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EFFICIENCY OF THE IMPLEMENTATION

OF INNOVATION AND INVESTMENT PROJECTS
AT HEALTHCARE INSTITUTIONS: INTEGRAL
ANALYSIS AND WAYS OF ENHANCEMENT

Introduction. Improving the quality of medical services and raising the effectiveness of the operation of the
subjects of the medical system of Ukraine requires intensifying innovation, which needs significant investments.
So, the application of qualitative methods for analyzing the efficiency of such projects is of great importance.

Problem Statement. Scholarly research and methodological framework and practical recommendations deal
with the identification of problem areas and aspects of the implementation of innovation and investment projects
at healthcare institutions in Ukraine.

Purpose. The purpose is to comprehensively analyze and to identify the problematic aspects of the implemen-
tation of innovation and investment projects by healthcare institutions and to determine the measures to address
them as well as to increase the ef fectiveness of the innovation.
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Material and Methods. In the course of the study, the method of economic and mathematical modeling has been used to
perform a composite analysis (using the weighted average method) of the ef fectiveness of the implementation of innovation and
investment projects by the example of healthcare institutions..

Results. It has been established that the efficiency of the implementation of innovation and investment projects at healthcare
institutions of Ukraine is satisfactory, but such components as the financial and economic sustainability of the project and the
quality of intellectual and personnel support, especially the structure of investments and their profitability, staff turnover and the
level of professional qualification of medical personnel remain problematic. Financial and economic stability and investment and
marketing development remain the most problematic components of the ef ficiency.

Conclusions. One of the key signs of the efficiency of investment and innovation projects in medicine is their systematic man-
ner that involves a combination of measures to activate and develop investment and innovation in the organizational and insti-
tutional (1), the economic (2), the product and service (3), the social and psychological (4) components.

Keywords: innovation and investment activity, design of innovation projects, medical service institutions, efficiency, integral as-

sessment, resource and functional components.

The potential of the systemic development of he-
althcare institutions is formed in the plane of ef-
fective management decisions that allow for the
rationalization and optimization of activity under
the needs of clients of healthcare institutions while
increasing the quality and range of consultation,
as well as diagnostic and treatment services. Due
to today’s realities and the specifics of the func-
tioning of entities that conduct activity in the
field of providing medical services, the basis of
the quality of business processes and ensuring com-
petitiveness is directly related to enhancing the
level of business innovativeness, in particular, to
the implementation of specific innovation and in-
vestment projects by enterprises.

In recent years, quite a lot of attention has been
paid to updating the problems of the effective
functioning of institutions and the healthcare
system in general, in particular in terms of the im-
pact on the preservation and development of the
country’s human resources. The purely applied
nature of these processes has been critically “ex-
posed” by the war since it was waged against Uk-
raine in 2014. Therefore, the problems of preserv-
ing human resources, including the means of high-
quality functioning of the medical system, and its
reforming, are sufficiently comprehensively dis-
closed in publications on the formation of hospi-
tal provision of healthcare institutions [1], the
expansion of the spectrum of medical rehabilita-
tion services [2], the strengthening of social and
demographic security of the country [3], the de-
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velopment of the market of voluntary health in-
surance [4], the definition of the tools of the re-
gional policy of preserving human resources in
countries that are in difficult conditions of the in-
tensive outflow of human resources [5].

The field of healthcare rightly belongs to sys-
tem-forming ones in the context of preserving
and increasing the human capital of each state.
That is why effective management here, especial-
ly based on an innovation and investment ap-
proach, has a priority. This is convincingly shown
in the research of a number of scientists, in the
sense of careful strategic planning of the process-
es of innovation- and technology-driven develop-
ment of the healthcare system and its subsystems
[6], in terms of using the tools of public-private
partnership for the purpose of infrastructure de-
velopment and the improvement of investment-
innovation and material-technical support of he-
althcare institutions [7], and quality regulatory
policy [8], in terms of improving the business en-
vironment and structural characteristics of the
functioning and development of the medical serv-
ices market [9], regarding the formation of an in-
tegral national system of providing medical serv-
ices [10], for overcoming problematic aspects of
the development of public health in the country
[11], directly related to the transformation of the
state management system in the medical sphere
[12], carrying out a medical reform [13] and fur-
ther regulating its defects and problematic aspects,
and overcoming challenges and threats [14].
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At the same time, it is necessary to take into ac-
count the peculiarities of the management of sys-
temic innovation- and technology-driven devel-
opment directly of healthcare institutions, among
which the need to implement adaptive manage-
ment functions, the transformation of classical
management mechanisms towards market ones ba-
sed on the development of contractual relations
is dominant (healthcare institution — client; sta-
te — healthcare institution), as well as the imple-
mentation of measures related to the profession-
alization of medical staff and retraining of medi-
cal personnel, the modernization and updating of
medical equipment, conducting the audit of the
quality of medical services. These and other as-
pects have already been sufficiently systemati-
cally disclosed in publications devoted to the ge-
neral issues of innovation principles of the devel-
opment of the private healthcare sector [15], as
well as the introduction of modern, innovation
approaches to the innovation management of the
development of healthcare institutions [16, 17].

However, when analyzing trends in the inno-
vation-driven development of healthcare institu-
tions, it should be understood that they have ad-
ditional limitations, mainly clearly regulated by
the system of standardization, supervision, and
control in the area of medical activity. At the
same time, it is about the system of internal (do-
mestic) standardization [18, 19], including in the
area of public control [20], and about interna-
tional standards in this area [21, 22].

