactured pharmaceuticals
(licensed and generics), foreign production of ge-
nerics and national production of generics.

The model is supposed to be an answer to the
public discussion in Ukraine, especially in the Uk-
rainian professional medical journal “Apteka” about
the dangers of completely losing national (Ukraini-
an-owned) pharmaceutical manufacturers if they do
not receive support now, dependency of national
manufacturers on foreign import and discussion
how should be set proportions between licensed
pharmaceuticals and generics.

The model specifically deals with the problem
what reduction of imports of pharmaceuticals (im-
port of pharmaceuticals is necessary for national
production) is necessary in order to achieve by 2021
the desired 50 % / 50 % parity between national and
foreign production of pharmaceuticals as described
in the Ukrainian Health Ministry project “Develop-
ment of the national production for substitution of
pharmaceuticals’ import by national production”.
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As it was said before, the project assumes equal
share of production between national and foreign
pharmaceutical companies by 2021 and it also sug-
gests more stimuli to develop the production of li-
censed drugs instead of generics.

The main source for data is the Ukrainian Na-
tional Statistical Bureau, WHO and UNCDAD da-
tabases.

2. Pharmaceutical market of a developing
country on the example of Ukraine

Ukraine is a former member of the Soviet Union,
where pharmaceutical industry was in 100% fi-
nanced by the government. After the break-up of
the socialistic system all post-Soviet republics had
to create a new economic system that was based on
private  financing.  Ukrainian  pharmaceutical
Uarketry was no exception. Lack of governmental
Carkesl]ing and problems with finding private fi-
nancing made old national companies have huge
difficulties with continuing with their production
and not being able to satisfy domestic demand. As a
result, new companies appeared that filled-in the
gap — new Ukrainian private enterprises and multi-
nationals. Since economic reforms and lack of fi-
nancing created a huge technological gap between
the West and Ukraine, multinationals gained com-
petitive advantage and soon, foreign multinationals
overwhelmed both: old, still-under-restructuring
Ukrainian pharmaceutical companies and new do-
mestic start-ups. More to that, national companies
production became import-dependent because do-
mestic market was still transforming itself from
governmental into private financing and was not
able to provide people with all necessary pharma-
ceuticals.

Therefore, entrance of multinationals to the
Ukrainian market was a mixed blessing. On one
hand, it was advantageous for the country, because
the population did not experience shortages and had
access to modern pharmaceuticals not being pro-
duced by Ukrainian-owned firms. On the other hand
however, multinational corporations soon became a
barrier for the Ukrainian-owned firms’ development
as they offered very technologically advanced
pharmaceuticals at very competitive prices (thanks
to the economies of scale) with which Ukrainian-
owned firms were unable to compete. In this way,
pharmaceutical market was not becoming more di-
versified or competitive, or profitable for Ukraini-
an-owned manufacturers but more monopolistic and
foreign controlled.

As time passed by, the misbalance between
Ukrainian-owned (national) and foreign (import and
non-Ukrainian owned firms in Ukraine) shares in
pharmaceutical market became more and more une-
gual to the disadvantage to national producers.
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Finally, the government undertook a study to
analyze the seriousness of the situation and pro-
posed a project how to improve competitiveness
and situation of national (Ukrainian-owned) pro-
ducers. A policy was proposed which aim would be
that by 2021 national companies’ production and
eventually, national companies’ sales would consti-
tute 50 % of the total Ukrainian pharmaceutical
market turnover. In other words, by 2021 a
50 % / 50 % parity should be reached between for-
eign and national manufacturers of pharmaceuticals.

As it was said before, the purpose of this paper
is to propose how to achieve this goal through
changes of underlying variables and taking into ac-
count two important factors:

1) Multinational pharmaceutical corporations’
activity slows down development of national (na-
tionally-owned) pharmaceutical manufacturers of
developing countries.

2) Multinational pharmaceutical corporations’
activity makes national (nationally-owned) pharma-
ceutical firms in developing countries dependent on
production and import of MNCs.

