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The aim: to conduct an analysis of the state of functioning of pharmaceutical supply systems for the population in
European countries and Ukraine based on a set of socio-economic indicators.

Materials and methods. General theoretical (historical, formal, graphic, hypothetical-deductive) and applied (or-
ganizational-economic, mathematical-statistical) research methods were used. The object of research was data
that was freely available.

Results. It was established that the highest volume of the pharmaceutical market volume per inhabitant is typical
for Italy (410.18 euros) and the lowest for Ukraine (53.58 euros). It has been proven that with an increase in GDP
indicators, which are calculated based on purchasing power parity (PPP) per capita, the range of variation of
this indicator by groups decreases, and the number of countries with a negative value of the foreign trade balance
also decreases. Within groups of countries, there is a different level of dependence on the import of pharmaceutical
products. In Ukraine (the first group), imports exceeded the export data of pharmaceutical products by 8.6 times.
For other countries in this group (Latvia, Bulgaria, and Slovakia), imports exceeded exports by 1.3, 1.4, and
4.0 times, respectively. The highest values of the volume of foreign trade in pharmaceutical products were char-
acteristic of the countries of the third and second groups. The undisputed leader is Germany (134,541.0 million
euros), in second place is Italy (59,533.0 million euros), and in third place is France (58,568.0 million euros).
The highest values of health care costs as a percentage of GDP (%) are typical for the countries of the third group
and the lowest for the countries of the first group. For all countries, this indicator had a characteristic tendency
to increase over time. Growth rates varied both across groups and within groups across countries. According to
the indicator of the amount of reimbursement of the cost of drug consumption per person, there was a significant
fuctuation of the data by country within the groups. The most extensive range of fluctuations was observed in the
third group (284.83 euros). The highest reimbursement amounts are typical for Germany (483.53 euros) and the
lowest for Bulgaria (54.25 euros). In most countries, there is a high level (50.0 % and higher) of state participation
in the payment of medicine, except for Poland (36.0 %), Lithuania (34.0 %) and Latvia (37.0 %). The lowest values
of money consumers spend to pay for medicines (from 13.0 % to 44.0 %) are characteristic of the countries of the
third group.

Conclusions. The established peculiarities of the functioning of the pharmaceutical supply systems of European
countries should not diminish the value of the state’s aspirations to harmonize the processes that take place to
promote medicinal products to consumers
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1. Introduction
In Ukraine’s pharmaceutical supply system (PS),

significant [1, 2]. Until 24.02.2022, Ukraine, in this direc-
tion, systematically implemented a strategy to expand

significant positive developments have been increasing
the availability of medicines consumed by citizens.
Against the background of the development of the global
trend toward the expansion of the fundamental guaran-
tees of the state to provide the population with reasonable
and, at the same time, affordable pharmaceutical care (PC),
the issue of reforming the mechanisms of reimbursement
of the cost of drug consumption is important and socially
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public guarantees for the provision of affordable medical
and PC under rational use of limited resources available
in the health care system. Unfortunately, today the state
and society face more urgent issues of preserving the
statehood and territorial integrity of the country. At the
same time, the European integration vector of develop-
ment, which the country declared back in 2014, remains
unchanged, including on the complex issues of reforming
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the national health care system and the PS of the popula-
tion. Therefore, the issues of analyzing the features of the
functioning of PS systems in different countries of the
European Union (EU) are of strategic importance and
socio-economic relevance for Ukraine. At the same time,
the PS system of the population of the EU countries in
recent years has also undergone many changes associated
with the action of a whole range of factors [3, 4]. First of
all, the strengthening of the payload on the pharmaceuti-
cal market (PM) of the EU countries [5, 6], which have
mostly developed mechanisms for regulating the circula-
tion of medicines [7, 8], including reimbursement of the
cost of their consumption and create objective prerequi-
sites for revising the modern strategy for the development
of the entire PS system of the population. The need to
gradually increase public guarantees to provide the popu-
lation with an affordable PC in the EU countries conflicts
with the economic levers of influence of medicine manu-
facturers on the relevant state institutions [9, 10]. Accord-
ing to international experience, these contradictions be-
come especially painful for society in the case of providing
innovative medicines for cancer patients [11], patients
with orphan pathologies [12], as well as socially vulnera-
ble groups of the population in countries that have a sig-
nificant shortage of resources in health care or emergen-
cies, like the coronavirus pandemic [13, 14]. The answer
to these challenges was the development and approval
(25.11.2020) of a new pharmaceutical sector development
strategy (Pharmaceutical Strategy for Europea) for the
EU countries. As stated in the document, the effective
implementation of the new strategy will allow for forming
new models of relations with representatives of the phar-
maceutical business and state and public institutions [15].
In addition, thanks to the revision of existing PC regula-
tion regimes in countries, which is scheduled for the end
of 2022, it is planned to create favourable conditions for
the effective functioning of the entire health care system
(European Health Union) [16, 17]. During the implemen-
tation of this strategy, it is envisaged to carry out a whole
range of reforms in the legislative and regulatory frame-
work governing the provision of PC in EU coun-
tries [15, 17]. Attempts to effectively combine the busi-
ness interests of medicine manufacturers and
socio-economic priorities for the development of modern
PS systems of the population under the conditions of the

existing resource provision of health care allowed to de-
termine the following four priority areas for the imple-
mentation of this strategy:

— providing the population with affordable medi-
cines and supporting measures to prevent the develop-
ment of antibiotic resistance, as well as meeting the
needs of patients, especially patients with oncological
and orphan pathologies, in affordable medical care;

— support from state institutions for healthy compe-
tition on PM, innovative potential of the pharmaceutical
industry in the EU countries, which will provide con-
sumers with high-quality, safe, effective and environ-
mentally friendly medicines;

— ensuring favourable conditions for the organiza-
tion of effective models of supply of medicines, as well
as increasing the economic stability of PM subjects in the
context of the development of crisis phenomena and their
complementarity to the action of regulatory mechanisms
in the PS system of the population;

— further promoting the development of processes
to improve the quality, efficiency and safety of the use of
medicines by consumers [15, 17].

