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FOREWORD

The issue of research evaluation as a critical component of
the decision-making system remains relevant, being consis-
tently in the focus of researchers and R&D administrators.
The need to evaluate the quality and effectiveness of the go-
vernment-supported research is widely acknowledged, as it
pertains to the cost-effective use of public-budget resources.
The crucial issue lies in determining which evaluation ap-
proaches are able to provide most adequate and accurate data
on the current R&D performance. It has been intensively de-
bated within the scientific community over the past decade.
Special emphasis is placed on improvements in the method-
ology and practice of evaluating the effectiveness and impact
of R&D, to achieve a balance between quantitative (metric-
based) and qualitative (expert-based) indicators. Increasing-
ly, evaluation employs indicators and criteria that encourage
the adoption of best research practices in both basic and ap-
plied research, foster a robust research culture and a devel-
oped research ecosystem, guarantee creative freedom, pro-
mote collaboration with industry and education sectors, and
support the training of a new generation of researchers, par-
ticularly by engaging talented youth in R&D.

Today, Ukraine, in addition to participating in global com-
petitive processes, must counter Russian armed aggression
and plan the future reconstruction of its national economy
with extensive use of scientific advancements. This requires
regular monitoring and evaluation of the national research,
technological and innovation capacities.

With the introduction of open science policies in Ukraine,
evaluation also plays a significant role in ensuring open ac-
cess to research results, expanding scientific communications
and interactions with society, building trust in science, and
facilitating the implementation of various measures outlined
in the National Plan for Open Science.
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FOREWORD

This books presents selected articles of the participants of the International
Symposium “Evaluating results of scientific research in present-day realities:
the evolution of approaches in cognitive, socio-economic and administrative
dimensions,” dedicated to the memory of Borys Paton, academician of the Na-
tional Academy of Sciences of Ukraine. The symposium took place on November
28, 2024, in Kyiv under UNESCO patronage and with the participation of ex-
perts from the National Academy of Sciences of Ukraine, national branch acad-
emies of sciences of Ukraine, higher education institutions, and scientific orga-
nizations from Azerbaijan, Lithuania, Moldova, Poland, and the United States.

The authors address core issues of research evaluation methodology and
organization; the application of open science principles in advanced approaches
to the evaluation of scientific results in research institutions and universities;
the need to transition to the systemic evaluation of scientific results based on a
produced piece of knowledge; and the interpretation of scientific results as a
complex phenomenon of research activities.

I am convinced that the evaluation practices in research institutions of the
National Academy of Sciences of Ukraine, other national branch academies
of sciences of Ukraine and foreign scientific organizations will draw the read-
ers interest.

President of the National Academy

of Sciences of Ukraine, academician
Anatoly ZAGORODNY



CHAPTER 1

Evaluating research
institutions and projects

in Ukraine and abroad:
experiences and problems

1.1. AN EFFECTIVE TOOL FOR ENHANCING
THE QUALITY AND RELEVANCE

OF RESEARCH IN THE NATIONAL ACADEMY
OF SCIENCES OF UKRAINE

V.L. Bogdanov

A key factor for the R&D efficiency is performance evalua-
tion of research institutions (RIs). In 2017, following a pilot
phase, the Academy introduced the Methodology for Perfor-
mance Evaluation of RIs of the NAS of Ukraine. This meth-
odology relies on the approaches and evaluation methodolo-
gies used by the self-governing scientific organization Leib-
niz Association (Germany), as this association is most similar
to the NAS Ukraine in structural and functional terms. Also,
certain provisions were adapted from methodologies of simi-
lar research organizations, notably the Max Planck Society,
whose institutes specialize in basic research. The methodo-
logy used by the Academy is based on the core principles of
the Leiden Manifesto [1]. A significant feature of this method
is that quantitative indicators are considered an important
element of the evaluation procedure, but the results are deter-
mined by experts based on a qualitative analysis of informa-
tion covering various dimensions of Rls activities over a five-
year period. Another distinctive feature is that each research
unit is subject to evaluation apart from RI as a whole. This
approach enables experts to develop recommendations on
improvements of the RI structure and optimization of the en-
tire network of Academy RIs. Also, the evaluation results are
used in determining the core funding of RIs and in the com-
petitive selection of projects within one of the Academy’s
budget funding programs.

The first cycle of evaluations by the aforementioned meth-
odology was conducted in 2016—2021 and covered 163 Rls
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CHAPTER 1. Evaluating research institutions and projects in Ukraine and abroad

of the NAS of Ukraine [2]. In 2022, due to the Russia’s armed aggression, the
Presidium of the Academy deemed it inappropriate to conduct evaluations and
resumed them in 2023, given the RI’s consent to the evaluation. The total 20 RIs
were evaluated in 2023 [3]. The evaluation of 48 RlIs was expected in 2024, with
the results approved and presented to the Presidium of the Academy by an in-
dependent standing evaluation commission by the end of the year.

That the methodology applied by the Academy is a robust one is confirmed
by the fact that the evaluation results of 75% of the RIs categorized by the Acad-
emy align with the results of evaluations conducted by the Ministry of Educa-
tion and Science of Ukraine as part of the official evaluation. This alignment is
largely due to the extensive involvement of external experts in the evaluation
commissions. Overall, 938 experts participated in the evaluation in 2016—2021,
of which 346 (37%) were non-Academy experts and 111 (12%) foreign experts
from 25 countries worldwide. Active involvement of external experts continues
this year as well.

The methodology used by the NAS of Ukraine is an important tool for enhanc-
ing the scientific level and productivity of research, as its primary purpose is to
assess the RI’s efficiency, highlight its contribution to the development of modern
science while considering its inherent characteristics and uniqueness. The evalua-
tion is based on a range of criteria: quality, originality, effectiveness, novelty,
accuracy, relevance, impact, theoretical and practical significance, competitive-
ness, relevance to research and societal objectives, social significance. The con-
clusion of the expert evaluation commission on the efficiency of a RI and its
units must include the expert opinion regarding the originality of thematic plan
and main areas of research, their alignment with global R&D patterns; the pri-
ority of achievements and the RI’s potential at national or international level;
the prospects and the strategic importance of the obtained results for further
development of the research field and the scientific community.

Importantly, the evaluation based on a broad set of criteria encourages Rls
to place special emphasis on the quality of scientific results. This is confirmed by
the results achieved by Academy RIs in recent years, despite challenging condi-
tions and losses caused by military actions [4—6]. For instance, mathematicians
developed a new method for controlling nonholonomic mechanical systems,
enabling the solution of tasks such as stabilization of the conditions, trajectory
tracking, and obstacle avoidance, and holds prospects for use in mobile robotic
systems, including those for military purposes. For the first time in the proba-
bility theory, mathematical conditions for the maximum possible probability of
a random point on a plane hitting a given polygon were formulated. This repre-
sents a significant advancement of the classical Chebyshev inequality regarding
the extremal property of a one-dimensional random variable, enabling the cre-
ation of new technologies for object detection in the field and the development
of guidance systems for artillery and missile weaponry.
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1.1. An effective tool for enhancing the quality and relevance of research

Theoretical physicists investigated a new form of strongly interacting matter,
quark-gluon plasma, which, according to modern theoretical predictions, oc-
curs in the early stages of proton-proton and nucleus-nucleus collisions at the
Large Hadron Collider at CERN. The rapid expansion of such matter leads to
its transformation into a hadron-resonance gas. Additionally, the occurrence of
another exotic phase, a pion Bose-Einstein condensate, is possible.

Astronomers identified and explained a broad depression in the spectra of M-
dwarfs. This spectral feature indicates the presence of a new source of opacity in the
atmospheres of late M-dwarfs and is sensitive to the star’s gravity and metallicity.

Our materials scientists achieved remarkable results as well. They synthe-
sized crystals for the first time that exhibit p-type electrical conductivity and
demonstrate photoconductivity values and bandgap energy levels that make
them highly promising materials for use in optoelectronics, nonlinear optics,
thin-film solar cells, and water-splitting catalysts. New high-entropy materials
with unique properties were developed, which could serve as the basis for ultra-
high-temperature ceramics capable of operating at temperatures up to 2000 °C,
making them undoubtedly applicable in the aerospace industry, aviation, and en-
gine manufacturing. Among the notable achievements of the Academy’s materials
scientists are new technologies for producing defect-free ingots of titanium alloy.

Chemists proposed an innovative, environmentally safe method for convert-
ing CO, into compounds with unique structures and morphologies, opening pros-
pects for creating new materials for industries such as energy, chemical produc-
tion, environmental protection, and more. New nanomaterials with unique
optical and electronic properties were created, and fundamentally new catalysts
were developed, including an electrocatalyst that increases the efficiency of
high-performance vanadium batteries by 1.5 times, as well as a catalyst that en-
sures complete conversion of hydrocarbons without producing toxic carbon
monoxide. This is highly needed in industry, households, and on the front lines,
where our soldiers widely use solid-fuel stoves for various needs. New promis-
ing polymer materials, unparalleled worldwide, were also developed — photo-
active compositions with high sensitivity to visible light and special-purpose
adhesives that harden through a polyaddition mechanism. For the utilization of
toxic compounds in water purification and as adsorbents, new “smart” nano-
composites were synthesized.

Biologists at the Academy studied the impact of covid-19 on human cogni-
tive abilities (while our scientists are also working on developing drugs to pre-
vent negative post-covid effects) and the molecular-genetic mechanisms of Al-
zheimer’s disease. In collaboration with specialists from the D.E. Chebotarev
Institute of Gerontology of the National Academy of Medical Sciences (NAMS)
of Ukraine, they implemented a new treatment method for Parkinson’s disease.
They also identified the properties of a gene affecting human reproductive func-
tion. Another extremely important development, artificial skin, is more relevant
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CHAPTER 1. Evaluating research institutions and projects in Ukraine and abroad

now than ever. It has already attracted the interest of the NAMS of Ukraine and
the Ministry of Health of Ukraine.

Geneticists proposed new extra-drought-resistant, high-yielding varieties of
winter grain crops. These varieties can replace fodder corn in the southern re-
gions of Ukraine, where it has not been grown in recent years due to critical
drought conditions.