However, in addition to the standardization of
services, healthcare institutions, especially do-
mestic ones, also face the difficulties of instability
due to the course of the modern medical reform,
which is currently being implemented in Ukraine,
forming a modern paradigm of the functioning
and further development of medical institutions
[23], as well as defining the competencies and
ability of enterprise managers to actively and ef-
fectively participate in global and national projects
in the field of healthcare of Ukraine [24], the abil-
ity to take into account the criteria and factors of
success in the analyzed field [25].
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Healthcare institutions belong to the service
sector, in which one of the key factors is the hu-
man capital factor. Accordingly, while analyzing
their systemic innovation- and technology-driven
development, sufficient attention should be paid
to the presence and adherence to following the
paradigm of personnel management of a healthcare
institution [26], the quality and efficiency of the
system of work motivation [27], the professional
development of personnel [28], the level and struc-
ture of the system of remuneration and financial
incentives for employees of healthcare institutions,
especially in a part of experts and specialists [29].

It is obvious that the specificity and non-com-
mercial (in its predominant essence) nature of
the activity and development of healthcare insti-
tutions led to the fact that today the method of
analyzing the efficiency (the authors are mainly
talking about economic analysis) of the forma-
tion and development of its scientific and techni-
cal, innovation and technological components is
still practically at its nascent stage. However, se-
parate existing developments in the field of ana-
lysis of the development of both the healthcare
system in general [30] and healthcare institutions
in particular, especially private ones, promote this
process [31].

Thus, from the point of view of the systematicity
and complexity (using methods of deduction and
induction by clearly defined functional and struc-
tural spheres), conducting the integral assessment,
the implementation of important innovation and
investment projects by healthcare institutions is
still not analyzed at the proper level, one of the fac-
tors of which was a lack of appropriate regulatory
and methodological support. This research presents
the results of its development and testing.

The purpose of the article is to perform a com-
prehensive analysis and identify problematic as-
pects of the implementation of innovation and
investment projects by healthcare institutions, to
determine measures to eliminate them and to im-
prove the efficiency of innovation.

For deep and comprehensive research of both
the system as a whole and the aspects of manage-
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rial influence on the functional and structural char-
acteristics of the quality and efficiency of their in-
novation and investment activity and the develop-
ment of medical enterprises both as a whole and in
the cross-section of their components, it is impor-
tant to apply an integral approach to assessment.

The author’s methodology for calculating the
integral index of the efficiency of the implemen-
tation of innovation and investment projects of
healthcareinstitutions provides fortheimplemen-
tation of such key and interrelated stages of rese-
arch as the selection of indicators by the compo-
nents of the efficiency of the implementation of
innovation and investment projects of medical
institutions and their standardization, the calcu-
lation of the weights of indicators within each of
the groups, the calculation of partial indexes of com-
ponents, the determination of the weights of the
group of indicators, the calculation of the integral
index of the efficiency of the implementation of
innovation and investment projects of healthcare
institutions calculated by the method of a weight-
ed arithmetic mean.

In general, in the research process, 30 indicators
were selected (4 destimulators, 26 stimulators),
which were structured into 5 groups: financial and
economic stability, material and technical sup-
port; effectiveness of production and economic
processes; intellectual and personnel support, and
investment and marketing activity.

For indicators that stimulate the processes of
increasing the efficiency of the implementation of
innovation and investment projects of healthcare
institutions and make their functioning more ef-
ficient, the normalization was carried out by for-
mula (1), while for indicators-destimulators — by
formula (2):

b )
S. = ’
’ kmax;

kmin 2
4=k, )

where s, is the standardized values of j-indicator-
stimulator in i- -period; d, is the standardized val-
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ues of j-indicator-destimulator in i-period; &, is
the value of j- indicator in i-period; &, ; £, are
the maximum and minimum values of j-indicator
in the studied period.

The normalization of indicators by the nature
of the impact on the efficiency of the implementa-
tion of innovation and investment projects of
healthcare institutions made it possible to form
standardized series of indicators (z;) for each of
the five groups of indicators and became a basis
for further econometric calculations. Indicators’
weights were calculated by the method of build-
ing correlation matrices for each group of indica-
tors separately.

In general, the integral index of the efficiency
of the implementation of innovation and invest-
ment projects of healthcare institutions is calcu-
lated by formula (3):

ISD = P Jec ’ Ifr';ic + Pmts ]:rs *
+ Pi ];il Pi[)s ’ I;)ls + Pima I:?ria’ (3)

where ISD” is the integral index of the efficiency
of the project of n-healthcare institution in i-peri-
od; P.P.,P,P,P, are the corresponding
values of the weight of the groups of indicators
(fec is financial and economic stability; mts is ma-
terial and technical support; ied is the efficiency
of production and economic processes; ips is in-
tellectual and personnel support; ima is investment
and marketing activity); I is the group index of
the financial and economlc sustainability of the
project of n-healthcare institution in i-period; 1
is the group index of the material and technical
development of the project of n-medical institu-
tion in i-period; 1 is the group index of the effi-
ciency of production and economic processes of
the project of n-healthcare institution in i-period,;
17 is the group index of intellectual and personnel
development of the project of n-healthcare insti-
tution in i-period; I is the group index of the
investment and marketing development of the
project of n-healthcare institution in i-period.
The values of the calculated indexes can range
from 0 to 1. At the same time, according to the
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Harrington scale, their values at the level of 1—0.81
and 0.8—0.64 indicate, respectively, a very high
and a high level of efficiency of the implementa-
tion of innovation and investment projects of
healthcare institutions and its components, while
the approaching of the index values to 0 signals a
weak and unsatisfactory state of efficiency of the
implementation of innovation and investment
projects of the healthcare institution and insuffi-
ciently high effectiveness of management actions
in ensuring the efficiency of business processes.