According to experts, soon, the PS system of the
population of many EU countries is waiting for funda-
mental transformations that may have different conse-
quences [17-19]. Taking into account Ukraine’s attempts
to effectively integrate into the European pharmaceutical
space during 20222023, the analysis of the experience
of implementing systemic transformations that need to
be carried out within the framework of the implementa-
tion of the above strategy in the EU countries is essential.
One of the essential stages of research in this direction is
a comparative analysis of the functioning of PS systems
of the population in different EU countries, as well as in
Ukraine, according to a set of socio-economic indicators.
This statement necessitated our research in this direction.

The aim of the research is a comparative analysis
of the state of functioning of PS population systems in
Europe according to a set of socio-economic parameters.

2. Research planning (methodology)

At the previous stage of our research, it was neces-
sary to build a plan for their implementation. The speci-
fied plan, which contains five main stages, is presented
in Table 1.

Table 1

List, content and characteristics of the main stages of research

Research stage

Content and a brief description of the stage

1

2

It was conducting a literary search on the outlined issues (search depth 57 years). Identification of previously

The first stage unresolved issues that require further analysis. Research of legislative and regulatory acts governing the provi-
of research sion of PC in the EU countries and Ukraine at the stage of health care reform. Determination of the socio-eco-
nomic relevance of research in a specific direction
Outlining the purpose, definition of the subject, central objects and objectives of the study. Analysis of similar in
the direction and problematics of applied research. According to the results of this analysis, the main methods of
The second conducting applied research are outlined. Elimination of possible limitations in conducting further research and
stage of re- interpretation of their results in the experimental plane of their use. Development of general design of applied
search research. Determination of requirements for the information base that can be used in research. Outlining the

leading socio-economic indicators that can be used in research. Collection, critical analysis and preprocessing of
statistical data presented in open information sources
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Continuation of Table 1

2 3
Conducting applied research on the complex socio-economic indicators proposed at the previous stage, which
The third stage characterize the state of functioning of the PS systems of the population in different European countries. Outlin-
of researchg ing countries and forming reference groups of analysis. Conducting a comparative analysis of data on reference

groups of countries and determining the features of the functioning of PS systems of the population in Ukraine
and by reference groups. Critical analysis of the results

The fourth stage

According to the results of earlier studies, systematization and synthesis of the material. Building the necessary

of research graphic material
The fifth stage Based on the results of the research and considering the possibility of their further use, they outline objective
of researc};g limitations in their interpretation. Determination of the directions of perspective research on the above-described

issues and socio-economic significance

3. Materials and methods

Effectively achieving the purpose of our research
required outlining the subject and objects of analysis.
Thus, the subject of our research has become the PS pop-
ulation systems in different European countries. Object —
data of extraordinary literature on the presented topics
and statistical indicators that characterize the state of
functioning of these systems. In the previous research
stage, it was necessary to outline the primary list of
countries. Thus, it includes EU members (26 countries as
of the beginning of 2022 — without Luxembourg) and
non-members of the European Union, namely Norway,
Iceland, Switzerland, and the United Kingdom. In addi-
tion, candidates for EU membership were included in the
specified initial list of countries, namely Turkey (applica-
tion for EU membership from 1999), Ukraine (2022) and
Serbia (2012). As you know, applications for EU member-
ship were also submitted from Albania, Moldova and
North Macedonia. These countries, as well as Luxem-
bourg (a member country of the EU), were excluded by
us from the primary list of countries, given the incom-
mensurability of their demographic and economic devel-
opment indicators, compared with other candidates for
EU membership.

The next important step in our research was to
determine the list of countries that were subject to analy-
sis according to a set of parameters. Thus, on the one
hand, a considerable number of them (EU members and
non-EU members, as well as candidates for membership)
were included in the primary list of countries for objec-
tive reasons. On the other hand, the state of functioning
of PS systems cannot be described using only one or two
analysis parameters. Taking into account the integral
nature of the functioning of PS systems, using a set of
indicators allows, in our opinion, to systematically ana-
lyze their state of functioning and determine the features
of development. The above arguments (a significant
number of countries in the primary list of countries and
the use of a set of analysis parameters) necessitated re-
ducing the number of countries analyzed. Considering
that the countries from the primary list differed signifi-
cantly in terms of economic development, we were
tasked with grouping them according to one of the mac-
roeconomic indicators. An important macroeconomic
indicator The World Bank uses in the distribution of
countries by levels of economic development is the value
of GDP calculated at purchasing power parity (PPP),
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which falls on per capita [20]. Considering that the devel-
opment and implementation of a new strategy for the
development of the pharmaceutical sector of the EU
economy took place in 2020, all the necessary statistical
data were selected by us for the previous 2019 analysis.

Table 2 presents the indicators of GDP calculated
by PPP for European countries that were included in the
primary list for 2019 (World Bank data).