Socio-humanitarian researchers are undertaking extremely important work,
primarily focused on debunking the aggressor’s ideology, identifying the rea-
sons for its emergence, and finding ways to counteract it. Sociologists continue
to study societal attitudes and the psychological conditions of society during
the war. Demographers are analyzing the current demographic pattern, fore-
casting future demographic and migration processes. Economists have pro-
posed a vision for the post-war recovery of Ukraine. Numerous scientific pub-
lications by our socio-humanitarian researchers have been released, e.g. a large-
scale co-authored work, “Archaeology of Ukraine During the Years of Indepen-
dence’, the first book of the supplementary volume of the Encyclopedia of the
History of Ukraine, the 6th volume of the new academic 12-volume “History of
Ukrainian Literature”, and the 13th volume of the 20-volume “Dictionary of the
Ukrainian Language”

The Academy RIs strive towards the societal significance of research, prio-
ritising scientific support and solutions to pressing societal and governance
issues. Researchers from several institutes (hydrobiology, marine biology, zoology,
and botany) have engaged in research, observations, forecasting and assessing the
environmental consequences of the disaster at the Kakhovka Hydroelectric Power
Plant. Academy staff are involved in repair works to stop water leaks in the area of
the Demiivska metro station in Kyiv. For instance, a special polyurethane injection
composition called Geopolymer composite, developed by our chemists, is used to
reinforce soils, tunnel linings, and waterproofing in the metro system.

Energy scientists developed new models of relay protection and automation
systems, along with their operational algorithms, which are critically important
for preventing systemic failures in the unified energy system of Ukraine. A
mathematical model and methodology for determining optimal modes and de-
signs of electrical heat treatment of cables on the industrial line of PJSC “Yu-
zhkabel Plant” (located in the city of Kharkiv), created by energy scientists, en-
abled the serial production of power cables with an aluminum core that has
enhanced flexibility and resistance to external impacts. Such products are es-
sential for reducing the time required to restore all critical energy infrastructure
facilities in Ukraine. Their exports to Sweden, Norway, Denmark, Estonia, Lat-
via, and Lithuania have begun. A gas burner device with a capacity of 35 MW
for steam boiler units at thermal power plants was developed. Twenty-four
burners were installed in domestic thermal power plants during the 2023/2024
winter period, significantly improving the stability of the energy system.
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1.1. An effective tool for enhancing the quality and relevance of research

A successful example of critical import substitution is the first-ever develop-
ment of a technology for the production of recovered granulated nickel pow-
ders with granule sizes 45—70 um and a specified chemical composition, which
was introduced in 2024 into the technological process of manufacturing oxide
cathodes for klystrons at the “Generator” plant.

For monitoring the waters of the Black and Azov Seas, the State Border
Guard Service of Ukraine uses a software-hardware complex for processing re-
mote sensing data of the Earth, developed by Academy specialists, with a sys-
tem for archiving, cataloging, and searching data to enable real-time monitor-
ing of the situation during maritime border protection.

A modified bioactive ceramic developed by materials scientists was success-
fully used for the first time to restore large lost fragments of limbs in soldiers
after gunshot wounds. The operations were performed at the Dobrobut clinic
using the cutting-edge induced membrane technique (Masquelet technique),
which allows the restoration of large bone fragments using crushed autologous
bone. The functionality of the limbs was restored, and the soldiers have now
returned to the front.

In response to the challenges of the time, there has been a significant reori-
entation of the research areas of the Academy Rls, with updating and expanding
research for defense and security purposes.

Mechanical engineering scientists developed a scheme for installing onboard
cavitators, which can reduce the hydrodynamic drag of a high-speed vessel by
10%, and optimized the hull shape of the high-speed ship of Project 58206 for
the Ukrainian Navy. Comprehensive studies of fragments of captured weapon
and military equipment samples were conducted at the request of the Central
Research Institute of Armament and Military Equipment of the Armed Forces
of Ukraine. This offers new insights into technological solutions and allows for
feasibility studies of creating similar materials and technologies for Ukrainian
defense industry purposes. Physicists conducted important studies on the
mechanisms of the destructive effects of powerful pulsed laser radiation on vid-
eo surveillance systems and developed effective schemes for actively countering
small-sized UAVs. A hydrogen energy converter was created as a source of au-
tonomous electrical power for unmanned aerial vehicles, utilizing new variants
of fuel cells and an efficient hydrogen storage system in its design. The results
were implemented at OJSC “Meridian” named after S.P. Korolyov.

An analysis of the destruction process of cast steel hollow modules for shel-
ters under the impact of an explosion and the stress-strain state of the structures
was conducted in collaboration with the Institute of Public Administration and
Research on Civil Protection of the State Emergency Service of Ukraine. It re-
vealed that shelters made of such modules met current requirements in terms of
protective functions and the degree of attenuation of ionizing radiation. Single-
row steel modules can be used to build structures to protect military equip-
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CHAPTER 1. Evaluating research institutions and projects in Ukraine and abroad

ment, infrastructure facilities, and civilians. A device developed by our scien-
tists, which uses hydrophobic porous materials to absorb large shock loads (e.g.,
shock waves from military ammunition explosions), was handed over for fur-
ther testing on military equipment.

In evaluating the Academy RIs, experts examined the profile of their inter-
national science and science & technology cooperation, especially the partici-
pation in international projects, admittedly a significant incentive for the devel-
opment of such cooperation. It should be noted that our scientists have success-
tully participated in experiments at the Large Hadron Collider at CERN and
observations using the Hubble, TESS, and James Webb space telescopes, achiev-
ing world-class results. For instance, observations with the James Webb Tele-
scope allowed to explore the chemical composition of relatively young galaxies
(one billion years old) undergoing secondary ionization of hydrogen atoms.
These galaxies are very close in chemical composition to modern galaxies, indi-
cating rapid chemical evolution of young galaxies over a short period of several
tens of millions of years, because of which galaxies quickly “forget” the physical
conditions that existed at the time of their formation. This is an extremely im-
portant discovery for astrophysics and cosmology.

I cannot overlook another achievement — with the participation of our sci-
entists in experiments at the Borexino neutrino laboratory (Italy), the direction
of arrival of low-energy solar neutrinos was measured for the first time, with
refining the data on the concentration of heavy metals in the interior of our Sun.
Also, world-class results were obtained at the domestic quasi-stationary plasma
acceleration facility. These results pertain to the interaction of plasma with the
materials of the first wall of thermonuclear reactors and were obtained in a joint
project with the EUROfusion consortium under the Euratom program.

Striving of the Academy RIs towards excellent scientific results had positive
impact on quantitative performance indicators: the publication, innovation and
patent activity have remained stable despite extremely hard work conditions of
the Academy Rls in recent years.

An important purpose of the results of the Methodology for Performance Eva-
luation of RIs of the NAS of Ukraine is their use by the Presidium of the NAS of
Ukraine in elaborating measures on optimization of the RIs network. The meth-
odology, allowing for a critical consideration of efficiency dimensions like the
relevance of research topics or the results (scientific publications, patents, li-
censes, etc.), thus enables for the continuation of relevant research areas and the
employment of involved staft when a RI is supposed to be reorganized or re-
structured. Issues of RIs network optimization were discussed at the meetings
of the Presidium of the NAS of Ukraine in 2021 and 2024, with taking specific
decisions on closures of certain Rls through liquidation or reorganization.
These decisions resulted in the liquidation of five RIs that had failed to produce
adequate research output or had consistently low rankings compared to similar
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1.1. An effective tool for enhancing the quality and relevance of research

organizations. Thirteen RIs were reorganized by merging with others. Addi-
tionally, the evaluation results entailed adjustments in the composition of the
Academy divisions, as the latter had to incorporate the RIs performing research
projects best aligned with division profile. Several RIs were renamed with their
research profile updated. Many RIs underwent restructuring following the eva-
luation results, notably by closing inefficient units.

The evaluation results were employed in introducing elements of a new R&D
funding model in the Academy, accounting for the Rls efficiency and the need
for priority backing of competitive research teams. A procedure for distributing
the core budget funding, proposed in 2022, relies on the results obtained from
the methodology-based evaluation by the NAS of Ukraine and the official eval-
uation of RIs by the Ministry of Education and Science of Ukraine, quantitative
and qualitative parameters of the staffing, the availability of unique research
equipment, the development of research infrastructure, measures on optimiza-
tion of internal structure and reduction of staff, etc.

A new important scheme for the reform of R&D funding system in the
Academy, aimed at targeted support of priority research, is the budget program
6541230 “Support for the Development of Priority Research Areas.” Under this
program, funds are allocated for the Academy’s RIs on a competitive basis. The
principle criteria for the RIs admittance to the competition is the highest evalu-
ation scores for performance efficiency, and significant theoretical and practical
results recognized at international and nationwide level.

It should be noted that the developments created within this budget pro-
gram address significant nationwide challenges. They are of great importance
for the operation of the nuclear energy complex, as our scientists provide justi-
fications for the extension of the operational life span of nuclear power plant
units, participate in solving the nuclear fuel diversification problem and deve-
loping control and safety systems for nuclear reactors. Many developments are
designed for defense industry companies. Also, funding under this budget pro-
gram was allocated for projects addressing urgent research problems: the deve-
lopment of advanced models of missile, space, and transport systems; systems
for protecting the stability of critical infrastructure in compliance with NATO
standards during wartime and post-war periods; methodologies for predicting
the lifespan of critical equipment; technologies for producing advanced titani-
um alloys and selective lithium concentration from natural resources; technolo-
gies for exploration and ecological conversion of hydrocarbon and ore critical raw
materials; methods for selecting high-yielding, stress-resistant innovative varieties
of winter wheat with improved grain quality. The Academy’s researchers are also
addressing important social and humanitarian issues: the development of institu-
tional tools for the post-war development of a resilient Ukrainian economy; analy-
ses of changes in the Ukraine€’s political system during the war and post-war recon-
struction; sociological analyses of the persons’ stresses in the war context.
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CHAPTER 1. Evaluating research institutions and projects in Ukraine and abroad

To sum up, it can be reasonably argued that the performance evaluation in

RIs, introduced in 2017, has become an effective tool for enhancing the level
and relevance of research, obtaining new basic knowledge of global significance,
and conducting relevant applied research that will contribute to the socioeco-
nomic development of Ukraine. Its results are successfully used in optimizing
the RIs network and implementing a new funding model for R&D, relying upon
the efficiency of RIs and allowing for the concentration of resources on the top-
priority research areas.
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1.2. THE OFFICIAL EVALUATION

OF RESEARCH INSTITUTIONS IN UKRAINE:
LEGAL, INSTITUTIONAL,

AND METHODOLOGICAL ISSUES

V.A. Zhuravel

Assessment of the effectiveness of research activities of insti-
tutions is only one of the aspects of organizing the function-
ing of the research sector, the implementation of which un-
doubtedly requires a systematic analysis of the current legis-
lation regulating this sphere of public relations.