The assessment of macroeconomic indicators
of the functioning of economic entities, the main
type of economic activity of which is the provi-
sion of services in the field of healthcare, confir-
med the thesis about the formation of a highly
competitive environment, which in the statistical
assessment from 2015 to 2021 in Ukraine was re-
flected in almost threefold quantitative growth of
medical service entities from 46 to 70 per 100,000
population, more than a two-fold increase in the
volume of services provided per business entity,
from 39 to 172 dollars US. It is noteworthy that
in the structural dimension, as of 2020, more than
90% of the participants in the medical services
market belonged to small business entities, in-
cluding an average of 76% for individual entre-
preneurs [32, 33].

These and other trends, firstly, actualized the im-
portance of strengthening the competitive positions
of healthcare institutions, the key factors of which,
naturally, are the high quality of services and the in-
novativeness of preventive medical and diagnostic
measures; secondly, they increased the dependence
of many characteristics of the quality of life of the
population on the quality of the functioning of the
healthcare system, in which leading technological
innovations also play a significant role.

The effectiveness of managing the processes of
creation and implementation of innovations is lar-
gely based on the full-fledged information and an-
alytical support of these processes. At the same ti-
me, the analysis of their course should be systema-
tic and take into account the impact on key func-
tional areas of entities providing medical services.
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To assess the functional and structural features
of the management of the systemic innovation-
driven development of medical institutions, the 5
healthcare institutions were selected in the rese-
arch process that implement innovation projects
for the implementation of technical and techno-
logical innovations in the medical and aesthetic
field in the following directions: alternative plas-
tic surgery of the face and body; minimally inva-
sive plastic surgery; hardware, classical, and injec-
tion cosmetology; personal complexes for hardware
correction of the figure; physiotherapy (treatment
and rehabilitation programs), etc. The justifica-
tion of the sample of enterprises is explained by
the same type of activity profile that provide con-
sultation, diagnostic, and treatment services in
the field of plastic surgery and otolaryngology in
the western regions of Ukraine. Among them are
Genesis Esthetic Clinic Ltd, TDC My Doctor Ltd,
Before and After LOR Clinic of Endoscopic and
Plastic Surgery of Stakhiv’s Ltd, ProCosmetik
Ltd, and Med-Atlant Ltd.

Taking into account the complexity and multi-
facetedness of all aspects of the implementation
of innovation and investment projects, the rese-
arch of their effectiveness on the example of spe-
cific medical enterprises in an analytical dimen-
sion was carried out based on the data from man-
agement and financial and statistical accounting
and reporting by groups of indicators that reveal
aspects of the financial and economic sustainabil-
ity of projects in dynamics, the peculiarities of
their material and technical, production-econom-
ic and intellectual-personnel support, as well as
information and marketing trends.

The results of monitoring the values of the fi-
nancial and economic indicators of the imple-
mentation of the enterprises’ innovation and in-
vestment projects show (Table 1) that, in general,
the financial stability of the analyzed enterprises
within the limits of the relevant innovation and
investment projects was not fully ensured, since
in 2015—2021 the estimated financial indicators
were within satisfactory limits and mostly showed
a tendency towards deterioration.
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Since the management of financial and econo-
mic processes in the context of ensuring the sys-
temic innovation-driven development of health-
care institutions took place to a greater extent
through the capitalization of long-term and short-
term obligations than own resources, management
actions created conditions for meeting current fi-
nancial needs within the limits of innovation and
investment projects, which, however, under the
condition of low profitability and efficiency of
the use of additional resources, will probably in-
crease the risks of slowing down the pace of the
implementation of relevant projects of healthcare
institutions in the future reporting periods due to
the increase in the costs of servicing financial debt
and current credit obligations.

A sharp reduction in the total liquidity for inno-
vation and investment projects of enterprises in the
field of healthcare and a decrease in its average value
from 1.292in 2015 to 0.813 in 2021 (threshold value
<1) in general negatively affects their financial and
economic stability and solvency, therefore leaves its
mark on the ability of medical institutions to timely
fulfill their obligations in the short term, especially
in the event of force majeure situations. At the same
time, it should be noted that innovation and invest-
ment projects of healthcare institutions are charac-

terized by a sufficiently low level of investment at-
tractiveness, which in the analytical dimension is
primarily determined by the positive dynamics of
the values of the financial risk ratio at the simul-
taneously low value of the investment ratio.