Table 2
Indicators of GDP calculated by PPP in the countries of
the European region for 2019 [20]

Country GDP per capita (mil. USD.)
Austria 58076.3
Belgium 54278.4
Bulgaria 24497.6
United Kingdom 49041.5
Greece 30356.3
Denmark 58701.0
Estonia 37851.3
Ireland 87379.1
Iceland 58290.1
Spain 41695.1
Italy 44376.2
Cyprus 42338.9
Latvia 31883.3
Lithuania 38540.8
Malta 47407.9
Netherlands 59004.3
Germany 55625.9
Norway 66799.2
Poland 33797.8
Portugal 36172.1
Romania 31867.3
Serbia 18822.4
Slovak Republic 31966.6
Slovenia 40670.9
Turkey 26867.5
Hungary 33514.9
Ukraine 133454
Finland 50321.5
France 49072.4
Croatia 30543.9
Czech Republic 42847.0
Sweden 54598.8
Switzerland 72033.9
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In the future, considering the data of Table 2, we
have grouped countries. The purpose of statistical group-
ing is the division of the total population into distinct
homogeneous groups according to specific quantitative
characteristics [21]. In our case, such a quantitative fea-
ture was the GDP indicator of countries calculated by
PPP (indicator x). Taking into account the fact that the
varying feature x changed smoothly and gradually, in the
grouping of countries, we used equal intervals, and the
formula determined the width of the interval n:

B ),
where X sX = the largest and smallest value of the trait in
the aggregate, and m — the number of analysis groups [21].

At the same time, critically high (Ireland, Switzer-
land) and low values (Ukraine, Serbia) values of the
corresponding indicators were previously excluded from
the calculations. In total, we planned to form 3 reference
groups of analysis (Table 3). Subsequently, using an inte-
grated approach, it was necessary to select those coun-
tries for which further research was conducted in the
aggregate of analysis groups. The choice of countries
was carried out according to the parameters of the histor-
ical identity of their development, and the peculiarities of
the organization of the principles of functioning of na-
tional health care systems.

Table 3
Results of ranking countries by GDP per capita (2019)
The first group of | The second group | The third group of
countries of countries countries

The interval values of the country’s GDP per PPP per capita
(intern. USD. )

From 24497.6 to | From 35898.74 to | From 47299.88 to
35898.73 47299.87 55701.01 and higher
Bulgaria Estonia Austria

Greece Italy Belgium
Latvia Spain United Kingdom
Poland Cyprus Denmark
Romania Lithuania Malta
Slovak Republic Malta Germany
Turkey Portugal Netherlands
Hungary Slovenia Norway
Finland
Croatia Czech Republic France
Sweden

Only 9 countries

Only 9 countries

Only 11 countries

Countries with

a critically low™*and a high™value

The country’s GDP per capita (intern. USD.)

Serbia™

. *
Ukraine

Only 2 countries

TOTAL 11 countries

Total 9 countries

Ireland™

Switzerland™

Only 2 countries

Total 13 countries

Thus, the first reference group of countries (low

values of GDP per capita) a priori included Ukraine, as
well as Bulgaria, and Latvia. In addition, countries (Po-
land, Hungary, and the Slovak Republic) were selected,
following the order of the Ministry of Health of Ukraine

No. 139 of 22.01.2020, registered by the Ministry of Jus-
tice of Ukraine No. 133/34416 of 06.02.2020, are defined
as reference prices in the calculation of the maximum
wholesale prices for medicines [22]. The second group of
countries with an average GDP per capita of PPP consist-
ed of the Czech Republic, Estonia, Lithuania, Italy, Spain
and Slovenia. It should be noted that the Czech Republic
also belongs to the group of reference countries in calcu-
lating the maximum wholesale prices for medicinal prod-
ucts following the above order of the Ministry of Health
of Ukraine [21]. Cyprus, Malta and Portugal were re-
moved from the second reference group as countries with
little potential for the development of the pharmaceutical
sector of the economy compared to other countries and
did not significantly affect the development of the Euro-
pean drug market [23, 24]. Finally, the group with rela-
tively high GDP values for PPP per capita was formed by
countries characterized by developed economies and
stable traditions of social protection of citizens, a high
level of development of the pharmaceutical sector of the
economy as a whole and PM in particular [25, 26]. These
are, first of all, Finland, Sweden, Norway, France, Ger-
many and the United Kingdom. Thus, each reference
group of the analysis contained six countries of analysis.

The following important, from a methodological
point of view, stage of research was the determination of a
set of indicators by which it was planned to conduct a com-
parative analysis of PS systems of the population by country.
Considering that the PS system of the population in the
classical definition appears as an integral structure in which
the economic and social levers of influence on society are
dialectically combined, we have chosen exactly two groups
of analysis indicators. The first group includes indicators
that make it possible to characterize the economic compo-
nent in the activities of PM subjects, and the second group
includes those that allow, in our opinion, to assess the effec-
tiveness of the social burden that is assigned to the PS sys-
tem of the population as a whole and pharmacies in partic-
ular. Thus, to the first, we attributed such indicators as the
volume of PM per inhabitant of the country, the amount of
export and import operations for pharmaceutical products,
foreign trade balance, foreign trade turnover, and produc-
tion volume [27]. The second set of indicators included — to-
tal healthcare costs from GDP (%), reimbursement of the
cost of consuming medicines in general and in terms of one
consumer (outpatient care) and structure (%) of medicines
costs by funding sources (state or compulsory health insur-
ance funds) — CMIF; funds of voluntary medical insurance —
VMI; cash expenditures of citizens). The choice of indica-
tors of the second group was based on an analysis of the
content and modern content of relations between the state or
public funds (medical insurance, public organizations) and
end users of medical and pharmaceutical services. Thus, at
present, under conditions of increasing the requirements of
society for the quality of medical and pharmaceutical care,
the state and public institutions cannot fully meet the popu-
lation’s need for appropriate services in the health care sys-
tem, including PS. This is an objective reality due to the
limited nature of resources in the health care system. The
solution to this problem is seen not only in the systematic
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increase in the level of expenses allocated by the state for
medical and pharmaceutical support of the population but in
the application of an integrated approach to the rational use
of resources, primarily with the introduction of reimburse-
ment mechanisms for medicines, attracting additional
sources of funding.