Regarding the official evaluation, the mandatory conduct
of which is stipulated in Article 11 of the Law of Ukraine
“Science and Science and Technology Activities,” it is worth
addressing the institutional and legal aspect of this activity,
where certain controversial issues arise, primarily those con-
cerning the powers of the Ministry of Education and Science
(MES) of Ukraine. In our opinion, there is a certain legal un-
certainty in this matter regarding the legislatively defined
powers and those implemented in practice. Thus, subpara-
graph 8 of paragraph 1 of Article 42 of the Law of Ukraine
“Science and Science and Technology Activities” stipulates that
the MES of Ukraine manages the system of official evaluation
of research institutions, meaning, according to the explana-
tory dictionary, that the MES of Ukraine should direct this
process, influence its development and condition. Addition-
ally, according to paragraph 6 of the Resolution of the Cabinet
of Ministers of Ukraine (CMU) No. 540 dated July 19, 2017,
“Approval of the Procedure for Conducting Official Evalua-
tion of Research Institutions and Higher Education Institu-
tions in Terms of Their Research (Science and Technology)
Activities,” the MES of Ukraine is tasked with ensuring the
conduct of official evaluation, i.e., creating appropriate con-
ditions for its implementation.

At the legislative level, the MES of Ukraine is not assigned
the authority to directly conduct the official evaluation. Ma-
naging and ensuring do not mean conducting evaluation —
these are different things. At the same time, pursuant to its
own order No. 1485 dated October 21, 2024, the MES of Uk-
raine undertakes actions for the direct conduct of official
evaluation, namely establishing its schedule, refusing in case
of failure to provide all necessary materials, forming expert
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CHAPTER 1. Evaluating research institutions and projects in Ukraine and abroad

groups, approving evaluation results, issuing certificates of evaluation comple-
tion according to the established form, and more.

This situation requires clear regulation of the MES of Ukraine’s powers in
this regard. Furthermore, there is some doubt about the MES of Ukraine’s abi-
lity to conduct a sound evaluation of many research institutions and higher edu-
cation institutions, especially within the tight deadlines set by legislation. Accord-
ing to CMU Resolution No. 465 dated April 24, 2024, “Some Issues of Official
Evaluation of Research Institutions,” all research institutions and higher educa-
tion institutions of all forms of ownership and subordination must undergo the
official evaluation in 2025, which amounts to more than 600 entities subject to
evaluation. In view of this, we consider it possible to propose a return to the
practice of independent conduct of the official evaluation by the National Aca-
demy of Sciences (NAS) of Ukraine and national sectoral academies of sciences
for the research institutions under their jurisdiction, as was the case until Janu-
ary 2016, which would fully align with the principle of their self-governance. In
turn, the MES of Ukraine, the Scientific Committee of the National Council for
Science and Technology Development, the State Audit Service of Ukraine, and
the Accounting Chamber of Ukraine would exercise appropriate oversight of
the objectivity of such evaluation.

Regarding the procedure for forming expert groups and the expert commis-
sion, it should undoubtedly be considered a positive development that a signifi-
cant portion of the experts evaluating research institutions will consist of inter-
national specialists, which will help enhance the objectivity of the evaluation.
However, there are certain questions in this area as well.

Regarding the formation of expert groups, there are difficulties with regis-
tration on the MES of Ukraine’s website, and a lack of proper transparency in
the selection of candidates for these groups is observed. We consider it neces-
sary to more actively involve the academic councils of higher education institu-
tions and research institutions, as well as the presidiums of the NAS of Ukraine
and national sectoral academies of sciences, in this process. It seems that these
structures can recommend and delegate the most knowledgeable, experienced,
and reputable specialists to the expert groups and, most importantly, bear re-
sponsibility for the quality of their work.

Certain positive developments should also be noted in the formation of the
expert commission, which, according to CMU Resolution No. 540 dated July
19, 2017, “Approval of the Procedure for Conducting Official Evaluation of Re-
search Institutions and Higher Education Institutions in Terms of Their Research
(Science and Technology) Activities,” includes representatives of the NAS of
Ukraine and national sectoral academies of sciences. An encouraging signal for
improving the evaluation activities of research institutions can be considered
the MES of Ukraine’s request to the presidiums of national academies of sci-
ences to provide candidates for this commission.
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Certain critical remarks are also raised by some regulatory acts adopted by
the CMU, in particular Resolution No. 465 dated April 24, 2024, “Some Issues
of Official Evaluation of Research Institutions.” Paragraph 2 of clause 2 of the
resolution states that “official evaluation certificates of research institutions is-
sued before January 1, 2024, for research institutions mentioned in the second
paragraph of this clause, shall expire on December 31, 2025 This quoted provi-
sion contradicts the domestic legal doctrine, according to which “laws do not
have retroactive effect if they worsen the condition of individuals or legal enti-
ties.” The termination of certificates can be regarded as a deterioration in the
condition of those research institutions that underwent official evaluation in
accordance with the norms of the current legislation and approved methodo-
logy, received certificates of the established form, and were supposed to undergo
the next evaluation in five years, i.e., in 2026 or 2027. However, these certificates
are being annulled without any additional arguments or explanations. This
practice can hardly be considered consistent with the principles of legal cer-
tainty and the rule of law.

Additionally, in the context of analyzing CMU Resolution No. 465 dated
April 24, 2024, “Some Issues of Official Evaluation of Research Institutions,” it
would be desirable to hear the position of the Scientific Committee of the Na-
tional Council of Ukraine for Science and Technology Development regarding
the arguments they relied on when providing, in accordance with subparagraph
6 of paragraph 8 of Article 21 of the Law of Ukraine “On Science and Science
and Technology Activities,” an expert opinion on the possibility of adopting this
resolution in the specified version.

Regarding the methodological support for official evaluation, due credit
should be given to the MES of Ukraine’s efforts to align the Methodology for
Evaluating the Effectiveness of Research and Educational Activities of Research
Institutions and Higher Education Institutions with international standards, in
particular by intensifying the implementation of the principles of “open sci-
ence” and modern digital tools. At the same time, certain concerns should be
expressed regarding the potential bureaucratic nature of the new methodology
and the insufficient readiness of domestic institutions for the digitalization of
processes. There are also concerns that international evaluation may not con-
sider the specifics of local research, which could negatively affect the assessment
of some institutions.

Certain provisions of the proposed methodology also raise some critical
remarks:

1.The attempt to introduce a unified, identical methodology for evaluating
the effectiveness of activities for the entire diversity of research institutions. Re-
search institutions of the National Academy of Legal Sciences of Ukraine annu-
ally prepare draft laws and other normative acts in the context of conducting
scientific research, provide up to 300 scientific-legal opinions on draft laws at
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the request of state authorities and local self-government bodies, people’s depu-
ties, judges of the Constitutional Court of Ukraine, and the Supreme Court. This
is a significant scope of work that requires both time and effort. However, this
work is not accounted for as performance indicators during an official evaluation,
and thus the motivation to carry out this critically important activity for the state
is lost. This once again confirms that, within its competence, the MES of Ukraine
should develop only a standard, basic form of performance evaluation indica-
tors for research institutions, while the NAS of Ukraine and other national sec-
toral academies of sciences, relevant ministries, and agencies should refine and
specify these standard indicators, considering the specifics of their activities.

2.The change in the timeframe for submitting performance indicators for
evaluating the effectiveness of research activities in research institutions. Accord-
ing to the updated methodology, the procedure for submitting performance in-
dicators for research evaluation has changed, and it now covers a period cover-
ing not the last three years, as stipulated in the previous methodology and by
which research institutions prepared their performance indicators, but the five
years. Because research institutions are not prepared for such changes, their
indicators will be significantly worse.

3.The abandonment of traditional research performance indicators, like pre-
sence of members (academicians) or corresponding members in the staff of a re-
search institution, specialized scientific periodicals published by a research in-
stitution, number of scientific events held (conferences, seminars, roundtables,
symposia, etc.). At the same time, while increasing the number of indicators re-
lated to the publication of scientific articles in journals indexed in the scientomet-
ric databases Scopus and Web of Science, it should be born in mind that domes-
tic researchers have more limited opportunities compared to their foreign colleagues,
especially in the humanities. Moreover, such publications are a rather costly
procedure, and not all researchers, given their salary levels, are able to afford it.

To achieve high performance in a publication activity like this, adequate offi-
cial support is needed. Certain discriminatory approaches are observed toward
researchers who understandingly accept the impossibility of implementing Article
36 of the Law of Ukraine “Science and Science and Technology Activities” regard-
ing a real increase in salaries, as the government lacks funds during these chal-
lenging times, while at the same time, the government seeks to increase the num-
ber of such publications without providing adequate funding sources for them.

To enhance the significance of official evaluation, it is necessary to strength-
en incentive measures, in particular by providing legislative guarantees of stable
funding for the declared needs throughout the validity of the certificate for the
research institutions that are granted the first category.

Otherwise, given the absence of proper incentives, the official evaluation will
remain purely formal, no matter how updated a methodology is proposed. We
are aware of the MES of Ukraine’s plans to ensure the implementation of these

150



1.2. The official evaluation of research institutions in Ukraine

incentives, particularly the creation of special funds. These efforts are perceived
and evaluated very positively.