The high values of the financial risk coefficient
allow stating that the innovation and investment
projects of the researched healthcare institutions
are currently in the stage of formation and expan-
sion of business processes, therefore they require
significant current infusions of investment and
financial resources to serve the current needs of
systemic development and ensure financial and
economic stability. The increased demand for in-
vestment resources in the conditions of relatively
low profitability of the medical business is a pre-
requisite for increasing financial risks, which, in
the case of irrational management decisions, can
slow down the processes of systemic development
and scare off potential investors. On the other
hand, a slight decrease in the investment ratio in
the conditions of systemic uncertainty as a result
of market turbulence, as well as the COVID-19
pandemic, allows concluding that the existing me-
chanisms for managing investment and financial
risks and resources are quite effectively adapted
to the specifics of the healthcare sector.

Table 1. The Average Indicators of Financial and Economic Component of Efficiency of Implementation
of Innovation and Investment Projects of Healthcare Institutions, 2015—2021

Year Absolute deviation, +
Indicator
2015 2016 2017 2018 2019 2020 2021 2021—2015 | 2021—2020

Equity ratio 0.453 | 0.443 | 0.432 | 0.428 | 0.427 | 0.405 | 0.384 —-0.069 -0.022
Growth rate of own capital, % 119.1 | 1133 | 109.5 | 1028 | 106.2 | 138.2 | 1128 -6.3 -25.3
Coefficient of long-term financial
independence 0.775 | 0.758 | 0.734 | 0.747 | 0.758 | 0.735 | 0.670 -0.104 -0.065
Investment ratio 0.640 | 0.655 | 0.642 | 0.619 | 0.637 | 0.617 | 0.520 -0.119 -0.097
Coefficient of total liquidity 1.292 | 1.293 | 1.086 | 1.178 | 1.183 | 1.105 | 0.813 —0.479 -0.291
Financial risk ratio 1.290 | 1.316 | 1.362 | 1.380 | 1.349 | 1.146 | 1.233 -0.056 0.087
Asset Ratio (Mobility) 0.387 | 0.435 | 0.434 | 0.414 | 0.454 | 0.484 | 0.365 -0.022 -0.120
Coefficient of receivables and ac-
counts payable 0.700 | 0.697 | 0.783 | 0.847 | 0.843 | 0.792 | 1.060 0.359 0.267

Source: own research results.
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Thus, the management of financial and econo-
mic processes within the innovation and invest-
ment projects of enterprises in the field of health-
care created prerequisites for increasing their po-
tential for systemic development through the ac-
cumulation of financial resources, which in terms
of value directly affect the state and quality of the
material and technical equipment of medical di-
agnostic institutions. It is worth noting that the
management of material and technical resources
of healthcare institutions was carried out at a fair-
ly high level, which as a result made it possible to
significantly increase the material and technical
base and ensure a relatively balanced implemen-
tation of innovation and investment projects of
the analyzed medical enterprises due to the im-
provement of the values of most of the indicators
of this component (Table 2).

In particular, in 2021, as compared with 2015, the
average annual cost of fixed assets per employee
increased more than 1.5 times from UAH 297.2
thousand to UAH 463.7 thousand, respectively,
in the studied medical institutions. At the same
time, the rate of growth of equity capital per em-
ployee was less intense, as it increased on aver-
age by only a quarter for the period 2015—2021.
The dynamics of the indicators show that as a re-
sult of management decisions, the material and

technical base of medical institutions was formed
to a greater extent due to the development of bor-
rowed financial resources than own capital.
Equally important when evaluating the effec-
tiveness of non-current assets management with-
in the innovation and investment projects of
healthcare institutions are the indicators of re-
newal and wear and tear of fixed assets, which in
the conditions of rapid aging of technologies de-
termine the efficiency and competitiveness of pro-
duction and economic business processes. The re-
sults of the comparative analysis of the values of
these indicators for the period 2015—2021 allowed
concluding that, in general, the state of technolo-
gical updating and modernization of the medical
equipment of the compared medical and diagnos-
tic institutions improved, but the level of wear and
tear of fixed assets continued to be quite high.
The rational management of financial and ma-
terial and technical resources within the frame-
work of innovation and investment projects of
healthcare institutions forms a basis for the acti-
vation of systemic development processes, while
the realization of the resource potential of medi-
cal institutions in practice is determined in the
plane of increasing the values of indicators of pro-
duction and economic nature. In general, the re-
sults of monitoring the values of indicators of the

Table 2. The Average Indicators of Material and Technical Component of the Efficiency of Implementation
of the Innovation and Investment Projects of Healthcare Institutions, 2015—2021

Year Absolute deviation,
. + / Growth rate, %
Indicator
2015 2016 2017 2018 2019 2020 2021 | 2021—2015 | 2021—2020

Capital-labor ratio, thousand UAH /
persons 297.2 | 306.0 | 301.7 | 312.9 | 3249 | 418.2 | 463.7 56.0 10.9
Equity per employee, thousand UAH / | 203.6 | 204.1 | 196.7 | 195.8 | 209.3 | 254.2 | 260.4 27.9 2.5
persons
Depreciation of fixed assets, % 251 | 29.1 | 320 | 359 | 363 | 319 | 29.7 4.6 -2.2
Upgrade of fixed assets, % 287 | 33.7 | 350 | 3441 | 372 | 574 | 455 16.8 -11.9
Growth rate of the residual value of
fixed assets, % 104.6 | 109.1 | 105.4 | 97.1 | 102.0 | 163.9 | 138.2 33.6 -25.7

Source: own research results.
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production and economic component of the effi-
ciency of the implementation of innovation and
investment projects on the example of the stud-
ied medical institutions showed that the manage-
ment of operational activities was carried out at
the appropriate level since the efficiency of pro-
duction and economic processes in healthcare in-
stitutions mostly improved (Table 3).