3. Dependency of developing countries’ markets
on foreign companies

In order to show the current situation of the Ukrain-
ian pharmaceutical market, in Fig. 1 we presented a
relation between sales of nationally produced (that
is, produced by Ukrainian-owned manufacturers)
and foreign medicines (includes both: licensed med-
icines and generics imported or manufactured in
Ukraine by non-Ukrainian owned manufacturers).
They are presented in terms of the total market
turnover.

The market share of national pharmaceuticals
(that is, sales of medicines manufactured by Ukrain-
ian-owned firms) has been calculated on the basis of
the officially presented data, particularly, produc-
tion reduced by the amount of export and divided
by total sales in this market.

Nationally and foreign produced
pharmaceuticals, Ukraine

B Share of foreign
produced
pharmaceuticals

T ® Share of nationally
produced
pharmaceuticals
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Fig.1. Nationally and foreign produced pharmaceuticals
(Source: Data received from the Ukrainian National
Statistical Bureau http://www.ukrstat.gov.ua/)
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According to Fig. 1, national pharmaceuticals
market share (sales of medicines manufactured by
Ukrainian-owned firms) is lower than the foreign
one, as it is below 50 % of total sales for the entire
analyzed period, namely for years 1997 — 2010.
Moreover, beginning from the year 2000 domestic
firms’ share is constantly shrinking.

The graph proves a very negative situation of
shrinking of national pharmaceutical industry. On
the other hand, foreign sales are growing very fast.
According to the UNCTAD data, the number of
MNCs in the Ukrainian pharmaceutical market is
constantly growing (UNCTAD 2010).

Current market shares will be used in the rest of
the paper as subsequently: future acceptable mini-
mum market share of national firms and future ac-
ceptable maximum market share of foreign firms.

4. Econometric model determining the path

of changes between market shares of Ukrainian-
owned and foreign firms to achieve a balance
between them

As it was said before, according to the Ukrainian
Ministry of Health Care, particularly its project
“Development of the national production for substi-
tution of pharmaceuticals’ import by national pro-
duction for the period 2011-2021", by the year 2021
domestic manufacturers’ market share should in-
crease from 24.11 % (Fig 1 for 2010) to 50 % (in
2021). Consequently, at the same time, market share
of foreign firms should decrease from 75.89 % (Fig.
1 for 2010) to 50 %.

However, as the project enumerates available
tools and policies to achieve that goal, it does not
give precise guidelines what factors determine the
level of national production and consequently, what
should be the values of these factors that would al-
low the national production to grow to 50% of the
total market turnover. In other words, the aim of
reaching 50 % / 50 % balance between national and
foreign production cannot be obtained directly, one
has to modify and control other, subordinate to na-
tional production determinants and variables.

Modeling the abovementioned determinants of
national production is far from being simple, be-
cause they depend on each other and on many addi-
tional assumptions.

For instance, national production of pharma-
ceuticals depends on import of pharmaceuticals be-
cause national manufacturers still need to import
Western pharmaceuticals for their own production.
National production depends also on its historical
profitability and since in recent years (1997 — 2011)
this profitability was very low it limited the growth
of national companies and further decreased their
market share.
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4.1. Econometric model

In order to show how the described before adjust-
ment process should be implemented we used an
existing Borodich (2000) model in which national
production of pharmaceuticals (licensed and unli-
censed ones) depends on four variables:
a) imports® of medicines (licensed pharmaceu-
ticals and generics taken together),
b) sales of nationally produced medicines,
¢) national production of (unlicensed pharma-
ceuticals) and
d) foreign firms production of generics for the
Ukrainian market.
All variables are defined in terms of a share in the
total pharmaceutical market turnover.
Thus, one can write:
y=LBo+ P+ By X+ B3 Xa+ By ¥ X+, D
where:
y — represents a share of national produc-

tion of drugs (licensed medicines and generics) in
the total pharmaceutical market turnover (%);

X; — stands for a share of pharmaceuticals’
import in the total market turnover (%);

X, — stands for the sales of nationally pro-
duced pharmaceuticals in the total market turnover
(%);

X, — represents a share of national produc-

tion of generics in the total market turnover (%);

X, — stands for a share of foreign firms’
production of generics in the total market turnover
(%).