The basic Law of Ukraine “Science and Science and Technology Activities”
has been in effect for eight years. This is a period that provides grounds for its
systematic analysis, performance evaluation of the institutions defined therein,
which are supposed to ensure a successful operation of the research sector. We,
as researchers, would undoubtedly like these institutions, and above all the Sci-
entific Committee of the National Council for Science and Technology Deve-
lopment, to perform not only oversight functions but also to actively assist na-
tional academies of sciences during the budget process, determining priority
directions for scientific research, reforming the academic environment, deve-
loping a methodology for performance evaluation of research institutions, and
providing expert opinions on the adoption of normative acts related to the re-
search sector.

Science system can develop only through close cooperation, knowledge ex-
change, and joint efforts of researchers, educators, government and society.
Teamwork, comprehensive discussion of ideas, and support for young research-
ers, all this contributes to progress and innovation. Therefore, only together can
we achieve true scientific breakthroughs and make the world a better place!
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1.3. CONCEPTUAL FOUNDATIONS

OF THE PERFORMANCE EVALUATION

OF RESEARCH INSTITUTIONS

OF THE NATIONAL ACADEMY OF SCIENCES
OF UKRAINE IN LIGHT OF THE SCIENTIFIC
LEGACY OF ACADEMICIAN BORYS PATON

LV. Krivtsun

An efficient national R&D system is crucial to the sustainable
development of a country amid the rapid science and tech-
nology progress and global competition for knowledge. Sci-
ence is increasingly viewed not only as a cognitive tool, but
also as a key factor for socio-economic growth, national se-
curity, development of human resources, and the innovation-
driven economy. Hence, the issue of performance evaluation
in research institutions gains relevance, as it serves as a mecha-
nism for strategic management, optimal resource allocation,
prioritization of research, ensuring transparency in the R&D
sector, and building public trust in the research results.

However, an effective evaluation of research institutions
requires not only formal indicative metrics, but also a deep
understanding of the societal role of R&D, its dynamics, links
with other sectors, and development prospects. Importance
lies in the need to combine quantitative and qualitative evalu-
ation criteria, taking into account the specifics of different
research fields, their integration into the international con-
text, impact on national priorities, and ability to generate
new knowledge and technologies.

The intellectual and managerial legacy of academician Bo-
rys Paton — a prominent Ukrainian scientist and long-serv-
ing president of the National Academy of Sciences of Ukraine,
who consistently advocated for building a national research
system based on principles of effectiveness, responsibility, in-
terdisciplinary interaction, and societal significance — holds
significant interest in this context. While being at the head of the
Academy, Borys Paton proposed a series of conceptual approach-
es to R&D management that encompassed both organizational
and ideological foundations for the operation of research in-
stitutions. His vision of performance evaluation of R&D ac-
tivities was inseparably linked to the mission of science as a
public good and its ability to address the challenges of the
time, from national security to high-tech development.
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Hence, turning to Borys Paton’s scientific legacy allows one to trace the evolu-
tion of approaches to performance evaluation in research institutions, but also to
justify the need to update these approaches in line with contemporary realities.

Academician Borys Yevhenovych Paton (1918—2020) is a unique figure in
the history of the Ukrainian science system, who left a profound mark not only
as a world-class scientist but also as an architect of the national R&D manage-
ment system. The scientist’s intellectual legacy encompasses high-tech research
in electric welding, advanced materials, biomedicine and space technology, and
conceptual approaches to the strategic development of research institutions.
Over more than half a century (1962—2020), B. Paton led the National Acade-
my of Sciences of Ukraine and shaped it as a leading center for research, innova-
tion and interdisciplinary interaction [1].

Unlike many heads of research institutions whose activities were limited to
administrative and managerial functions, academician Borys Paton combined mana-
gerial work with deep immersion in the substantive aspects of research activities.
His leadership style was based on full understanding of the essence of research
processes, the ability to assess the prospects of specific research areas, and con-
stant professional interactions with research teams. B. Paton placed great empha-
sis on the substantive analysis of research results, not confining it to formal indi-
cators; for him, the leadership of an Academy institution meant an integration of
scientific, strategic, and organizational thinking. This approach ensured the depth
of managerial decisions and helped create a holistic system for R&D development,
based on principles of effectiveness, relevance, and scientific responsibility [2].

Borys Paton’s science policy was distinguished by the strategic consistency;,
forward-looking nature, and a high degree of adaptability to changes in the in-
ternal and external environment. The scientist’s active participation in R&D
priority setting was grounded in deep understanding of the inseparable connec-
tion between the development of academic knowledge and the practical needs
of the nation. B. Paton paid particular attention to critically important areas:
providing scientific support for the defense-industrial complex, developing en-
ergy and engineering sectors, healthcare, supportive research in aviation and
space technologies. This approach ensured not only the relevance of research,
but also its integration into solutions of nationwide strategic tasks [3].

A graduate of “Paton school” of his father, Yevhen Oskarovych Paton, Borys
Yevhenovych Paton memorized his father’s saying: “Working on solutions to
abstract topics detached from practice has never been attractive to me. I was
striving to align the content of my work and that of my colleagues with the
needs of today and tomorrow. What could be a greater reward for a person than
seeing his thoughts and labor embodied in life?”

This approach to research work as a responsible work aimed at achieving con-
crete results became a guiding principle in Borys Paton’s own activities. From the
beginning of his science & technology career, he combined deep theoretical re-
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search with practical implementation of its results in the form of technologies,
designs or equipment. B.Y. Paton’s ideas immediately found response in the real
sector, and this was what he considered the highest criterion of science’s value.
The scientist was convinced that the research work efficiency could not be evaluated
solely by quantitative or formal indicators. In his view, what mattered was not
so much the scope of work done but the depth and value of what was achieved —
its ability to change reality, open new opportunities, and solve problems [4].

A principal criterion used by Boris Paton in performance evaluation of a
researcher or a research organization was the practical value and the possibility
of real-world implementation of the obtained scientific results. The scientist was
not satisfied with general phrases about “importance” or “prospects” — he de-
manded clear examples and concrete impacts. B.Y. Paton believed that science
should serve not only to expand and deepen knowledge about nature but also to
address pressing tasks of the economy, society, and the nation [5].

When B.Y. Paton was first elected president of what was then the Academy
of Sciences of the Ukrainian Soviet Socialist Republic, he set the goal of making
the “science-production” links as close as possible. The scientists understood
that without this, it was impossible to speak of the development of either the
nation or the scientific community. In Borys Paton’s view, scientists are not an
end in themselves or for themselves; the results of their work must be imple-
mented in practice, providing obvious and tangible benefits to the society and
the nation. This was the scientist’s main imperative. Therefore, B.Y. Paton in-
sisted that the research topics in all Academy institutions, without exception, be
determined not only by scientific interest but also by the tasks facing society today
and those that will arise tomorrow [4].

Borys Paton also emphasized the need for a holistic approach. The most
important aspect of this approach was not only the focus on applied research
and development but also the concept of targeted basic research proposed by
B.Y. Paton. The orientation of all research, from purely basic to purely applied,
on comprehensive solutions of major practical problems, in the scientist’s opin-
ion, is the principle that ensures the sustainability of science progress [6].

“From the outset I strived to ensure that basic research in the Academy was
not limited to understanding the laws of nature and society but culminated in
the results that could be used in production and other spheres of human activ-
ity. With the support of colleagues, we could to concentrate research capacities
and resources of the Academy of Sciences on the most important natural, tech-
nological and socio-humanitarian problems that were critical for the nation’s
economy and development,” B. Paton believed [7, p. 136].

The inseparability of applied and basic research characterized the entire subse-
quent research and organizational activities of the scientist, and Borys Paton con-
sidered the achieved result as the primary performance measure for any kind of
research activities [8]. He repeatedly emphasized that the value of science lies in its
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ability to work proactively, creating a foundation for solutions to challenges that
the society has yet to face: “I stand for results in R&D, but not at the expense of
abandoning basic research to focus only on applied and so-called innovative
projects. If that happens, it won’t take long before nothing remains, because the
foundations on which all developments in applied sciences and technologies are
built will have nowhere to come from — there will be no foundation for them.
Hence the term ‘basic sciences. That’s how it seems to me” [7, p. 135].

It should be noted that B. Paton’s unwavering demand to both applied and
basic research was its actual world-class level. According to B. Paton, the actual
performance is measured not by the loudness of claims but by the recognition
of results within the professional community. The relevant criteria included
publications in high-impact international journals, presentations at prestigious
scientific forums and conferences — their quantity, impact and high citation
index reflecting the scientific value of research results. Another important crite-
rion was the innovation capacity — the number of obtained patents, their unique-
ness, and readiness for commercialization. B. Paton emphasized that the num-
ber of patents should correspond to the intensity of the institute’s activity, but
their content was no less important. Patents should have the potential for imple-
mentation in industry, economy or society [8].

To gain a deeper understanding of the operation of the research organizations
within the Academy, evaluate their performance and assess the research results,
Borys Paton personally visited various institutes, delved into their business, helped
prioritize specific R&D areas or recommended to conduct interdisciplinary research.
He delved into the processes, conversed with researchers not as an administrator
but as an equal — a person who understood scientific inquiry from within [2].

B. Paton constantly strove for a clear definition of the research profile of
each institute. He ensured that each became a leader in its field, both nationally
and globally. Regarding the relevance criteria of R&D areas, B. Paton insisted on
their social significance, as scientific developments must address the real needs
of society. He believed that R&D should contribute to solutions in healthcare,
quality of life, new job creation, environmental safety, etc. He placed particular
emphasis on R&D related to national defense, including the development of
new materials, technologies, and systems for the needs of the military. R&D ad-
dressing global challenges, such as climate change, energy crises, food security
or new energy sources, held an important place. At Paton’s initiative and with
his direct involvement, the Ukrainian R&D actively developed interdisciplinary
areas combining physics, chemistry, biology, medicine, informatics, and other
fields. The scientist believed that the integration of diverse knowledge enables
for more effective solutions to contemporary problems [2].

Thanks to B. Paton’s leadership, the National Academy of Sciences of Ukraine
transformed into the country’s top research center performing extensive R&D
on pressing problems in natural, engineering and socio-humanitarian disciplines.