After conducting a preliminary analysis of the
data presented in the open information space, we decided
to use the reports of the International Federation of Phar-
maceutical Manufacturers and Associations (IFP-
MA) [23, 24] and data from the official website of the
Organization for Economic Co-operation and Develop-
ment (OECD) (Table 4) [28].

OECD data were used in the analysis of the struc-
ture (%) of medicine costs by funding sources: the state
or CHIF funds, VMI funds and cash expenditures of
citizens (data from OECD Health Statistics 2019) [28].

Table 4
Volumes of national PCs of European countries were
used in the calculations (IFPMA data) [23, 24]

Country PM volume in (at ex-factory prices) (€ million)
Austria 4583.0
Belgium 5988.0
Bulgaria 1210.0
United Kingdom 23279.0
Greece 5158.0
Denmark 3111.0
Estonia 344.0
Ireland 2279.0
Iceland 147.0
Spain 17105.0
Italy 24099.0
Cyprus 177.0
Latvia 384.0
Lithuania 793.0
Malta 196.0
Netherlands 5770.0
Germany 40456.0
Norway 2621.0
Poland 7281.0
Portugal 3409.0
Romania 3130.0
Serbia 725.0
Slovak Republic 1455.0
Slovenia 675.0
Turkey 6891.0
Hungary 2631.0
Ukraine [29] 2245.0
Finland 2712.0
France 29304.0
Croatia 957.0
Czech Republic 3010.0
Sweden 4313.0
Switzerland 5533.0

IFPMA reports present statistical data calculated by
country according to a single methodology so that they can
be used in comparative analysis. The source of information
on Ukraine was the data presented on the official website of
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the State Statistics Committee of Ukraine [29]. It should be
noted that for some indicators, there were no domestic data.
Therefore, recalculation of domestic indicators in euros was
carried out at the official rate of the National Bank of
Ukraine as of 10.01.2019 (Euro — UAH 32.2139/EUR).

In our research, we used theoretical (historical,
formal, graphic, generalization, hypothetical-deductive,
grouping) and applied (organizational, economic, mathe-
matical, statistical) research methods. Statistical data
were processed using the Statistical analysis package
(version 12.0, StatSoft, Tulsa, USA).

In the study of dynamic series of indicators that
changed over time, for example, total healthcare costs from
GDP (%), we analyze the growth rates (%) and growth
rates (%) of these data and the range of fluctuations in indi-
cators within the group was characterized by a variational
scope (R=X__ —X ). The average values of the indicators
used in the analysis were calculated by the formula of the
average chronological (Y=((x1:2)+x2+.. + xn—1+(xn:2)):n—1).

A p-value<0.05 was considered statistically signif-
icant.

4. Research results

The results of the analysis of PM volumes per inhab-
itant of the country according to the reference groups of
analysis are shown in Fig. 1-3. Attention is drawn to a sig-
nificant fluctuation in this indicator in the first reference
group. Thus, the variational scope of this indicator was
216.63 €, in the second group — 177.16 €, and in the third —
179.19 €. In the first group, the minimum values of the indi-
cator were observed in Ukraine (53.58 €), and the maximum
values — were in the Slovak Republic (270.21 €). In the sec-
ond group, the minimum value of 233.02 € was observed in
Lithuania, and the maximum — in Italy (410.18 euros).

In turn, in the third group of countries, the minimum
values were typical for the UK (387.76 €) and the maximum
values for Norway (566.95 €). Thus, in the first group of
countries, the data in the Slovak Republic were 5.0 times
higher than the corresponding domestic indicators. In con-
trast, Italian data were only 1.8 times higher in the second
group of countries than in Lithuania. Finally, in the third,
the data in Norway exceeded the UK’s figures by 1.5 times.
That is, the lower the value of the country’s GDP calculated
per capita, the higher the indicator of the variational scope
of PM/one inhabitant of the country.

The active development of modern PM necessitates
increasing the competitiveness of pharmaceutical manufac-
turers and developing and implementing new, innovative
medicines [30, 31]. Under the conditions of globalization of
the world economy, this significantly increases the foreign
economic potential of the pharmaceutical industry of coun-
tries and creates favourable conditions for solving urgent
problems of world health development. Table 5 shows the
data of the analysis of the foreign economic activity of coun-
tries by reference groups. Analyzing the data in this table, it
should be noted that the countries of the third reference
group in the majority (except for Finland) had a positive
trade balance. In the second group of countries, such a char-
acteristic of foreign trade activity was inherent in only two
countries, and these are Italy and Slovenia.
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In the countries with relatively
Slovakia — 270.21 low GDP values calculated per capita,
all countries (except for Hungary)
had a negative trade balance. The
Hungary _ 260.56 highest values of the negative foreign
trade balance were observed in Po-
land, in the second group — in Spain.

Poland _ 190.73 In the first group, the country’s sig-

, nificant dependence on imports of

. pharmaceutical products (the ratio of
Latvia _ 166.92 imports to exports) is observed in
Ukraine (8.6 times imports fall over

puigare | 1555 the umbe of exports)

Further, with a significant mar-
gin, data on the Slovak Republic are

Ukraine 53.58 ® Volume of PM per consumer presented (4.0 times, respectively).
_ (euro) Among the countries of the second

(‘) 5‘ 0 | (') 0 lé 0 5 (') 0 5 g 0 3 6 0 refereqce group, which, like most
countries of the first group, had a neg-