Bos By Bas B, Ba — COefficients;

& —residuals.

The model was estimated with the SPSS.

As it was said, variables used in the Borodich
(2000) model represent the most important sources
of the national pharmaceutical market formation,
particularly, how it is influenced by import of for-
eign pharmaceuticals, how much income does the
national market receive from sales of pharmaceuti-
cals, and how much income is taken by foreign
firms. It is worth mentioning that income that goes
to national pharmaceutical firms warrants future
development of domestic pharmaceutical industry,
hence helps to restore balance between domestic
firms and MNCs.

11t is worth mentioning that import of pharmaceuticals is
not equal to foreign sales or foreign production of pharma-
ceuticals because a significant part of import is necessary
for the national production of pharmaceuticals (national
production depends on import of certain medicines).
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Variables three and four require an additional
explanation. According to the definition presented
in analytical journal “Apteka” generics represent
pharmaceuticals that are produced according to the
norms and standards of an original (licensed) phar-
maceutical, using the same technologies and mate-
rials but after the end of patent term (Ljapunov
2004). Among doctors there exists an opinion that
generics show a lower effect in curing diseases. The
supposed reason is that in production of generics
one ad some additional components and those pro-
portions used in generics production may be differ-
ent from the original formula. Consequently, it is
believed that generics represent lower quality phar-
maceuticals, compared to original licensed medi-
cines. This opinion, however, was never confirmed
by any research. However, the fact remains that the
price on this type of medicines is lower (Baranovich
2011).

The division into licensed pharmaceuticals and
generics (apart from the division into foreign and
domestic market shares) was introduced to include
quality issues in the model.

After estimation, we received the following co-
efficients in the model*:

y =8.974+0.89x, +0.232x, + 0.994x, + 0.951x, (2)

Having found the coefficients fn, the next step
involves determining what should be the values of
x (i)’s that would lead in the future for the national
production of pharmaceuticals, y, to be 50 %.

The x (i) variables are however interconnected
and require additional assumptions ensuing either
from the Ministry of Health project or a real-life
situation. All these issues will be now discussed in
more detail.

Since the national market share has to be 50 %
by the year 2021 (according to the Ministry of
Health Care project guidelines), then we can state
that our optimization goal is as follows:

y =8.974+0.89%, +0.232x, +0.994x, +0.951x, —50

Where:
<X, <75
<X :
’ 3)
<X, :
10<x, <25.

“Detailed results of calculations and estimation statistics
were not shown in the paper as the model plays only an
instrumental role in the paper for further calculations.
They are however, available for viewing on demand.
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X1, represents import of foreign pharmaceuti-
cals (licensed medicines and generics), and it cannot
be less than 50% and it should not exceed 75 %.

The upper limitation imposed on x; derives
from the fact that in the last 13 years import never
fell below 76 %°® of the total market turnover.
Therefore, the market share of 75% is considered to
be the value possible to achieve yet to be a relative-
ly high number (Sergienko 2009). The lower limit
set on x; derives from an earlier research by
Shibaeva (2010) who proved that a lower share of
import would be very difficult to achieve but at the
same time, an import market share of 50 % is possi-
ble to achieve without harming national production.

The second limitation concerns x, which repre-
sents sales of nationally produced pharmaceuticals.
Variable x, was limited to the range between 40 %
and 65 % of the total market turnover. This set of
assumptions can be explained by the fact that during
the entire analyzed period the maximum sales from
nationally produced pharmaceuticals were 57.27 %
of the total market turnover (in 1998). Since 1998
this variable was constantly decreasing with the
most significant fall from 41.32% to 26.74 % in
2003 (Shibaeva 2010). Thus, there has been made
an assumption that within the next 10 years it won’t
be possible to increase the national sales of medi-
cines from 26.90 % in 2010 to significantly more
than 57.27 % (as it was in 1998). Therefore, the up-
per and lower boundaries for national sales of
pharmaceuticals were chosen to be subsequently,
40 % and 65 %.