This was mainly achieved due to a more than
two-fold increase in the average level of labor
productivity in 2015—2021, as well as an increase
in income per UAH 1 of medical services provided
and UAH 1 of equity by almost 60% and 40%, re-
spectively. The profitability of the operational
activity of healthcare institutions grew along with
the quantitative increase in the volume of medi-
cal and diagnostic and consulting services pro-
vided by medical enterprises, the annual growth
of which during 2015—2021 was fixed at the mark
of 15.0%.

On the other hand, despite the quantitative
growth of revenues from the implementation of
medical services, the profitability of the studied
healthcare institutions in the analyzed period of
2015—2021 continued to remain quite low, although

it showed a growing trend from 11.3% to 18.4%,
while the cost of provided services ranged from
77.7% to 81.1%. The insufficiently satisfactory
level of the profitability of medical enterprises
and, accordingly, the high cost of medical and di-
agnostic services significantly inhibit and in the
long term make impossible the systemic develop-
ment of healthcare institutions, as they are not
fully able to cover their growing financial and
economic needs. At the same time, the preserva-
tion of the existing trend of low profitability of
the medical business significantly increases the
risks of increasing financial dependence on exter-
nal creditors, which probably in the forecast peri-
ods may have an even more negative impact on
the increase in the gross costs of the activities of
healthcare institutions due to the direction of
profits to a greater extent to servicing debt obli-
gations of previous reporting periods than ensur-
ing further business development.

After all, the peculiarity of the implementation
of innovation and investment projects of health-
care institutions is that, along with production
and economic processes, intellectual and human
resources, the rational management of which is a

Table 3. The Average Indicators of Production and Economic Component of Efficiency of Implementation
of Innovation and Investment Projects of Healthcare Institutions, 2015—2021

Year Absolute deviation, = /
. Growth rate, %
Indicator
2015 2016 2017 2018 2019 2020 2021 | 2021—2015 | 2021—2020
Share of the cost in medical services
sold, % 782 | 799 | 81.1 | 81.0 | 79.3 | 77.7 | 783 0.1 0.6
Profitability of medical institution
activity, % 11.3 | 10.7 | 10.6 9.3 151 | 179 | 184 7.1 0.5
Labor productivity, thousand UAH /
persons 419.5 | 497.3 | 546.4 | 574.7 | 720.7 | 790.1 | 880.4 109.9 11.4
Capital productivity, UAH 1.5 1.6 1.9 2.0 2.4 2.0 1.9 34.0 -2.5
Income for 1 UAH of own capital, UAH | 2.6 29 3.3 3.3 4.0 3.6 4.2 59.7 17.2
Income for 1 given service, UAH 1027 | 1147 | 1316 | 1202 | 1445 | 1353 | 1427 39.0 5.5
Growth rate of assets, % 101.7 | 115.6 | 111.1 | 105.0 | 105.0 | 149.5 | 119.2 17.5 -30.3
Growth rate of the number of services
provided, % 105.7 | 116.9 | 111.1 | 1158 | 106.5 | 130.6 | 120.6 14.9 -10.0

Source: own research results.
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basis of supporting the processes of systemic de-
velopment of medical enterprises, play an equally
important role in creating added value. The re-
sults of the analysis of the indicators that charac-
terize the state of intellectual and personnel sup-
port for the efficiency of the implementation of
innovation and investment projects of healthcare
institutions allowed for determining the follow-
ing results. So, on the positive side, for the period
2015—2021, the efficiency of using the intellec-
tual and personnel potential of medical workers
increased by more than 50% on average in the
studied enterprises, which is understood as the
number of consumers of medical services per em-
ployee of a medical and diagnostic institution. It
is worth noting that the significant increase in costs
for the training and retraining of medical personnel
in 2020—2021 can be partially explained by the
impact of the COVID-19 pandemic, which to so-
me extent transformed the traditional activities
of healthcareinstitutions, diversifying the nomen-
clature and range of services in accordance with
the needs of consumers in the conditions of the
spread of the corona virus infection.

On the other hand, the assessment of the quali-
fication characteristics of the medical staff in terms
of individual professional groups of employees re-

vealed a negative average tendency of the deteri-
oration of the level of certification of the junior
medical staff by 8.1% during 2015—2021, which
in general has a rather destructive effect on a qua-
litative component of the intellectual and person-
nel provision of the efficiency of the implementa-
tion of innovation and investment projects of the
analyzed healthcare institutions and indicates
the presence of not fully substantiated approach-
es to personnel management depending on their
professional characteristics.

At the end, the competitiveness of a healthcare
enterprise at the current stage of the intensive im-
plementation of digital technologies and the di-
gitization of the economy and society largely de-
pends on the effectiveness of the management of
investment and marketing processes, which col-
lectively ensure a high level of recognition and
branding of healthcare institutions, increase con-
sumer confidence in enterprises in the field of me-
dical services and contribute to the technological
intensity of business processes (Table 4).