Fig. 1. Analysis of indicators of PM volumes calculated per capita of the ative value of the foreign trade balance,
country according to the first reference group of analysis (six countries) the most significant importance of the

prevalence of the amounts of import

operations over the export of pharma-

389.03 ceutical products was characteristic of
Estonia (5.2 times). In our opinion, the

value of this ratio in Finland is interest-

337.31 ing. Thus, in this country, the number
of import operations over the indica-

tors of exports of pharmaceutical prod-

294.5 ucts differed by 3.0 times. If we ana-
lyze the data of foreign trade turnover

of countries by reference groups, we

255.29 can say the following. The highest val-
ues of this indicator in the first refer-

ence group are typical for Hungary

233.02 # Volume of PM per  (10604.0 € million), in the second — for
consumer (euro) Italy (59533.0 € million), and in the

0 1(')0 2(')0 3(')0 4(')0 5(')0 th?rq group — fqr Germany (134541.0 €
million). Thus, it can be argued that the
presented data again demonstrated a
significant difference in foreign trade
activity in the world market in refer-

Norway — 566.95 ence groups and within the groups
_ themselves in different countries. This
. is due to the action of a whole range of
Finland _ 516.02 factors, among which the state of de-
velopment of the pharmaceutical in-

Germany [N 49037 dustry is of great importance. Unfortu-

_ nately, due to the absence of the

France [ 5135 e atioal oo ol

pharmaceutical production volumes in

Spain

|

Slovenia

Czech Republic

Estonia

Lithuania

l

Fig. 2. Comparative analysis of indicators of PM volumes calculated for one
country resident for the second (six countries) reference group of analysis

some countries for 2019, this indicator

sweden [ 47763 for reference groups is not possi-

= Volume of ble [23, 24]. At the same time, it should
Great Britain 38776 M per be qoted that countries With a positive
consumer (euro) foreign trade balance value in the refer-

T T T T T T 1

had the highest rates of
0 100 200 300 400 500 gop Cnce groups had the highest rates o

pharmaceutical production compared
Fig. 3. Study of PM volume indicators calculated per capita for the third (six ~ to other countries represented in the
countries) reference group of analysis corresponding group. Regarding phar-
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maceutical production, the first positions were taken by two
countries, represented in the third and second reference
groups, respectively. These are France (35848.0 € million)
and Italy (34000.0 € million).

Table 5
Analysis of indicators of foreign economic activity
of the countries of reference groups in the world
pharmaceutical market

Export of | Importof | Foreign | Foreign
Countries pharma- pharma- trade trade
by analy- | ceutical ceutical balance | turnover
sis groups | products products (€ mil- (€ mil-
(€ million) | (€ million) lion) lion)
The first group of countries
Bulgaria 1038.0 1471.0 —433.0 2509.0
Latvia 498.0 665.0 -167.0 1163.0
Poland 3688.0 6906.0 —3218.0 | 10594.0
Stovak 1465 0 1865.0 | —1403.0 | 2327.0
Republic
Hungary 5916.0 4688.0 1228.0 | 10604.0
Ukraine 256.0 2187.0 -1931.0 2443.0
The second group of countries
Estonia 99.0 520.0 —421.0 619.0
Italy 31666.0 27867.0 3799.0 | 59533.0
Spain 11953.0 14767.0 —2814.0 | 26720.0
Lithuania 806.0 1243.0 —437.0 2049.0
Slovenia 4985.0 4002.0 983.0 8987.0
Czech 1 28520 4960.0 | —2108.0 | 7812.0
Republic
The third group of countries
United | 57170 | 253690 | 3480 | 51086.0
Kingdom
Germany | 81862.0 52679.0 29183.0 | 134541.0
Norway 1964.0 1382.0 582.0 3346.0
Finland 669.0 1985.0 —1316.0 | 2654.0
France 32556.0 26012.0 6544.0 58568.0
France 32556.0 26012.0 6544.0 | 58568.0
Sweden 9918.0 4391.0 5527.0 | 14309.0

Further, Germany was represented by a small mar-
gin (33158.0 € million, the third reference group of the
analysis). According to the State Statistics Committee of
Ukraine, in the country in 2019, the country produced es-
sential pharmaceutical products and pharmaceuticals (21 —
Code according to KVED-2010) for UAH 374254 mil-
lion [29], which in terms of the official rate of the NBU is
approximately 1165.0 € million. In terms of own production
of pharmaceutical products, Ukrainian data can be com-
pared with the indicators presented in Slovenia (the first
reference group) and Norway, Finland (the third reference
group). Thus, summing up the results of the analysis on in-
dicators that make it possible to assess the state of develop-
ment of the PS systems of the population from an economic
point of view, we can say the following. Countries that were
part of the reference groups for economic indicators had
more common characteristics than those countries that were
represented in different analysis groups. This indicates the
critical influence of macroeconomic indicators of the devel-
opment of countries on the effectiveness of the functioning
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of the economic component of the PS systems of the popu-
lation of European countries.

The next stage of our research was the analysis of the
second group of indicators that allowed us to assess the
level of effectiveness of the social burden that is assigned to
the subjects of pharmaceutical activity in countries. These
are the total healthcare costs of GDP (%), reimbursement
amounts for the cost of consuming medicines in general and
per consumer (outpatient care), and the structure (%) of
medicine costs by funding sources (state or CHIF funds;
VMI funds; citizens’ cash expenditures). According to the
dynamics of indicators of total healthcare expenditures
from GDP (%) for different countries, we also calculated the
average values of this indicator for 20002019 (Table 6).