155



CHAPTER 1. Evaluating research institutions and projects in Ukraine and abroad

The Academy’s institutions hold leading positions in certain areas of mathemat-
ics, theoretical physics, solid-state physics, plasma physics, low-temperature
physics, radiophysics, radio astronomy, materials science, cybernetics, neuro-
physiology, molecular biology, microbiology, virology, and many other fields [1].

In Borys Paton’s view, training of research personnel, engaging youth in R&D,
and the development of scientific schools are key indicators of the research or-
ganization’s performance. The scientist repeatedly emphasized the need to cre-
ate conditions for the professional growth of young researchers, their motiva-
tion to work in R&D, and their integration into the global scientific community.
He demanded that Academy institutions develop training programs to equip young
researchers with modern knowledge, practical skills and research methodolo-
gies. He attached great importance to the transfer of knowledge and experience
from senior researchers to the younger generation. He viewed mentorship as an
integral part of youth training, fostering not only professional but also ethical
standards of research work. Borys Paton actively supported initiatives for col-
laboration between the Academy and leading Ukrainian universities, to ensure
a continuous “science-education” link [8].

B.Y. Paton was convinced that “..youth is everything. Without youth, there will
be no scientific schools, and scientific schools are what science relies on” [7, p. 149].

These requirements and indicators established by Borys Paton were laid in
the basis of the performance evaluation system for the Academy’s research in-
stitutions. This system facilitated priority setting, concentration of efforts on
strategically important projects and their alignment with societal needs. Paton’s
approaches contributed to the modernization of Ukrainian R&D, enhancing its
competitiveness and integration into the international scientific community.
Paton’s efforts laid the foundation for further development of the Ukrainian
R&D as a high-performing sector with a practical value.

“Today, every scientist must clearly understand what he is working for, in
the name of what, and what will be achieved as a result of this activity; — Borys
Paton’s words remaining highly relevant today [7, p. 77].

The conceptual foundations of the R&D evaluation system must be rethought
and adapted to the modern R&D context in light of the scientific legacy of acade-
mician Borys Paton. This approach should build on the key principles set by Pa-
ton: focus on results, practical significance of research, strategic orientation of
basic research, and integration of knowledge in addressing complex problems.

Contemporary challenges — primarily the full-scale war, the transforma-
tion of the global R&D landscape, and the growing role of interdisciplinary and
cooperative research — require greater flexibility and multidimensionality from
the evaluation system. Apart from of scientometric analyses, improvements should
cover the evaluation of research impact on the nation’s resilience: defense capa-
bilities, technological independence, the development of critical infrastructure,
digital transformation, healthcare, and environmental safety.
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Special emphasis should be placed on the elaboration of schemes for evaluation
of institutional capacities, including personnel dynamics, engagement of young
researchers, preservation and development of scientific schools, and the quality
of research environment. Apart from the publication activity, the system should
stimulate the ability of institutions to engage in strategic thinking, achieve in-
novative breakthroughs, and participate in international cooperative programs.

Further improvements also entail a shift from a formal-indicative evalua-
tion model to an expert-analytical model based on a qualitative analysis of the
content, relevance and prospects of research. It is crucial to maintain the Paton’s
balance between basic and applied nature of research, between the freedom of
scientific inquiry and the responsibility for societal value of scientific results.

A conceptual guide could be the creation of a dynamic institutional moni-
toring system combining regular internal self-assessment of research institu-
tions with external independent expert review. This approach will not only en-
sure robustness but also enhance the R&D system’s capacity to respond to na-
tional challenges and implement R&D results in the real sector. It embodies the
continuation of Borys Paton’s managerial philosophy focused on results, trust in
science, and its responsible role in the societal development.

Academician Borys Paton created a unique model for performance evalua-
tion of R&D activities, with the performance being a product of not only formal
quantitative indicators but, first and foremost, of practical feasibility, societal
significance, and long-term impact on the national economy, security, and so-
cial environment. The Paton’s approach was designed as a response to the need
to align basic scientific inquiry with national priorities, with deep understand-
ing of science as an effective tool for nation-building being a principle novelty
of the Paton model.

The legacy of academician Borys Paton lies in a combination of traditions in
Academy R&D with new challenges of the time: interdisciplinarity, result orien-
tation, openness to innovation, and integration into the global scientific com-
munity. B. Paton consistently emphasized the need to support scientific schools,
professional development of young researchers and continuity of generations,
i.e. the factors remaining critical today for the institutional resilience and com-
petitiveness of research institutions.

The managerial and methodological approaches introduced by B. Paton fa-
cilitated the modernization of the Ukrainian R&D, made it adaptable to modern
international standards and a more flexible, open and result-oriented evalua-
tion system. Hence, B. Paton’s ideas hold not only historical significance but also
great practical value for science & technology policy setting nowadays.

The relevance of the conceptual foundations formulated by B. Paton grows
in the context of transformations in the global scientific landscape and the need
to enhance the effectiveness of public investment in R&D. They can continue to
serve as a guide in revisions of the national system for performance evaluation
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in research institutions — with an emphasis on quality, innovation capacity,
alignment with societal challenges, and international visibility.

To sum up, Borys Paton’s legacy is not only a valuable intellectual asset but

also a framework for further reforms of R&D management system in Ukraine.
If used in the new context, it will enable for sustainability, effectiveness, and
strategic orientation of R&D as a key resource for national progress.
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1.4. SCIENCE ADMINISTRATION
AND RESEARCH EVALUATION
IN MOLDOVA

V. Ursachi

Before the disintegration of the Soviet Union, by the end of
1980s the Academy of Sciences of Moldova (ASM) had been
the main research & innovation (R&I) centre of Moldova, in-
corporating 31 organizations, including 21 research insti-
tutes [1]. The ASM staff had exceeded 5,000, including more
than 1,300 researchers, while the total personnel in the Mol-
dovan R&I system, including those in research institutions
and universities, had been around 30,000, with more than
2,000 doctors of sciences and nearly 600 doctors habilitat.

Significant changes occurred in ASM after the proclama-
tion of sovereignty (June 23, 1990) and independence (August
27, 1991) of the Republic of Moldova, leading to the consoli-
dation of the autonomy of ASM. It became a true republican
R&I forum due to the development of the legislative and nor-
mative framework on science and innovation, along with the
reorganization of R&D management. The institutional and
functional autonomy of research institutions also increased.
The cooperation with European and global scientific com-
munity acquired a dynamic character. However, economic
transformations of the last decade of the 20th century led to
destructive phenomena both in the real sector of the national
economy and in the spheres of social, cultural and spiritual
life. The R&D sector faced problems like degradation of in-
frastructure, brain drain, and shrinking numbers of young
specialists. As a result, the number of researchers in the do-
mestic R&D plummeted, although the number of scientific
publications, including in renowned international journals,
increased, especially due to the intensification of internation-
al cooperation.

The evolution of R&I system in Moldova in these years
saw different phases. It was administered by a number of gov-
ernment departments and institutions, including the Minis-
try of Economy, the Ministry of Education, and a specialized
department in the government. A new stage in the develop-
ment of ASM and the R&D sector as a whole began in 2004
with the adoption by the Parliament of a new law entitled “The
Code on Science and Innovation of the Republic of Moldova”
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Fig. 1. The evolution of research management system in the Republic of Moldova
Source: Academy of Sciences of Moldova. Official website. URL: https://asm.md/en/about
(last accessed: 25.10.2024); Code of Science and Innovation of the Republic of Moldova
No. 259-XV of July 15, 2004. URL: https://www.wipo.int/wipolex/en/legislation/details/
9803 (last accessed: 25.10.2024); National Agency for Research and Development. Offi-
cial website. URL: https://ancd.gov.md/en/content/nard (last accessed: 25.10.2024); Repub-
lic of Moldova. Official website. Science. URL: https://moldova.md/en/content/science
(last accessed: 25.10.2024).

The responsibility for elaborating and implementing the government science
and innovation policy was delegated under this law to ASM. This law enabled
for a substantial increase in R&I financing from the state budget, creating pre-
mises for improving technological and research infrastructures in research insti-
tutions and universities in parallel with working conditions and remuneration
of researchers, whose average salary increased by 1.5—2 times.

The reform made the ASM Assembly the supreme governing body of ASM,
while the 17-member Supreme Council for Science and Technological Develop-
ment became the executive body of the Assembly. The Assembly elected the Supreme
Council for Science and Technological Development for four years. It included
representatives from ASM, research institutions, universities, and the State Agency
for Intellectual Property. The reform could consolidate the scientific commu-
nity and interactions between domestic research institutions and universities.

At that time, ASM comprised six Sections of Sciences: Economical and Mathe-
matical; Biological, Chemical and Ecological; Physical and Engineering; Medi-

160



1.4. Science administration and research evaluation in Moldova

cal; Agricultural; Humanities and Arts. Several types of R&D institutes were
related to ASM with the status of institutional members, profile members, and
affiliated members. Three auxiliary organizations were linked to ASM: the Agen-
cy for Innovation and Technology Transfer (responsible for the funding and
implementation of the respective type of projects); the Centre for International
Projects (coordinating the implementation of international projects); and the Pub-
lic Institution Agency for Development and Research (funding and implement-
ing national projects financed from the public budget).

The outcome of the reform launched in 2004. The structure and organiza-
tion of ASM evolved over time, so that in 2017 it comprised six Sections of Sci-
ences: Natural and Exact; Medical; Agricultural; Engineering and Technologi-
cal; Social and Economic; and Humanities and Arts. 51 accredited institutional,
profile, and affiliated members were linked to ASM at that time, including re-
search institutions and universities subordinated to the Ministry of Education,
Ministry of Health and Ministry of Agriculture.

After the reform of 2004 until 2017 ASM performed R&I management func-
tions through the Supreme Council for Science and Technological Development.
The evolution of this management over 1990—2017 is illustrated in Fig. 1.

A peer review assessment of the Moldova’s R&I system was performed from
November 2015 till April 2016. The panel of international experts included five
independent experts from Poland, Austria, Greece, Netherlands and Romania
acting in their personal capacity and two peer reviewers as policy-makers from
Austria and Estonia. The panel acknowledged the relevant contribution of ASM
as the leading research institution in Moldova in preserving a valuable research
capacity in the country'. A major focus area of the ASM effort was consolidat-
ing the scientific community and developing skills required for success in na-
tional and international R&D projects. At national level, the ASM goal was to
reinforce domestic R&D facilities; at international level, the main objective of
this effort was to step up integration into the European Research Area.