The last two limitations, particularly for shares
of national and foreign production of generics were
set to be 10 % (upper boundary) and 25 % (lower
boundary). These limitations partially ensue from
the Ukrainian Ministry of Health Care project and
partially from other considerations.

Currently, there is a lot of debate in Ukraine
between academics and practitioners which type of
pharmaceuticals should prevail in the market and
each side has its arguments for one type or another.
Thus, it seemed reasonable to assume as one possi-
bility equal shares between licensed pharmaceuti-
cals and generis (25 % of the total market for each
variable). On the other hand, the Ukrainian Ministry
of Health project’s objective was to make the
Ukrainian pharmaceutical market not only equally
shared by national and foreign companies, but also
to make it bigger, more technologically advanced,
with better quality of pharmaceuticals. This objec-
tive led to the conclusion that choosing between
licensed drugs and generics the priority should be
given to the original pharmaceuticals’ production
(Ministry of Health Care of Ukraine 2011).

8 Ukrainian Statistical Bureau, 2011.
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As a result, we assumed that within national
sales of pharmaceuticals and foreign sales of phar-
maceuticals, original medicines should dominate
over generics. Hence, the limitations for the gener-
ics set to the range between 10 % and 25 %.

4.2. National and foreign market shares changes
as a result of modeling

As the results of the performed calculations show,
by the year 2021 the following changes in the mar-
ket should be made to get close to assumed ministe-
rial goal of 50 % share of national production in the
total pharmaceutical market turnover:

% = 60.00%;
X, = 40.00%;
X3 =13.7%;

X, =13.54%.

As it can be seen from the presented results, the
import of foreign produced pharmaceuticals should
be 60 % of the total market turnover. This means a
necessary decrease from the year 2011’s share of
92.39 % to 60 % in 2021.

Sales of nationally produced pharmaceuticals
should increase from 26.90 % of total market turno-
ver (as it was in a year 2011) to 40 % in 2021 (40 %
represented the lowest tolerable level of this varia-
ble in 2021).

Production of nationally produced generics has
to be increased from 13.23 % of the total market
turnover (as it was in 2011) to 13.7 % in 2021.

Production of generics by foreign companies
has to be decreased to 13.54 % of the total market
turnover in 2021.

The received results of the optimization have
shown that Ukrainian pharmaceutical market has to
decrease its expenses on foreign medicines by
26.67 %. This money should go to national manu-
facturers which will allow them to increase sales of
national pharmaceuticals.

The quality of offered pharmaceuticals would
also improve, because priority would be given to the
production of original pharmaceuticals. Total market
share of licensed medicines would be 72.76 %. Ge-
nerics share would be 27.24 % combining both: sales
of nationally produces and foreign produces generics.

The graphical illustration of the Ukrainian
pharmaceutical market changes is proposed below,
which gives an opportunity to see the tendencies and
to analyze the sensibility of the created model
(Fig.2). Appropriate values are also given in Table 1.

Table 1. Current and proposed future production of ge-
nerics and original pharmaceuticals in Ukraine in years
(Source: Medicines professional journal “Apteka”
http://www.apteka.ua/ received as a result of request
made on behalf of United Nations Economic Commis-
sion for Europe (UNECE); prognosis calculated by the
modeling)