As you can see, the highest values for 2019 were
characteristic of the countries represented in the third refer-
ence group. In this group, according to 2019 data, this mac-
roeconomic indicator fluctuated in a small range of values,
namely from 9.1 % (Finland) to 11.7 % (Germany) — the
variation span was 2.6 %. Countries from this group are also
characterized by the maximum values of the average value
of total healthcare costs from GDP (%). In this case, this
indicator ranged from 9.35 % (Sweden) to 10.98 % (Germa-
ny). In the second group, this figure for 2019 ranged from
6.8 % (Estonia and Lithuania) to 9.0 % (Spain) — the varia-
tion span is 2.2 %. From 2000-2019, the average value of
indicators ranged from 6.15 % (Estonia) to 8.5 % (Spain).
For the countries represented in the first reference group in
2019, the indicator of healthcare costs from GDP (%) had the
lowest values (excluding the Slovak Republic) compared to
countries from other analysis groups.

Thus, it ranged from 6.3 % (Poland and Latvia) to
6.9 % (Slovak Republic), respectively, the average values (for
2000-2019) — from 5.74 % (Poland) to 6.9 % (Hungary). The
average values of the analyzed indicators are shown in Fig. 4.
It should be noted that in all groups of analysis, there was a
positive, from a socio-economic point of view, dynamics of
increasing this indicator over time. At the same time, the rate
(%) of growth of these indicators by reference groups dif-
fered. Thus, the highest values of group rate (%) of growth
are observed in the third reference group, and the lowest
according to countries from the first group of analysis.

The highest individual growth rates (%) were typical
for Hungary. However, attention is also drawn to fluctua-
tions between the data for 2019 and their average values in
groups of countries. So, in the first group, it is only 0.05 %,
in the second it is already 0.57 %, and in the third group, it
is 0.85 %.

For countries, we calculated the corresponding indi-
cators per consumer according to the sum of reimbursement
of the cost of consuming medicines (outpatient care) in
general. The results of the analysis by country in accordance
with their reference groups are given in Table 7. As we can
see from the presented data, in terms of the amount of reim-
bursement of the cost of consumed medicines per inhabitant
of the country, there is a rather exciting difference both in
groups and within groups in different countries. Thus, tradi-
tionally the lowest rates were typical for countries from the
first group (Poland, 54.80 €) and the highest — for represen-
tatives of the third group (Germany, 483.53 €).



ScienceRise: Pharmaceutical Science

Ne 5(39)2022

Table 6
Analysis of the dynamics of changes in the indicator of
total healthcare costs from GDP (%) in Europe

Total healthcare expenditures (%) of the
country’s GDP
Country
Average values for Data for 2019
2000-2019
The first reference group of analysis
Bulgaria —* —*
Latvia 6.4 6.3
Poland 5.74 6.3
Slovak Republic 6.68 6.9
Hungary 6.9 6.4
Ukraine —* —*
The second reference group analysis
Estonia 6.15 6.8
Italy 8.22 8.7
Spain 8.5 9.0
Lithuania 6.58 6.8
Slovenia 8.3 8.3
Czech Republic 6.26 7.8
The third reference group analysis

United Kingdom 9.38 10.3
Germany 10.98 11.7
Norway 9.30 10.5
Finland 8.73 9.1
France 10.85 11.2
Sweden 9.35 10.9

Note: * — data in the information source [23, 24] are missing

The third reference
group of countries

The second reference

group of countries 7.9

The first reference
group of countries

9.77
10.62

m Average values (%)

m Data (%) for 2019

of the action of a whole range of factors. This issue re-
quires, in our opinion, further research separately for
each country. Furthermore, the data presented in Table 7
reflect the diversity of models and mechanisms for reim-
bursement of the cost of consumption of medicines that
operate in different national health systems. Considering
the above, it seems incorrect to calculate and analyze the
average values of reimbursement amounts for the cost of
medicines by reference groups.

In light of the results we presented above, it is logical
to analyze the structure (%) of medicine costs by funding
sources: the state or CHIF funds, VMI funds, and cash ex-
penditures of citizens (data from OECD Health Statistics
2019) [28]. Analyzing the indicators presented in Fig. 5-7, it
can be argued about the different levels of participation of the
state or public institutions (CHIF funds) in the payment of
the cost of consumption of medicines, both by reference
groups and within them by country of analysis. The lowest
value of this indicator is typical for Lithuania (34.0 %) and
the highest for Germany (84.0 %). At the same time, within
the third group there are countries in which the financial
burden associated with the consumption of medicines is al-
most equally distributed between the state/funds of CHIF
and the end user. These are, for example, Sweden, Norway,
Finland (the corresponding ratio is: 53.0 %+47.0 %;
56.0 %+44.0 %; 55.0 %+45.0 %). The dominant role of public
and public funds in reimbursement of the value of medicines
in all analysis groups belongs, as mentioned earlier, to Ger-
many (84.0 %) and France (80.0 %).
These countries have been rebuild-
ing socially oriented models of the
functioning of medical and PS sys-
tems for several centuries. They
have, at the moment, significant
success in achieving humanistic
goals for the development of society.

It is necessary to note the
insignificant financial participation
of VMI programs in the payment of
the cost of medicines by the coun-
tries we analyzed. Thus, this insur-
ance market segment was repre-
sented in Slovenia (26.0 %), and it
had a slight impact on the Hungari-
an PM (3.0 %).

0 5 10

Fig. 4. The average value of total healthcare expenditures (%) of GDP (%) and
according to 2019 data in European countries by reference groups of analysis

At the same time, this indicator fluctuated in a
significant range of values in the middle of the reference
groups. For example, in the first group, from 54.25 €
(Bulgaria) to 241.61 € (Slovak Republic) — the variation
span is 187.36 €. In the second, from 99.61 € (Lithuania)
to 245.5 € (Spain) — the variational scope is 145.89 €, and
in the third, from 198.7 € (UK) to 483.53 € (Germany) —
the span is 284.83 €.

