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OPEN SCIENCE INVESTIGATION OF THE HEALTH ECONOMICS SECTOR

Abstract. This paper summarizes the arguments and counterarguments within the scientific discussion on the
issue open science in health economics in the reality of the Covid-19 pandemic. The aim is to study the openness of
the results of scientific work in the field of health economics. To achieve this goal, the following tasks have been set:
to conduct a bibliometric analysis of the concepts of open science, health, health economics, research, education;
author's structuring of the concept of open science in the context of health economics; identification of the main
stakeholders and their role in the field of open science in the field of health economics. The object of research is the
field of health economics. The subject of research is the determinants of the impact of open science on the health
economy. In order to identify the vectors of scientific developments in recent years in the field of open science and
health economics, the method of bibliometric analysis was used using the tools of the Scopus database and the
software VOSviewer v.1.6.10. Based on the selected works, terminological maps were constructed for individual
categories and the main clusters were identified, as a result of which the intensity of the use of one term with others
was assessed. Scientific discoveries play an important role in health care. Especially in a pandemic, access to up-to-
date data will save more lives and preserve the health of the world's population. After all, the level of economic well-
being of a country depends on the level of health of the population and its ability to work. It is determined that open
science should include combining knowledge and efforts to support research in the field of health economics and
reduce the knowledge gap between countries; mobilizing decision-makers, researchers, innovators, publishers and
civil society representatives to ensure free access to scientific data, research results, educational resources and
research facilities in the field of health economics; strengthening the links between science and political decisions to
meet societal needs; ensuring open science for society, despite the fact that the borders between countries are closed.
The results of the study can be useful for researchers who have been conducting study on this topic, and students
majoring in "Health Economics”.
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Introduction. In the context of pressing global and socio-economic problems, sustainable and
innovative solutions require effective, transparent and vigorous scientific efforts not only by the scientific
community but also by society as a whole. The issue of Open Science, a concept aimed at making science
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more open, accessible, efficient, democratic and transparent, is particularly relevant in the context of the
pandemic caused by COVID-19. In particular, UNESCO has developed recommendations that highlight
the main principles of open science. They are a legal instrument in which “the General Conference
formulates the principles and norms of international regulation of any particular issue and invites Member
States to take any legislative or other steps that may be required in accordance with the constitutional
practices of each State and the nature of the matter. of the above principles and norms within their
respective territories "(Report on UNESCO’s global online consultation on open science, 2020).

Scientific discoveries play an important role in health care. Especially in a pandemic, access to up-to-
date data will save more lives and preserve the health of the world's population. After all, the level of
economic well-being of a country depends on the level of health of the population and its ability to work.

The aim is to study the openness of the results of scientific work in the field of health economics.

To achieve this goal, the following tasks have been set:

1.bibliometric analysis of the concepts of "open science", "health”, "health economics”, "research”,
"education”;

2.author’s structuring of the concept of open science in the context of health economics;

3.identification of the main stakeholders and their role in the field of open science in the field of health
€Cconomics.

The object of research is the field of health economics.

The subject of research is the determinants of the impact of open science on the health economy.

Literature Review. There have been many relevant studies in open science (Allen & Mehler, 2019)
in the field of medicine and health care in the last 2 years (Brock et al., 2021; Hicks, 2021; Elliott et al.,
2019). The paper (Besangon et al., 2021) reveals the essence of the achievements of open science, and
also expressed concern about the violation of some principles of open science and its potential impact on
the quality of research results.

Domestic researchers have studied the issues of crisis management in health care facilities in the
context of the coronavirus pandemic (Prokopenko et al., 2020) on the basis of open data. Actual tools of
health emergency and disaster risk management were described in (Chan and Wong, 2020;
Woynarowska-Soldan et al., 2018).

Methodology and research methods. To identify the link between open science and health
economics, a method of bibliometric analysis was used using Scopus database tools and VOSware
v.1.6.10 software. Based on the selected works, terminological maps were constructed for individual
categories and the main clusters were identified, as a result of which the intensity of the use of one term
with others was assessed.

Results. It is estimated that 80% of human health is related to socio-economic, environmental and
behavioral factors that are outside the scope of traditional health systems. Focusing on the effectiveness
of the use of health potential, it is rightly treated as a driving force of the economy.

Thus, as a result of the COVID-19 pandemic, the inextricable link between public health and the well-
being of the country’s economy as a whole became apparent.

The pandemic has changed not just one aspect of the health care system, but has changed the very
nature and methods of that system. In fact, the pandemic is changing the very genetic basis of health
systems around the world and accelerating the formation of the so-called new health economy, which
involves the transformation and openness of all data.

Outbreaks of infectious diseases are known to cause great damage to the population and the
economy, but at the same time contribute to the introduction of large-scale innovations. The crisis caused
by the COVID-19 outbreak has accelerated current trends, thus bringing the future of healthcare closer to
Open science.