The results of the diagnostics of the values of
indicators that reveal the aspects of the invest-
ment and marketing efficiency of the implemen-
tation of innovation and investment projects of
healthcare institutions showed (Table 5) that, in

Table 4. The Average Indicators of Intellectual and Personnel Component of Efficiency of Implementation
of Innovation-Investment Projects of Healthcare Institutions, 2015—2021

Year Absolute deviation,
. + / Growth rate, %
Indicator
2015 2016 2017 2018 2019 2020 2021 | 2021—2015 | 2021—2020
Staff turnover, % 31.7 | 293 | 237 | 267 | 242 | 259 13.7 -17.9 —12.2
Number of patients per employee 412 | 442 | 442 | 504 | 551 595 | 624 51.7 5.0
Expenses for training and development of
personnel, thousand UAH per employee | 12.7 | 156 | 168 | 16.3 | 243 | 352 | 40.5 218.1 14.8
Level of certification of doctors, % 66.8 | 687 | 709 | 73.1 | 758 | 774 | 788 121 1.5
Level of certification of junior medical
personnel, % 638 | 619 | 59.3 | 585 | 579 | 56.5 | 55.7 -8.1 -0.8
Growth rate of number of employees, % | 102.9 | 109.1 | 111.9 | 101.6 | 99.4 | 1152 | 114.3 1.4 -0.9
Growth rate of average monthly wage, % | 113.4 | 129.7 | 122.7 | 108.4 | 124.2 | 1299 | 127.6 14.2 —2.4

Source: own research results.
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general, the management staff in the process of
economic activity paid more attention to meas-
ures related to the promotion of medical services,
while the investment and innovation component
of the efficiency of the implementation of innova-
tion and investment projects developed compara-
tively less dynamically in the qualitative plane.

In particular, from 2015 to 2021, the annual
growth of marketing costs of medical institutions
ranged from 2.7% in 2020 to 30.1% in 2021, and
their share in the cost of medical services from
2015 to 2021 increased by 0.2pp.The annual growth
rate of investments in quantitative terms also sho-
wed a moderate upward trend while varying within
5.6%—13.6% from 2015 to 2019 and in 2021 and
a sharp increase in their value in 2020 as com-
pared with 2019 by almost 50%, which is proba-
bly related to the spread of the COVID-19 pan-
demic, which positively affected the investment
attractiveness of healthcare enterprises and cre-
ated prerequisites for rapid innovative and tech-
nological modernization of business processes.

Thus, the analysis made it possible to reveal
the key trends of changes in the values of indivi-
dual determinants of the efficiency of the imple-
mentation of innovation and investment projects
of the studied healthcare institutions.

As for the integral index, the results of its cal-
culations under innovation and investment pro-

jects of healthcare institutions from 2015 to 2021

(Fig. 1) clearly demonstrate that, in general, the
efficiency of the implementation of innovation
and investment projects of enterprises in the field
of healthcare was characterized by a sinusoidal
principle. From 2015 to 2021, the periods of slow
recession (from 2016 to 2018 and in 2021) and
relatively rapid growth (in 2020) can be distin-
guished.

In general, the weighted average value of the
efficiency index of the implementation of innova-
tion and investment projects of healthcare insti-
tutions ranged from 0.452 in 2018 to 0.543 in
2020 and as of 2021, it was recorded at 0.537. In
general, the efficiency of the implementation of
innovation and investment projects of healthcare
institutions according to the Harrington criteri-
on remains satisfactory, which indicates the in-
sufficiently high quality of resource management
of medical institutions and the presence of sig-
nificant reserves for improving the values of indi-
cators that determine the effectiveness of innova-
tion management, in particular in the direction of
ensuring systemic development.

In addition, in the process of calculating group
indexes of the efficiency of the implementation of
innovation and investment projects of healthcare
institutions, the role of each group of indicators
in ensuring the activity of medical institutions
was determined. Therefore, according to the re-
sults of the calculations, the highest weights fell

Table 5. The Average Indicators of the Investment and Marketing Component of Efficiency
of Implementation of Innovation and Investment Projects of Healthcare Institutions, 2015—2021

Year Absolute deviation,
. + / Growth rate, %
Indicator
2015 2016 2017 2018 2019 2020 2021 | 2021—2015 | 2021—2020

Share of marketing expenses in the
cost of medical services, % 7.6 7.5 7.7 8.9 9.7 7.7 7.9 0.2 0.1
Growth rate of marketing expenses, % | 119.2 | 129.3 | 126.0 | 128.3 | 129.9 | 102.7 | 130.1 4.3 274
Capital investments at the rate of
UAH 1 of the sold products 0.3 0.3 0.3 0.3 0.2 0.2 0.2 -31.8 -9.8
Growth rate of investment, % 107.0 | 107.8 | 113.6 | 113.2 | 105.6 | 1485 | 113.5 6.5 -35.0

Source: own research results.
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Fig. 1. Integral indexes of efficiency of implementation of innovation and investment projects of healthcare institutions,

2015—2021

Source: own research results.

on the material and technical, investment and
marketing, and production and economic compo-
nents of system development: 22.6%, 21.3%, and
19.7%, respectively, which collectively form the
potential for the efficiency of the implementation
of innovation and investment projects of medical
enterprises and obviously need special manage-
ment control, while the lowest is for financial and
economic stability (17.6%).

The results of the diagnostics of the values of
the weighted average group indexes of the effici-
ency of the implementation of innovation and in-
vestment projects (Fig. 2) showed that from 2015
to 2021, in the structural section, the values of
the indicators of intellectual-personnel and mate-
rial-technical support improved most dynamical-
ly, as the corresponding group indexes of the effi-
ciency of the implementation of innovation and
investment projects of medical institutions sho-

28

wed a steady upward trend of increasing values
from 0.564 to 0.734 and from 0.513 to 0.672.