A significant fluctuation of this indicator in groups
and within groups in different countries is a consequence

1'5 In our opinion, the most in-
teresting results were obtained in
the second reference group. In addi-
tion to Lithuania and Slovenia, the
financial burden associated with
the consumption of medicines in the countries of this group
was relatively proportionally distributed between the state/
funds of CHIF and end users. The largest share (%) of ex-
penditures associated with public or public funds in the case
of drug consumption was observed in Italy (62.0 %). Mov-
ing to the first group of analysis, the share (%) of public
funds or CHIF programs in medicines spending is gradual-
ly decreasing, except for data presented in the Slovak Re-
public and Hungary. For example, this figure in Poland and
Latvia reaches only 36.0 % and 37.0 %, respectively.
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Table 7

Analysis of reimbursement amounts of the cost of consumption of medicines (outpatient care) in Europe and

recalculations per consumer in accordance with the reference groups of the analysis

Analysis indicator (€ million) by country according to groups

The total amount of reimbursement for the cost of consumption of medicines (€ million)/in terms of one consumer (€)

The first group of analysis

Bulgaria Latvia Poland Slovak Republic Ukraine Hungary
421.0/54.25 170.0/73.90 2092.0/54.80 1301.0/241.61 - 1188.0/117.64
The second group of analysis
Estonia Spain Italy Lithuania Slovenia Czech Republic
155.0/115.0 10794.0/245.5 7690.0/130.88 339.0/99.61 342.0/170.91 2142.0/209.57
The third group of analysis
United Kingdom Germany Norway Finland France Sweden
11929.0/198.7 39892.0/483.53 1157.0/250.27 1551.0/295.11 24220.0/397.87 2426.0/268.66
Hungary

L

Slovakia

Poland
H The state or CHIF funds

m VMI funds

= Cash spending by
consumers

Latvia

0.00%  20.00% 40.00% 60.00% 80.00% 100.00% 120.00%

Fig. 5. Analysis of the cost structure for medicines in the countries of the first reference group

Czech Republic

Slovenia

1.00 %
Lithuania

Italy B The state or CHIF funds
m VMI funds
Spain
= Cash spending by
consumers

Estonia

i

0.00% 20.00% 40.00% 60.00% 80.00% 100.00% 120.00%
Fig. 6. Structure of medicines costs in the countries of the second reference group
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Sweden — 47.00 %

T 7.00 %
France 13.00 %

Finland [SSI002N 45.00 % u The state or CHIF
_ funds

Norway  [NSGIO0PANIINNN " 44.00% = VM1 funds
| Cash spending by

Germany - SO0 N 16.00 % consumers

Great Britain — 34.00 %

0.00%  20.00% 40.00%

60.00%

80.00% 100.00% 120.00%

Fig. 7. Features of the cost structure in the consumption of medicines in the countries of the third group

5. Discussion of research results

Systematizing the research results, it is necessary to
assert the following. It is proved that with an increase in
GDP indicators calculated for PPP per capita, the variation-
al scope of data on the volume of PM per capita decreases,
and the number of countries with a negative foreign trade
balance also increases. The presence of critically low data
on this indicator in Ukraine casts doubt on the ability to
effectively meet the needs of the population in an accessible
PC and further actively integrate into the European eco-
nomic environment. Thus, in the first group, 5 countries
out of 6 had a negative value of the foreign trade balance, in
the second — 4 out of six. In the third group, for only one
country (Finland), the number of imports prevailed over
the indicators of its exports of pharmaceutical products.
Within the reference groups, there is a different level of
dependence of the PS systems of the population on the
import of relevant products. For example, in Ukraine (the
first reference group), the import rate was 8.6 times higher
than the data on exports of pharmaceutical products. For
comparison — for the countries from the first reference
group, which also had a negative balance, the number of
imports exceeded the values of export indicators of phar-
maceutical products at 1.3 (Latvia), 1.4 (Bulgaria), in 4.0
(Slovak Republic). The second reference group that ob-
served significant import dependence was observed in Es-
tonia (5.2 times). In the Czech Republic, the number of
imports exceeded the export of pharmaceutical products by
1.7 times, in Lithuania — by 1.5 times, and in Spain — only
by 1.2 times. Logical, from an economic point of view, is
also the fact that the highest values of foreign trade volume
were characteristic of countries that are represented in the
third and second groups of countries. So, the undisputed
leader is Germany (134541.0 € million), in the second posi-
tion is represented by Italy (59533.0 € million), and in third
France (58568.0 € million). It should be noted that the coun-
tries from the third reference group demonstrated signifi-
cant activity in foreign trade activities on PM.

We proved that the countries that were character-
ized by a positive value of the foreign trade balance had

the highest values of pharmaceutical production volumes
in the group. These are, first of all, France (third group of
analysis, production volume — 35848,0 € million), Italy
(second group, 34000.0 € million) and Germany (third
group, 33158,0 € million).

The analysis of PS systems according to the group
of economic parameters allows us to conclude about the
significant impact of macroeconomic indicators on the
state of development of the pharmaceutical sector of the
country’s economy.

According to the group of indicators that make it
possible to assess the state of efficiency of the function-
ing of various PS systems of the population from a social
point of view, it is possible to distinguish those that, like
the previous economic parameters, to a certain extent
depend on GDP indicators calculated for PPP per capita.
This is such an essential macroeconomic indicator as the
cost of health care from GDP (%). We found that the
highest rates of healthcare expenditures from GDP (%)
are represented in the third (UK, Sweden, Norway, Ger-
many, France and Finland) and the lowest in the first
(Slovak Republic, Poland, Latvia, Hungary) reference
group of analysis. As indicated earlier, this indicator
fluctuated in a small range of values in the third refer-
ence group, in contrast to the countries represented in the
second and first groups of analysis. Vivacious, from a
socio-economic point of view, is the presence of a ten-
dency to a systematic increase in this indicator over time.
This was typical for all countries without exception. At
the same time, the rate (%) of this growth differed in
groups and within different countries.