ASM played a key role in the association of Moldova to the EU’s Seventh
Research Framework Programme (FP7) through signing the Memorandum of
Understanding for the association in October 11, 2011, and the association to
the Horizon 2020 EU Programme in July 01, 2014. The participation of research
institutions and universities in the FP7 is shown in Fig. 2.

In the Horizon 2020 Programme, there were 130 project applications until
2016 from 186 applicants (68 from research institutions, 56 from universities,

! Peer Review of the Moldovan Research and Innovation system. European Commission
Directorate-General for Research & Innovation Directorate A — Policy Development
and Coordination Unit A4 — Analysis and monitoring of national research policies.
URL: https://projects.research-and-innovation.ec.europa.eu/sites/default/files/rio/report/
Moldova-PSF_PR-KIAX16004ENNOP.pdf (last accessed: 25.10.2024).
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27 from small and medium enterprises, 19 from non-government organizations
(NGOs), 16 from other types of institutions). The European Commission ac-
cepted 15 projects with the EU contribution of € 1.94 million. The Republic of
Moldova became one of the most active participants of the H2020 Programme
among the Eastern Partnership states.

ASM supported internationalization of Moldovan R&D within and beyond EU.
Several bilateral funding schemes have been established with e.g. Romania and Rus-
sia. ASM set up cooperation through 41 agreements with international research and
research funding entities, mostly in the European Research Area. Also, ASM en-
abled for participation of Moldova in EU activities on the better coordination of
national R&I programs, including ERA-NETs and JPIs (e.g. WaterWorks). Due to
the efficient international cooperation, the number of publications in international
journals was constantly increasing since 2004 and on, as shown in Fig. 3.

Despite the tricky environment, some Moldovan research institutes achieved
an international scientific record in their research areas, including the Institute
of Applied Physics, the Institute of Electronic Engineering and Nanotechnologies,
and the Institute of Chemistry. Positive developments occurred in 2007 with the
Law on Science and Technology Parks, and Innovation Incubators. As a result,
science and technology parks, as well as seven innovation incubators became
operational in 2014 with 33 companies gaining a resident status.

Institutions responsible for accreditation and attestation. While ASM
and the auxiliary institutions were responsible for implementation and evalua-
tion of research projects until 2017, the National Council for Accreditation and
Attestation (CNAA) was responsible for accreditation of research organizations
located in Moldova, and attestation of research and teaching staft (with confer-
ring relevant degrees and titles). CNAA was created in 2004 in accordance with
the Code on Science and Innovation by expanding the powers and increasing
the staff of the Superior Commission of Attestation (CSA) established in 1992
with the aim of creating and coordinating an integrated system for training and
certification of research and teaching staff in the Republic of Moldova. CNAA
included two commissions, whose members were permanent employees of
other organizations (research, education or public administration). The com-
missions were led by the two vice-presidents of CNAA and included:

* The accreditation commission for organizations in science and innovation
field: six members of ASM, proposed by its President, six members representing
higher education institutions, proposed by the government, and four represen-
tatives of the government.

» The attestation commission for research and teaching staff: eight members
of ASM, proposed by its President and eight members representing higher edu-
cation institutions, proposed by the government.

The accreditation conducted by CNAA was highly relevant for institutions
seeking to become eligible for public R&I funding. Accreditation was granted
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Fig. 2. The dynamics of participation of the research institutions from the Republic of Mol-
dova in EU Projects
Source: Horizon Europe. URL: https://horizoneurope.md/ro/most (last accessed: 25.10.2024).
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Fig. 3. Research papers published by authors from the Republic of Moldova
Source: Academy of Sciences of Moldova. Official website. URL: https://asm.md/en/about
(last accessed: 25.10.2024).

for a period of up to five years. Under the Code on Science and Innovation all
research organizations accredited by CNAA become members of ASM. They were
divided into three groups: institutional, profile, and affiliated members of ASM.

In 2010—2014, most organizations underwent the second evaluation and
accreditation procedure. However, according to a recommendation of the panel
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Fig. 4. Funding and reporting on research projects

Source: Code of Science and Innovation of the Republic of Moldova No. 259-XV of July 15,
2004. URL: https://www.wipo.int/wipolex/en/legislation/details/9803 (last accessed: 25.10.2024).
National Agency for Research and Development. Official website. URL: https://ancd.gov.
md/en/content/nard (last accessed: 25.10.2024). Republic of Moldova. Official website.
Science. https://moldova.md/en/content/science (last accessed: 25.10.2024).

performing peer reviews assessment of the Moldova national R&I system, it was
suggested that the accreditation process for eligibility for public research fund-
ing should be abolished since it constituted an artificial administrative barrier
for research actors and especially for business sector and NGOs.

Other implementing agencies outside the ASM structure were:

» The State Agency on Intellectual Property of the Republic of Moldova (AGEPI),
responsible for the protection of intellectual property, and

» The National Environmental Fund (FEN), managing dedicated research fund-
ing under the Ministry of Environment.

CNAA was abolished in 2018, with its functions transferred to the National
Agency for Quality Assurance in Education and Research (ANACEC), a successor
of the National Agency for Quality Assurance in Professional Education (ANACIP)
created previously in 2014 as a legal public body, responsible for quality assur-
ance in education and research. The ANACEC Department of Research and In-
novation Evaluation (DECI) consists of two sections: Section for attestation of
research and teaching staff and habilitation of doctoral supervisors, and Section
for evaluation of research and innovation organizations.

In spite of several attempts to elaborate a comprehensive evaluation me-
thodology, the final document is yet to be approved, and the evaluation of re-
search and innovation organizations has not been performed so far, except for a
partial evaluation of institutes incorporated in universities.

Evaluation of the research projects performed by the Academy of Sciences
of Moldova after the reform of 2017. The recommendation of the panel perform-
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ing peer reviews assessment of the Moldova national R&I system in 2016 to
abolish the accreditation process of research organizations in Moldova per-
formed by CNAA was one of the measures proposed as part of a fundamental
reorganization (reform) of the R&I system suggested by the Panel. The ideology
of this reform was opposite to the reform launched in 2004 by the adoption of
the Code on Science and Innovation. While the reform of 2004 aimed at cen-
tralization of ASM functions, turning ASM into the main policy-making insti-
tution on a par with a ministry of science, the reform of 2017 focused on decen-
tralization. As a result of this reform, ASM should lose many of its R&I manage-
ment functions. In fact, the reform followed an even worse scenario: ASM was
deprived of its research institutions, even though this measure had not been
suggested by the peer reviews panel. Most of the research institutions were
transferred from ASM to the Ministry of Education and Research in 2018. How-
ever, just four years later, in 2022, this step was found to be bad, and the research
institutions were transferred to universities with the loss of the legal entity sta-
tus. Another recommendation of the panel was to establish an independent R&I
agency under a ministry(ies) with dual functions: an advisory body for R&I
policy-making and an executive body responsible for R&I evaluation and fund-
ing. These activities should include publishing calls for R&I proposals, evalua-
tion of proposals, and project funding and monitoring.

The National Agency for Research and Development (NARD), founded in
2018 as a central administrative authority under the Government of the Repub-
lic of Moldova, was a legal successor of the Centre of International Projects, the
Agency for Innovation and Technology Transfer and the Agency for Research
and Development, public institutions previously under ASM. NARD is respon-
sible for the implementation of the national policy on research, development
and innovation, the EU Framework Programme for Research and Innovation
Horizon 2020, other European programmes, and for the coordination of Mol-
dovan Office for Science and Technology in Brussels (MOST)2. While NARD is
responsible for the evaluation of project proposals, their funding and monitor-
ing, it does not evaluate the outcomes of project implementation. This function
is performed by ASM. The evolution of funding and evaluation of reports on
project implementation is illustrated in a chart of Fig. 4.

Until 2018, ASM via the Supreme Council for Science and Technological
Development was responsible for institutional financing of research institutions,
while the Center for Fundamental and Applied Research Funding (CFCFA)
administered the research projects through the evaluation and monitoring of
project proposals from research institutions and universities. The reports on fi-
nanced projects were evaluated by scientific councils of research institutions

2 Government of Republic of Moldova. National Agency for Research and Development.
URL: https://ancd.gov.md/en/content/nard (last accessed: 25.10.2024).
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Table 1. Evaluation criteria by project type

Resilience | Mitigating

I?ro;ect Bi/ For Stimulation of the the impact
. in the . young of excel-
Project type multi- country of the
State resear- lence S
lateral . in crisis | COVID-19
Program chers |in research

situations | pandemic

Criterion | Criterion | Criterion | Criterion | Criterion | Criterion

Evaluation criterion weight weight weight weight weight weight

Extent of reaching
goal and objectives 0.4 0.4 0.4 0.4 0.4 0.3
Dissemination of

results (publications,
conferences, exhibi-

tions, patents, etc.) 0.3 0.3 0.3 0.3 0.3 0.2
Socio-economic
value of results 0.2 0.2 0.2 0.2 0.2 0.2

Collaboration with
co-partner organi-
zations or other
domestic or foreign
organizations — 0.2 0.1 0.1 — —
Involvement of
young researchers,
preparation of doc-
toral theses 0.1 0.1 — — 0.1 0.1
Contribution to the
resolution of the cri-
sis situation and the
resilience of the
problem addressed — — — — 0.2 —
Effectiveness of the
technology (metho-
dology) in diminu-
tion of the COVID-
19 impact — — — — — 0.1
Implementation of
results in COVID-
19 impact diminu-
tion — — — — — 0.1
Maximum total
score 30 30 30 30 30 30

Source: National Agency for Research and Development. URL: https://ancd.gov.md/en
(last accessed: 25.10.2024).
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and universities with the participation of experts from ASM Sections of Sci-
ences. Most of these projects were institutional projects. The share of public re-
search funding allocated through institutional projects increased from 67% in
2010 to 75% in 2014.