Open access in the UNESCO Draft Recommendations means “full and unhindered access to research
results, including scientific publications, data, software, source codes and protocols published anywhere
in the world, which can be reused without any restrictions on free user-based” (Report on UNESCO’s
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global online consultation on open science, 2020).

Thus, it was decided to conduct a bibliometric analysis to study cross-sectoral areas of research in the
field of health economics and open science. The Scopus Citation Overview tool was chosen as the
database for analysis as one of the most authoritative sources of scientific information. Thus, 17,256
publications in the Scopus database focused on the context of health economics and open science were
processed (Fell, 2019; Homolak et al., 2020; Kim&Koh, 2021; Scherp et al., 2020; Smaldino et al., 2019).

As a result of bibliometric analysis by keywords, the following results were obtained (Fig. 1):
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Figure 1. Results of bibliometric analysis by keywords “Open science”
Sources: developed by the authors.
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Thus, based on the results of the bibliometric analysis of the concept of Open science, it is possible
to form its structure (Fig. 2). The peculiarity of this structure is that it consists of two blocks: resources (Fig.
2a) and activities to ensure the concept of open science (Fig. 2b). Resources are the basis for building
research strategies in the chosen field of research, including those stated in this article, activities provide
an understanding of the tools to achieve the quality of certain resources.
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Figure 2. Open science: resources (a) and activities (b)
Sources: developed by the authors.
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Figure 3. Results of bibliometric analysis by keywords "Open science", "Research" and
"Education"
Sources: developed by the authors.

As the COVID-19 pandemic has heightened instability and uncertainty in the global economy, all
countries now need more openness and cooperation than ever before (Yeo-Teh & Tang, 2019).
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Cooperation for common openness is an important guarantee of moving forward. During this special

period, efforts must be made to maximize the role of each player in global governance.
Healthcare systems, payers, pharmaceutical and biomedical companies need to make an increasing

effort to develop their own analytical tools or companies with medical platforms and data skills to obtain
the necessary analytics.
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Figure 4. Results of bibliometric analysis by keywords “Open science”, “Health”
Sources: developed by the authors.
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Private companies, government agencies, independent organizations and universities today are
responding quickly to the needs of the medical field. Prior to the pandemic, medical organizations began
to study (and sometimes implement) the capabilities of artificial intelligence and analytics, which dictates,
to obtain forecast data at the community level (health, consumers, economic indicators) and companies

(strategic, financial and operational issues). The crucial role that these instruments played during the
pandemic will accelerate their implementation.
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Figure 5. Results of bibliometric analysis by keywords “Open science”, “Health”, “Economics
Sources: developed by the authors.
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In the new health economy, data analysis and analytics help deliver the right services, at the right time,
in the right place, and in the right patient. The pandemic has exposed the challenges facing health systems
around the world in collecting accurate real-time data, modeling scenarios, and finally deciding where and
when to direct resources.

Infection curves, mortality scenarios, estimates of the need for ventilators and personal protective
equipment all this was not enough at the beginning of the pandemic.

5 clusters can be distinguished based on the bibliometric analysis:

1. Open science cluster. The cluster is formed on the basis of keywords open educational resources,
open science, open source software and technical concepts such as machine learning, big data etc.

2. Health economics cluster. The cluster is formed on the basis of keywords economics, health care
cost, public health, health care policy and related, mainly related to pandemic, terms such as
epidemiology, pandemic, etc. Today there is a lack of domestic research on health as an economic
category and capital of the economy, and the establishment of the Institute for Health and Human Capital
Assessment opens wide opportunities for modernization of the Ukrainian economy and its social sphere,
which requires regulatory, legislative and organizational development.

3. Open access publication cluster. The cluster is formed on the basis of keywords.

4. Controlled study cluster is formed around the keyword controlled study, and includes specific
objects of research in the medical field (immunology, depression, brain etc.)

5. Clinical study cluster formed on the basis of retrospective study, open study, population research
and treatment outcome.

Conclusions. According to the results of the bibliometric analysis of the concept of Open science, its
structure in the context of health economics (resource block and activity block) was formed and 5 clusters
were identified: Open science cluster; Health economics cluster; Open access publication cluster;
Controlled study cluster; Clinical study cluster.

Thus, a bibliometric study of the phenomenon of open science, which should perform the following
functions in terms of ensuring sustainable development of the health economy:

— integrating knowledge and efforts to support research in the field of health economics and reduce
the knowledge gap between countries;

— mobilizing decision-makers, researchers, innovators, publishers and civil society to ensure free
access to scientific data, research results, educational resources and research facilities in the field of
health economics;

— strengthening the links between science and political decisions to meet societal needs;

— ensuring open science for society, despite the fact that borders between countries are closed.