Market share/Year | 2000 | 2005 | 2010 | 2021
Foreign (%) 53.39 | 65.22 | 75.89 50
Generics (%) 4355 | 49.93 | 64.96 | 13.54
Original

pharmaceuticals (%) 9.84 | 15.29 | 10.33
National (%0) 46.61 | 34.78 | 24.11 50
Generics (%) 13.11 | 21.31 | 11.23 | 137
Original

pharmaceuticals (%) 335 | 1347 1288
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On the basis of the table there have been drawn
graphs which show the distribution of market shares
and their tendencies during the analyzed period,
comparing with projections for the year 2021 and
their tendencies during the analyzed period, com-
paring with projections for the year 2021.Presented
above four graphs greatly illustrate the tendency of
how market of pharmaceuticals has changed within
the analyzed period, particularly in 2000, 2005 and
2010. It is obvious that tendencies were unfavorable
for national firms. In 2000 market share between
national and foreign market was 46.61% to 53.39%.
During the following 10 years national market share
decreased to 24.11%. The distribution between orig-
inal pharmaceuticals and generics also showed a
negative tendency, particularly original pharmaceu-
ticals decreased from 43.34% in 2000 to 23.81%.

5. Conclusions

As the authors of this paper attempted to show,
guality of the offered pharmaceuticals and protec-
tion of diversity of available pharmaceuticals re-
quire governmental intervention aimed to protect
national manufacturers of pharmaceuticals. It is be-
lieved that to balance negative tendencies in the
market national firms should make in the future
50 % of the total market turnover.

This situation concerns all developing coun-
tries, not only the Ukrainian market; however, for
each market one may need to create a separate
model of changes.

It is important to enumerate possible govern-
mental actions that can implement proposed chang-
es and policies.
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2000 year

Foreign market
share (53.39%)

National market
share (46.61%)

2005 year

National market
share (34.78%)

Foreign market
share (65.22%)

Generics
Generics oot 152
(RR RROA) Original phar
< ceuticals
L) -
Original pharma- (28,76%)
ceuticals
(43.34%)
2010 year 2021 year

Foreign market
share (75.89%)

National market
share (24.11%)

Generics
(76.19%)

&
4
*

O’Original pharmaceuti-
cals (23.81%)

Generics

Original pharma-
ceuticals
(72.76%)

National market
share (50%)

Foreign market
share (50%)

Fig.2. Ukrainian pharmaceuticals’ market share comparable analysis (Source: made by authors)

The government of a developing country has to
implement an investment strategy that would en-
courage national investors to set up new firms and
realize new investment projects. This strategy
should aim on creation of a positive investment cli-
mate for investors (exemption or a partial exemp-
tion from taxes and other payments). Positive in-
vestment climate would attract additional funds
directed on the new technologies procurements,
R&D, financing of laboratories and experiments.

A government should support national firms’
procurements of generics licenses, because this can
allow a partial replacement of foreign generics by
nationally produced generics. It is important to sup-
port and encourage joint-ventures between national
and foreign firms; foreign firms can provide licens-
es and technology whereas the production is carried
on in the national pharmaceutical factory. This type
of cooperation would mean that production would
carry on in the framework of existing plant with
technologies of the foreign company.

In the middle of the market transformation pe-
riod (here: the forecast period) it is recommended to
switch from investment strategy on the strategy
supporting innovation. It would become possible
after implementing predominantly investment strat-
egy, what will increase profits from nationally pro-
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duced generics sales and reduce expenses on gov-
ernment and distributors procurements. The tech-
nology basis would have already been built after
investment strategy.

By this time national market would have al-
ready a number of scientific projects. This would
permit to start to work under the production of orig-
inal pharmaceuticals. It is recommended to encour-
age the procurement of original foreign medicines
instead of generics. This aim would become possi-
ble as a result of national production of original
pharmaceuticals.

As original pharmaceuticals are more expensive
on one hand but on the other, believed to be more
effective and more sought after, this strategy would
turn more profitable for the companies and conse-
quently, would be willingly implemented. Production
of original, licensed pharmaceuticals should allow
national firms to export their pharmaceuticals abroad
(at first, predominantly into CIS countries), and high
profits would allow them a further market develop-
ment, particularly R&D activity.

Foreign produced generics share would be partly
reduced by means of increasing national market
share of original medicines and by means of increas-
ing import of original licensed pharmaceuticals.
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