The following two indicators (reimbursement
amounts for the cost of consuming medicines in general
and in terms of one consumer (outpatient care) and the
structure (%) of expenses for the consumption of medi-
cines by sources of funding), in contrast to previous indi-
cators, largely depend on the type of the health care sys-
tem itself and the historical features of its functioning,
the role of the state in organizing the provision of medi-
cal and pharmaceutical care, the effectiveness of reim-
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bursement mechanisms for the cost of consuming medi-
cines, the development of the health insurance market,
and so on. That is, having relatively comparable econom-
ic indicators that characterize the state of development of
the PS system within the same reference group, different
countries had differences within the same reference
group according to the above indicator. Thus, in terms of
the amount of reimbursement of the cost of consuming
medicines in terms of one consumer (outpatient care)
within one group, there was a significant fluctuation in
data — from 145.89 € (second group) up to 284.83 € (third
reference group). The fluctuation of this indicator in the
first reference group was 187.36 €. The corresponding
German figures (483.53 €) were 9 times higher than the
corresponding data calculated in Bulgaria (54.25 €). Tak-
ing into account the significant role of state and public
institutions in the social support of the health of the Ger-
man population, as well as taking into account the histor-
ical aspects of the development of the health care system
itself in this country, the results as mentioned earlier of
the analysis are logical and understandable.

The analysis of the structure of the financial burden
associated with the consumption of medicines also demon-
strated the diversity of the functioning of population PS
models in different countries within the reference groups.
At the same time, it is possible to identify some character-
istic features of countries that are represented in reference
groups. First, there is a low level of participation of funds
in VMI in paying the cost of medicines in all countries.
Thus, under VMI programs, the cost of medicines was
paid in 2019 only in Hungary (3.0 %), Slovenia (26.0 %),
Lithuania (1.0 %) and France (7.0 %). The principles of
humanism, laid down in the basic state-building docu-
ments of European countries, are reflected in the signifi-
cant influence of the state and social institutions in the
organization of the population of medical and PC. Thus,
the share (%) of state expenditures and CHIF funds in the
vast majority of countries we analysed was more than
50.0 %. The only exceptions are data in Poland (36.0 %),
Lithuania (34.0 %) and Latvia (37.0 %). Attention is drawn
to the fact that in the group of countries with the highest
GDP values calculated by PPP per capita (third group),
there are the lowest values of cash costs in the payment of
the cost of medicines (from 13.0 % to 44.0 %). This indi-
cates a fairly high efficiency of reimbursement mecha-
nisms for the cost of consuming medicines in these coun-
tries. It should also be noted that in Norway, Finland and
Sweden, the cost of medicines is almost equally distribut-
ed between the state/local self-government and citizens.

Study limitations. Among the main limitations in
using the research results we obtained are the following.
Firstly, in ranking countries, we used only one indicator
(GDP calculated per capita). Given that population PS sys-
tems appear as complex, hierarchically constructed macro-
economic structures, this approach can artificially narrow
the scale and depth of scientific research in different coun-
tries. Secondly, the use of one source of information for
most indicators, the IFPMA report, in which there were no
data on Ukraine, did not make it possible to conduct an ap-
propriate analysis of the group of social indicators. This, in
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turn, reduces the level of opportunities for the practical use
of the results obtained, which, against the background of
granting the country the status of a candidate for EU mem-
bership, has particular relevance. Thirdly, the reimburse-
ment amounts of the cost of consuming medicines that we
have calculated for one resident of the country may not al-
ways adequately reflect the effectiveness of the entire model
of compensation for medicines. This is because, in some
countries, reimbursement of the cost of medicines is carried
out not for all groups of patients and categories of the popu-
lation but separate programs and lists. Finally, to conduct a
macroeconomic analysis, the above indicator may have the
right to exist. However, if it is necessary to assess the effec-
tiveness of the functioning of these models, specifically by
country, it is necessary to conduct a more detailed analysis.

Prospects for further research. All the limitations
mentioned above in our research allowed us to outline the
directions of good work. Thus, it is planned to analyze the
effectiveness of the functioning of the population identical
in organizational structure and type of financing of PS
systems in Europe. In the future, it is necessary to dwell
separately on the analysis of various models of reimburse-
ment of the cost of medicines that operate in the European
space to determine their positive features and functioning
problems. A separate direction can also be considered the
possibility of conducting similar studies on domestic data
and on a group of countries that, following the order of the
Ministry of Health of Ukraine No. 139 of 22.01.2020, reg-
istered by the Ministry of Justice of Ukraine No. 133/34416
of 06.02.2020, dated 06.02.2020, are classified as a group
of reference countries in the calculations of maximum
wholesale prices for medicines [21]. Such studies are par-
ticularly relevant in the context of the increasing social
burden on pharmacies, which is now observed worldwide
and in Ukraine [32, 33]. In addition, the presence of signif-
icant fluctuations in indicators for reference groups, as
well as within groups in different countries, also necessi-
tates further research. In general, it should be noted that
the intensification of Ukraine’s aspirations for integration
into the EU, on the one hand, and the growing need of
Ukrainian consumers for affordable medicines, on the
other hand, necessitates organizational, economic and
marketing research in a wide range of areas.

6. Conclusions

The innovative and commercial attractiveness of the
European PM certainly creates favourable conditions for its
active development and its effective integration into the
world economic space [25, 34]. At the same time, the pecu-
liarities of the functioning of national PS systems of the
population in different countries, due to historical, econom-
ic, and social factors, should not negate the objective desire
of states to harmonize at all stages of the process of promot-
ing medicines on the commodity network on PM.
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