The health economy needs resource support, new research tools and, most importantly, high quality
statistical and research data for its further development. The latter thesis leads to the search for acceptable
activities to improve the quality of research results that can form the basis of new stages in the
development of the health economy.

Some of these activities are presented in this paper, but the list of activities should be expanded and
detailed depending on the nature of the relationship between the phenomenon of open science and its
application in a particular field.
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Y cmammi po3ansidatombcsa numaxHs posi 8iOKpUMOI HayKu 8 eKOHOMIUi 300p08’a 8 yMogax UKITUKiE naHOemii
Covid-19. Memoto € docnidxeHHs sidkpumocmi pe3ynbsmamig Haykosoi pobomu 8 2arny3i ekoHomiku 30opos’a. [ins
OocsigHeHHs yiel Memu nocmaerneHi maki 3ag0aHHs: nposecmu 6ibiomempudHUL aHani3 NoHSMb 8iOKPUMOI HayKu,
OXOPOHU 300p08's, EKOHOMIKU 0XOPOHU 300p08'A, O0CiOKeHb, 0csimu; chopmynrosamu KOHUEnyto 8idkpumoi Hayku
8 KOHMeKCMi eKOHOMIKU OXOPOHU 300p08’s; 8U3HaYUMU OCHOSHUX 3auikagneHux cmopiH ma ix poni y ccbepi
8i0kpumoi' Hayku e 2arny3i eKkoHoMiku oxopoHu 3dopog’s. O6’ckmom O0CiOXKeHHS € 2any3b eKOHOMIKU 300p08’s.
pedmemom OocnidxeHHs € OemepmiHaHmu ennusy 8idkpumoi Hayku Ha eKoHOMiKy 300p08’a. 3 MeMOI0 BUSIBNIEHHS
8EKMOpi8  HayKosux PO3POBOK OCMaHHIX POKie y cehepi 8i0KpUMOI HayKu ma eKOHOMIKU OXOPOHU 300po8’a
gukopucmaHo memod 6ibriomempuyHo20 aHanisy Haykosux nybnikauiti 3 6a3u daHux Scopus ma npospamHo20
3abesneyenHs: VOSviewer v.1.6.10. Ha ocHosi 6idibpaHux npaub nobydogaHo mepmiHonoaiyHi kapmu O11s OKpeMux
kameaopili ma 8U3HaYeHO OCHOBHI Knacmepu, y pesylbmami 4020 OUiHEHO iHMEHCUBHICMb 8XUBaHHSI 00HO20
mepmiHy 3 iHwumMu. Baxrnusy porb 8 oxopoHi 300poe’s eidiepatoms Haykosi eidkpumms. Ocobnueo 8 ymosax
naxdemii docmyn o akmyarnbHux daHux epamye binble xummie i 36epexe 300p08’s HaceneHHs nnaHemu. Adxe
8i0 pieHs 300pos’s HaceneHHs ma Lio20 npaue3damHocmi 3anexums pigeHb eKOHOMiYH020 Aobpobymy Kpaitu.
BusHaueHo, wo 8idkpuma Hayka noguHHa 8Ki4amu 06 ' eOHaHHs 3HaHb i 3ycurib 015 nidmpumku docnidxeHs y ceepi
€KOHOMIKU 0XOPOHU 300p08’S Ma 3MEHWEHHS PO3PUBY 8 3HaHHSIX MiX KpaiHamu, mobinisayis ocib, ki npulivaoms
piweHHs, docnidHukig, Hogamopig, sudasuie ma npedcmasHukie 2poOMadsIHCbKO20 Cycninbcmeaa Onsi 3abe3neyYeHHs
ginbHo2o Oocmyny 0o Haykogux OaHux, pe3ynbmamig docnidxeHb, OCIMHIX pecypcie ma Haykog0-00CHiOHUX
3acobis y chepi ekOHOMIKU 0XOPOHU 300P08’S; NOCUMEHHS 38'A3Ki8 MiX HAyKOK ma nomimuYHUMU PiueHHaMU Ons
3a008011eHHs1 nompeb cycninbcmea; 3abesneyeHHs 8idkpumocmi Hayku Ois Cycninbcmea, Hessaxaryu Ha me, Wo
KOPOOHU MiX KpaiHamu 3akpumi. Pe3dynbmamu docnidxeHHs moxyms 6ymu KopucHumu Ons Haykosuis, AKi
30ilicHrotomb docridxeHHs Ha o meMy, ma cmydeHmig cneyiansHocmi « EKoHomika oxopoHu 300pos’a.

KntouoBi cnoBa: Bigkputa Hayka, LOCTiZKeHHS, OCBiTa, EKOHOMiKa 3OpOB’s, 0XOpoHa 3aopos’s, COVID-19.
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