On the other hand, the most vulnerable com-
ponent of the efficiency of the implementation of
innovation and investment projects remained the
financial and economic stability of medical enter-
prises, which, despite the increase in the values of
the production and economic index, from 2015 to
2021 mostly deteriorated and as of 2021 it was
only 0. 51. This allows confirming the thesis that
the actions of management personnel in the ana-
lyzed healthcare institutions were mostly con-
centrated around the issues of production and
economic nature, and development took place at
the expense of increasing obligations without due
consideration of their impact on financial and
economic sustainability in the long term. In addi-
tion, the insufficiently high level of efficiency of
the implementation of innovation and invest-
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ment projects is also manifested in the trend of
low values of the group index of the investment and
marketing development of healthcare institutions,
which from 2015 to 2021 remained practically at
a constant level, within 0.542—0.532. The low in-
vestment and marketing activity of medical en-
terprises indicates the need to take this factor
into account when forming strategic priorities of
the policy of further management of the efficien-
cy of the implementation of innovation and in-
vestment projects of healthcare institutions.

Based on the results of the analysis, the forma-
tion of policy priorities for increasing the effi-
ciency of the implementation of innovation and
investment projects of healthcare institutions
should be carried out according to directions —
the components of efficiency in this area. At the
same time, the achievement of proper systematic-
ity in this area requires the determination of a
systematic set of measures under leading tools,
which are defined as organizational and institu-
tional, economic, product and service, and social
and psychological (Fig. 3).

ISSN 2409-9066. Sci. innov. 2023. 19 (5)

Because of this, such a tool for the efficient in-
novation- and technology-driven development of
healthcare institutions as the initiation of the crea-
tion of (active participation in) regional innova-
tion clusters, which can become a promising means
of increasing the efficiency of innovation and its
investment support for enterprises of the analy-
zed industry, is characterized by significant pros-
pects. This will make it possible to turn them into
more investment and attractive business units, achie-
ve higher financial and economic results, strength-
en cooperative forms of collaboration, ensure ver-
tical and horizontal integration, diversify the forms
and formats of providing a wide range of high-
quality medical and related services, and imple-
ment and commercialize all types of innovations.
The procedure for the formation of innovation clus-
ters involves going through such stages as initia-
tion, motivation, the attraction of investments,
integration, I'T development, and innovation.

The existing trends to increase the number of
healthcare institutions (especially not state-ow-
ned) in Ukraine are mostly positive and indicate
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¢ Financial and economic

¢ Material and technical
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institutional support

of innovation development;
o strategic and tactical
planning of innovation
activity and increase

of its efficiency;

control and responsibility
for the efficiency

of investment resources use
for innovative purposes;

e creation of information
and analytical center for
investment and innovation
activity activation

e investment of funds into
technical and technological
modernization
of technological processes;

e increase of innovative
activity by financial
engineering instruments;

e implementation
of innovative approaches
to the implementation
of the marketing complex;

e introduction
of alternative forms
of financing of innovation
projects implementation

e introduction
of management systems
of internet-network
relations with clients
and contact audiences;

e introduction of the
practice of dissemination
of information and
commercial boxes with the
offer of services;

e introduction of new
approaches to market
segmentation policy;

e introduction of branding-
technologies in promotion
of innovative products

e stimulation of personnel
for innovative development
and investment proposals;

e providing non-material
motivation of staff
for increasing efficiency
of innovation activity;

e implementation of socio-
economic programs
of development
of intellectual creative
and innovative activity
of personnel;

e ensuring the commercia-
lization and legal protec-
tion of intellectual property
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Fig. 3. Tools, components of efficiency and means of intensification of innovation- and investment-driven development of

healthcare institutions

Source: own research results.

the formation of a competitive environment and
competition as such, expanding the spectrum of
medical and diagnostic, preventive, and other medi-
cal services. However, the further systematic devel-
opment of this industry and the growth of its con-
tribution to the progress of the national economy
and the improvement of the quality of life of the
population are objectively connected with the im-
plementation of innovation projects and the forma-
tion of their investment support, because the inno-
vation- and technology-driven type of development
has no alternative if it is oriented towards the com-
prehensive strengthening of competitive positions,
increasing the efficiency of business processes, and
increasing the level of service quality, etc.

30

In turn, decision-making in the field of man-
agement of the processes of the implementation
of innovation and investment projects is based on
a full-fledged information and analytical basis,
among the criteria of which are systematicity and
complexity. To improve the methodological sup-
port for the analysis of the efficiency of the imple-
mentation of innovation and investment projects
of healthcare entities, an author’s approach is de-
veloped, which involves the calculation of the in-
tegral index of the efficiency of the implementa-
tion of innovation and investment projects of
healthcare institutions by going through such re-
search stages as the selection of indicators ( which
characterize the results of the implementation of
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innovation and investment projects according
to 30 indicators within 5 groups of criteria: their
financial and economic stability, material and
technical support; the efficiency of production
and economic processes; intellectual and per-
sonnel support, and investment and marketing
activities) and their standardization, the calcu-
lation of indicators’ weights within each of the
groups, the calculation of partial indexes of com-
ponents, the determination of the weights of a
group of indicators, the calculation of the integral
index of the efficiency of the implementation of
innovation and investment projects of healthcare
institutions by the method of a weighted arith-
metic mean.