In 2019—2023, when most of the research institutions were subordinated to
the Ministry of Education and Research (MER), their institutional financing
was performed by MER, while the research projects were financed and moni-
tored by NARD as described above. Similar to the period until 2018, most of the
research projects were institutional ones, but they were called State Program
Projects, because they were funded by the State Programs in 2018—2019, and
by the National Program on Research and Innovation in 2020—2023. The re-
ports on the projects funded by NARD were evaluated by ASM in a public hear-
ing organized by ASM Sections of Sciences.

Since 2024, the institutional projects have been funded by the MER via a
newly created Advisory Council of Science and Technology as sub-programs of
the National Program on Research and Innovation in 2024—2027, with other
types of projects funded by NARD. The reports on the projects funded by NARD
are further evaluated by ASM in a public hearing. The reports on sub-programs
are expected to be evaluated by ASM, and the evaluation procedures are cur-
rently under elaboration.

Public hearings for the evaluation of reports on research and innovation pro-
jects at ASM are organized according to the regulation on public hearings ap-
proved by NARD in coordination with ASM in 2018. Under this regulation, each
project report is to be submitted to at least two reviewers, and then discussed at a
meeting of an ASM Section of Sciences. The evaluation sheets submitted to re-
viewers contain various criteria depending on a project type, as shown in Table 1.

Each evaluation criterion has its own weight depending on its importance
for a specific type of projects. The experts have to evaluate each criterion by 0 to
5 scores: 0 — lack of information; 1 — insufficient information; 2 — unsatisfac-
tory; 3 — satisfactory; 4 — good; and 5 — very good. Also, they are supposed to

Table 2. The evaluation criteria for innovation projects,
technology transfer projects and innovation vouchers

Functio- Availa-
fEXteﬁ.t nality of the| Socio- bility (i.ollab(?fﬁ— Result
Evaluation © t;eac l?g techno- econo- | of the infra- | " “,'[1 feasp N
criterion an deogb(;:c— logy/ | micvalue | structure c;)r-gaa;iznae_r ;in;iiss;l
tives prodqct /| ofresults | for project Tions
service continuation
Criterion weight 0.3 0.3 0.2 0.1 0.05 0.05

Source: National Agency for Research and Development. URL: https://ancd.gov.md/en
(last accessed: 25.10.2024).
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Fig. 5. R&D financing in the Republic of Moldova and the structure of expenditures in 2023
Source: National Agency for Research and Development. URL: https://ancd.gov.md/en (last
accessed: 25.10.2024).
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give a convincing argumentation for each score for every criterion, and to formu-
late a conclusion. The total score of evaluation is counted by Excel and normalized
to a maximum of 30 points. Depending on the obtained final score, the overall
evaluation of the report is as follows: very good (26 < p < 30), good (22 < p < 26),
satisfactory (18 < p < 22), unsatisfactory (p < 18). The passing scale is 18 points.

The evaluation criteria for innovation projects, technology transfer projects
and innovation vouchers are presented in Table 2. These types of projects are
evaluated by a special mixed commission created by NARD and ASM.

In 2023, NARD coordinated management and financing of 166 research pro-
jects within the National Programme of Research and Development on five stra-
tegic priorities: health (40 projects); sustainable agriculture, food security and
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safety (25); environment and climate change (27); societal challenges (45); eco-
nomic competitiveness and innovation technologies (29).

Apart from the above mentioned, the public hearings have evaluated the fol-
lowing projects at ASM: bilateral and multilateral projects (17); technology trans-
fer projects (6); open science call projects (7). The public hearings procedure is
as follows: project reports are presented by project managers, each project is
discussed, and results of the discussion, with account to the expert evaluation,
lay grounds for a decision on the final evaluation grade of a project and the re-
commendation on further funding of the project by NARD. After that, ASM
Sections of Sciences prepare recommendations on each project to be submitted
to NARD for further actions. Information about public hearings containing a
project abstract and recommendation prepared by Sections of Sciences is avail-
able on ASM website’.

The evolution of R&D funding in the Republic of Moldova in 1996—2023 is
shown in Fig. 5. A downfall in funding in 1990s was followed by an increase once
the reform of R&I system was launched in 2004. The funding peak, occurred in
2007—2009, was followed by a continuous decrease unabated even after a new
reform of the Moldovan R&I system launched in 2017.

This trend in R&D funding had implications for the R&I system perfor-
mance reflected in the data on publication activity of Moldovan researchers,
shown in Fig. 6. The R&I system performed well after the reform of 2004, with
the number of publications being up until 2016. This can be considered as an
indication on the favourable character of the reform, which is not the case for
the reform of 2017. The stagnating number of publications after 2016 could be
attributed to the inertia of the system, and the things can get even worse if
adequate measures are not taken.

* Academy of Sciences of Moldova. URL: https://www.asm.md/audierile-publice (last ac-
cessed: 25.10.2024).
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1.5. THE EXPERT FUNCTION OF SCIENCE:
EXPERIENCE OF THE NATIONAL ACADEMY
OF SCIENCES OF UKRAINE AND FOREIGN
RESEARCH INSTITUTIONS

O.N. Kubalskyi

A hallmark of the modern society is the necessity for expert
activities of scientists, caused by global environmental threats
and dangers, technogenic risks, political instability, perpetual
regional conflicts and wars. The complexity of these issues and
the ambiguity of correct solutions heighten attention to expert
knowledge, expertise, expert assessments, and to the overall
phenomenon of the expert as a source of qualified, unbiased
conclusions — an entity to be heeded, offering relevant expla-
nations of problems and pathways to their resolution. How-
ever, there are situations where the knowledge, competencies
and experiences of an individual expert or even a consensus
group of experts prove insufficient. To provide competent
recommendations, a specialized scientific study, i.e. scientific
expertise, is required, engaging appropriate theoretical deve-
lopments and experimental research, highly qualified special-
ists, often from various disciplines, and organization of their
collaborative efforts.

The need for scientific expert conclusions becomes parti-
cularly acute in times of societal cataclysms. The Covid-19 pan-
demic boosted interactions between science, politics, and soci-
ety. Governments worldwide sought to involve the expertise
of scientific communities in combating the virus. Represen-
tatives from various disciplines exerted professional efforts to
overcome the virus, while scientific advisors were at the cen-
ter of political decision-making processes.

Scientists are consulted to make informed decisions when
addressing problems that require competencies far exceeding
those typical of ordinary citizens and government officials. Ig-
noring expert conclusions provided by the scientific community
can be not only dangerous but also detrimental to the society.
Such a situation occurred in the past with the decision to con-
struct the Chornobyl Nuclear Power Plant. Based on a com-
prehensive study of the issue, experts from the Academy con-
cluded that building a nuclear power plant near Prypiat was
hazardous [1]. But the position of Academy experts position
was disregarded. The Chornobyl disaster ensued, which con-
sequences Ukraine will continue to address for a long time.
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The example of the nuclear power plant construction is not only telling but
also demonstrates a broader trend — the spread of nihilism toward scientists’
conclusions, the emergence of so-called “armchair experts” [2], the degrading
professionalism of scientific expertise [3], and the growing nihilism toward sci-
entific findings in general. These phenomena have several causes: the prolifera-
tion of diverse information sources disseminating both truthful and false infor-
mation, as well as numerous environmental and technogenic disasters, for which
blame is often placed on science. Yet, in most cases, science was insufficiently
involved in the expertise of such projects. Nevertheless, confidence in the po-
wer of expert knowledge has now vanished [4]. The lack of interest in scientific
expert conclusions can be explained by the fact that decision-makers are accus-
tomed to operating under uncertainty and do not seek to gather comprehensive
data provided by scientists. Additionally, political goals may sometimes conflict
with conclusions grounded in scientific data, which can pose danger for the soci-
ety. These risks can be mitigated by assigning institutional status to scientific
expertise and recognizing the results of scientific expertise as essential for deci-
sion-making and fostering societal trust in science. This raises the importance of
studies devoted to theoretical and practical dimensions of scientific expertise.

General scientific methods (analysis, synthesis, and comparison) enabled the
identification of the features, creative, and practical potential of scientific exper-
tise, the formulation of its generalized definition as an institutional phenome-
non, and the analysis of differences compared to expertise conducted by an in-
dividual scientist. Problem-oriented analysis allowed for the identification of
the specificity of scientific expertise.

The expert function of science is an integral component of the social institu-
tion of science. The significance of scientific expert activities is increasing due to
the complexity and multifaceted nature of contemporary global problems and
the necessity to employ scientifically grounded solutions for their resolution.

Certainly, an individual scientist can perform expert functions, providing
consultations on various issues using his knowledge and competencies. How-
ever, wherever the existing knowledge is insufficient, but the situation is com-
plex and unique, there arises a need to obtain additional information through
specialized research. Scientific expertise is appropriate for addressing complex,
interdisciplinary problems that touch upon diverse societal values and needs.
Therefore, scientific expertise is not based on individual knowledge and skills
but on the collective production of knowledge and the application of interdisci-
plinary and transdisciplinary cognitive practices. In such cases, the expert con-
clusion is formulated by a group of colleagues and presented as a joint finding.
A collective actor offers certain advantages, such as mitigating bias in the use of
specific theories or methods. Consequently, scientific expertise, as a collective
procedure, is more reliable than the conclusions of individual experts. Thus,
scientific expertise relies on complex, sociotechnological and expanded compe-
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tencies, which are only partially inherent to each individual expert. Scientific
expertise is grounded in a non-individualistic concept of epistemic competence,
carried out by a collective epistemic actor [5].

Scientific expertise has a social dimension, shaped by its mission and soci-
etal purpose. It is an activity that fulfills a corresponding social function, assist-
ing non-specialists and clients [6]. In other words, scientific expertise is client-
oriented. Its goal is not so much the advancement of science or pure knowledge
but the service to society.

The Dutch researcher D. Uygun Tung formulates a socially relational con-
cept of scientific expertise, based on the concept of expanded epistemic compe-
tence. He views scientific expertise as a function of the science system implemented
at the institutional level. In this context, the expert is a research team, and the
expert assessment is the result of a teamwork. An individual expert functions as
a node within a network of epistemic processes. This underscores the signifi-
cance of interpersonal epistemic obligations among experts, revealing the so-
cially relational properties of expertise as a collective evaluation. The concept of
“relational” is considered in a broad sense, encompassing both interpersonal
interdependence and certain social dispositions [7].