The approbation of the author’s methodology
has made it possible to identify such weak aspects
of the efficiency of the implementation of innova-

tion and investment projects of healthcare insti-
tutions as their financial and economic stability
and investment and marketing development. This
has proven the importance of forming a toolkit,
the implementation of which ensures and coordi-
nates the processes of facilitating innovation-dri-
ven development, raising the economic efficiency,
strengthening financial stability and liquidity, as
well as speeding up the return on investments
and improving the system of marketing commu-
nications of enterprises with consumers. The lea-
ding directions under which it is necessary to form
means of the policy for increasing the efficiency
of the implementation of innovation and invest-
ment projects of the healthcare services providers
are the organizational and institutional, the eco-
nomic, the product and service, and the social
and psychological components.
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EQEKTUBHICTD PEATI3AIIT ITHHOBAIIMTHO-THBECTUIIIMHNX
ITPOEKTIB 3AKJIA/IIB OXOPOHMU 3/I0POB’SI: IHTETPAJIbHUI
AHAJII3 TA HAITPAMM HIJIBUHIEHHA

Beryn. 3pocTanHs SKOCTI MEUYHIX TTOC/IYT Ta TABUIIEHHS e(eKTUBHOCTI QYHKIOHYBAHHS Y0’ €KTIB CHCTEMI MEAUIITHN
VYipainu mepeab6avac akTHBI3aIliio IHHOBAINHOT iSIBHOCTI, STka MOTPedye 3HAUYHUX BKJIaACHbD. Lle akTyamisye BakINBICTh
3aCTOCYBAHHS SIKiCHOI METO/IMKH aHaJi3yBaHHS e(peKTUBHOCTI TAKUX MTPOEKTIB.

IIpoGremaTura. HaykoBo-MeTOAMYHI MOIOKEHHS Ta IPAKTUYHI PEKOMEH/IALIIl CTOCYIOThCS 3'sICyBaHHsI IIPoOJIeMHUX cdep
Ta aCIeKTiB peasizallii iHHOBAIIITHO-IHBECTUIIITHUX TPOEKTIB 3aKJIa/[iB OXOPOHU 3/10POB’ST YKpaiHu.

Mera. 3aiiicHeHHS KOMILIEKCHOTO aHai3y 1 izenTudikaiis mpobieMHUX aclieKTiB peasiiallii 3akiagaMu OXOPOHH 3110PO-
B’sT iIHHOBAI[IITHO-iHBECTUIINHUX MTPOEKTIB, BU3HAUEHHST 3aXO0/IiB 3 X ycyHeHHs Ta eDeKTUBI3allil iIHHOBAIIHOI TisSJIbHOCTI.

Marepiam it MeToau. Bukopucrano MeTos1 eKOHOMIKO-MaTeMaTUYHOTO MOJIEJTIOBAHHS 3317151 3/I1ICHEHHST KOMITO3UITii-
HOTO aHami3y (MeTOZIOM cepe/IHbO1 3BaskeHOi ) eeKTUBHOCTI peaisallii iHHOBaIiiTHO-iHBECTUITIITHUX MTPOEKTIB HA MTPUKJIAII
3aKJIaJ[iB OXOPOHU 3I0POB’sI.

PesyabraTu. BeranosiieHo, 1110 eheKTUBHICTD peastizailii iHHOBAI[iHO-THBECTUIIITHUX TIPOEKTIB 3aKIa/[iB OXOPOHU 3/10-
Ta AKICTh IHTENEKTYaIbHO-KaPOBOTO 3a0e3MeueHHs, 0COOIMBO CTPYKTYpa iHBECTHUIIIN Ta iXHs MPUOYTKOBICTD, TMIMHHICTD
KazpiB Ta piBeHb npodeciiinol kBaxidikallii MegMIHOTO epcoHaty. 3a CKAaJ0BUMU e(DEKTUBHOCTI HalOIbII IIPOOIEMHUMU
€ (hinaHCOBO-eKOHOMIUHA CTIMKICTh Ta IHBECTUIIINHO-MAaPKETHHTOBHIT PO3BUTOK.

BucHoBku. O7HI€I0 3 KTIOYOBUX 03HAK e(heKTUBHOCT] IHBECTUIIITHO-IHHOBAIITHIX IIPOEKTIB Y MEAUINHI € IXHS CHCTEMHICTD,
siKa 1iepe0avac oeHAHHsI 3aX0/[iB 3 aKTUBI3allii Ta PO3BUTKY IHBECTUIIIIHO-1HHOBAIIIHOI AiSJIBHOCTI 324 TAKUMU HAIIPSIMa-
MU, SIK oprauizariiino-incruryuiinuii (1), ekonomiunuii (2), npogyKToBo-cepBicHuii (3), coriaabHo-nicuxoyuoriaauii (4).

Kmouoesi cnosa: inHOBaIliITHO-IHBECTUITITHA aKTUBHICTD, TPOEKTYBAHHS iHHOBAIIIITHIX TIPOEKTIB, 3aKIaI1 METUTHIX TTOCITYT,
e(eKTUBHICTD, IHTErpaJIbHA OIIHKA, PECYPCHO-(DYHKITIOHAIbHI KOMITOHEHTH.
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