The interpretation of expertise as a function of an individual expert cannot
be deemed entirely relevant when it comes to scientific expertise as an institu-
tional phenomenon. This is primarily because modern scientific expertise is an
epistemically interdependent, collective process based on disciplinary and inter-
disciplinary research collaboration, utilizing complex scientific tools. The expert
conclusion is formulated as a collegial finding. Therefore, scientific expertise
relies not so much on individual knowledge and skills but on the collective pro-
duction of knowledge, epistemic dependence, and responsibility. A scientific ex-
pert is primarily a super-individual agent or an epistemic team; deep expertise
in a field is achieved through teamwork, using of research results presented in
scientific literature or testimonies of other experts. However, for each partici-
pant in scientific expertise, individual possession of virtues like intellectual hon-
esty, sincerity, transparency or responsibility is crucial, indicating the ability to
serve as a reliable informant rather than merely a specialist [7]. This observation
should be supplemented, as the virtues of an expert have not only an individual
dimension but also a collective or institutionally legitimized one — scientific
ethos, scientific ethics, professional ethics, and disciplinary ethics such as bio-
ethics, nuclear ethics, and others.

It follows that a scientific expert, whether an individual or a collective actor,
must possess epistemic, moral and communicative qualities, combining profes-
sional, individual and social virtues while considering the social and cultural di-
mensions of the object of expertise. Expert activity must adhere to the requirements
of professional ethics and scientific ethos. Intellectual honesty, sincerity and
openness, along with epistemic responsibility toward the clients of the expertise
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and society at large, are of particular importance. In this context, the expert’s
adherence to the principles of scientific ethics and integrity becomes especially
significant, fostering trust between scientific experts and ordinary citizens [8].

In practice, these theoretical principles are implemented by engaging scien-
tific organizations with the necessary human resources and experience in scien-
tific expertise, which requires a comprehensive, interdisciplinary assessment of
pressing, socially significant issues. These are typically large scientific institu-
tions where scientific expertise holds institutional status.

For example, the National Center for Scientific Research (Centre National de
la Recherche Scientifique, CNRS), the leading public scientific institution in
France and the largest French research organization, incorporates public insti-
tutes specializing in applied and basic research. CNRS is also renowned as a
performer of collective scientific expertise. The primary goal of this expertise is
to analyze complex societal and environmental problems on behalf of decision-
makers, involving leading researchers in relevant disciplines who prepare expert
reports and conclusions. These are published and posted on the CNRS website,
with the results of expert reviews presented during an open reporting confer-
ence accessible to a wide audience. Currently, expertise is being conducted on
pressing issues such as the use of plastics in agriculture and food production,
the impact of offshore wind farms on marine and coastal biodiversity and so-
cioecosystems. Completed studies and reports have been presented on topics
including eutrophication (enrichment of water bodies with biogenic elements),
sexual violence against minors, the environmental impact of deep-sea mineral
resource extraction, and the agronomic, Environmental and socioeconomic
consequences of using herbicide-resistant plant varieties [9].

The institutional nature of scientific expertise is widely realized by numer-
ous academies of sciences, which serve as a form of scientific organization unit-
ing diverse institutions, distinguished scientists and specialists from various
fields. For instance, the Swiss Academy of Arts and Sciences operates the Foun-
dation for Technology Assessment (TA-Swiss) [10], which investigates the soci-
etal impact of technologies. The recommendations of this organization form the
basis for technology policy decisions made by the Federal Council, Parliament,
and administration. The findings of TA-Swiss studies are brought to public dis-
cussion through mass media, allowing concerned citizens to voice their con-
cerns. TA-Swiss primarily focuses on controversial developments in the fields of
biotechnology, digitalization, energy, and environmental conservation. Specifi-
cally, interdisciplinary teams of experts from this foundation assess the oppor-
tunities and risks of modern technologies such as artificial intelligence, blockchain,
digital currency, digital democracy, and genome editing. The foundation’s ex-
perts also address more routine issues, including the consequences of using
meat and milk substitute products, the application of bioelectronics in health-
care, and the social and medical implications of egg cell cryopreservation.
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The expert functions are realized in a somewhat different form within the Po-
lish Academy of Sciences [11]. The Academy hosts several problem-solving coun-
cils and committees addressing complex issues at the intersection of multiple
scientific fields and providing expert support to government decision-makers.
For example, the Committee on Water Sciences and Water Management conducts
diagnostics of flood threats and prepares proposals for effective solutions promot-
ing safe, nature-friendly protection of river basins from flood disasters. The Com-
mittee on Research and Forecasting conducts multi-scenario studies of global
trends, particularly those that may impact Poland, as well as new phenomena
and processes occurring within the country that will be shaping the Polish soci-
ety in the long term, along with opportunities and threats for the future. Based
on this, the Committee develops a concept for a future socioeconomic develop-
ment strategy and submits its conclusions on key future issues to the highest
authorities of the Republic of Poland. Various expert conclusions, analytical ma-
terials and forecasts for government bodies, local self-government and socio-edu-
cational institutions are also prepared by committees on energy, spatial develop-
ment, and the Council for the Polish Language. A notable feature of these advisory
bodies is that apart from expert work they carry out wide-scale popularization
campaigns, e.g. among youth (students, graduate students, journalists, etc.).

Annually, members of the National Academy of Medicine, National Academy
of Engineering, and National Academies of Sciences of the United States prepare
over 300 analytical reports on a wide range of issues affecting the American soci-
ety, including forensic expertise, invasive plants, vaccines, obesity, the country’s
energy future, transportation safety, climate change [12]. These reports are pre-
pared by commissions involving approximately 6,000 experts. Funding for these
commissions comes from federal agencies, private companies, and foundations.

The expert function is one of the key components in the activities of the Na-
tional Academy of Sciences (NAS) of Ukraine. A distinctive feature of expertise
within the Academy is its close integration with research activities, enabling the
involvement of large expert teams in conducting comprehensive, interdisciplinary
assessments of the current conditions and development prospects of objects,
processes or phenomena across various spheres of social life, and in preparing
well-informed conclusions and recommendations, often of a strategic nature.

The status of the NAS of Ukraine as the highest expert institution is con-
firmed by the Law of Ukraine “Science and Science and Technology Activities”
Pursuant to this law, the NAS of Ukraine conducts independent scientific evalu-
ations of strategic, prognostic, and programmatic documents (doctrines, concepts,
strategies, etc.), develops proposals for the foundations of national science and
science & technology policies, forecasts, information and analytical materials,
proposals and recommendations regarding the sociopolitical, socioeconomic,
science & technology, innovation-driven, and humanitarian development of the
country, performs scientific expertise of draft laws, state decisions, and programs.
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A broad range of expert documents is prepared by the Academy’s institu-
tions both upon request from government bodies and on their own initiative.
The high quality of these documents is due to the implementation of various
research organization forms within the Academy.

The results of several applied research programs implemented in the Academy
laid grounds for detailed proposals and recommendations prepared by the NAS
of Ukraine’ institutions for organizations and enterprises in the mining, energy
sectors, healthcare system, and environmental conservation. The implementation
of joint activity programs of the NAS of Ukraine and national sectoral academies
of sciences for 2023—2025 could enhance and consolidate the expert capacity
in the Academy sector of R&D. This enables the organization of interdisciplinary
research on relevant scientific directions and ensures the thorough preparation
of expert conclusions on pressing science & technology issues in the develop-
ment of the agricultural sector, healthcare, education, and inclusive education.

The NAS of Ukraine operates a network of advisory and consultative bodies
performing coordination and expert functions. Specifically, the Council for
Space Research of the NAS of Ukraine, at the request of the Ministry of Strategic
Industries of Ukraine, conducted an expertise of the State Science and Techno-
logy Space Program of Ukraine. Members of the Scientific Council of the NAS
of Ukraine on Environmental Issues and Sustainable Development participated
in preparing a series of proposals and analytical materials on assessing the da-
mage to natural ecosystems caused by military actions on Ukrainian territory;
transitioning to rational models of production and consumption; and address-
ing climate change and the adaptation of economic sectors to it. On March 28,
2024, with the participation of experts from the NAS of Ukraine, the National
Academy of Agrarian Sciences (NAAS) of Ukraine, and the Ministry of Agrar-
ian Policy and Food of Ukraine, a meeting of the Interdepartmental Scientific
Council of the NAS of Ukraine and the NAAS of Ukraine on Agro-Industrial
Complex issues was held, focusing on the urgent problems of assessing the im-
pact of Russia’s armed aggression on Ukrainian soils and identifying directions,
technologies, and methods for their restoration. Following the meeting, an ana-
lytical note titled “Restoration of Soils Affected by Military Actions” was sub-
mitted to the Cabinet of Ministers of Ukraine.

To ensure the reliable and safe operation of Ukraine’s nuclear energy com-
plex, the Division of Nuclear Physics and Energy was established within the
Academy’s structure in 2004. This division includes the National Scientific Cen-
ter “Kharkiv Institute of Physics and Technology;” transferred to the NAS of
Ukraine, along with several institutes of relevant profile from other divisions.
Experts from the institutions within this division, among other tasks, conduct
extensive work on expert assessments of the residual resource and safe opera-
tional periods of structures, facilities, and machinery, including those of general
and nuclear energy, pipelines, bridges, and construction and transportation
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structures. In particular, they have justified the safe operational periods for the
reactor vessels of eight power units at the Zaporizhzhia, South Ukraine, and
Khmelnytskyi Nuclear Power Plants for the next 10 years. The economic benefit
from extending the operational life of one power unit by one year amounts to
approximately 1.5 billion UAH.

Opverall, academic institutions annually provide around 2,000 expert con-
clusions for normative-legal acts and programmatic documents, as well as in-
formation and analytical materials on various dimensions of socioeconomic
development.

Significant importance is attached to the participation of the Academy’s in-
stitutions in the legislative activities of the Verkhovna Rada of Ukraine. Ap-
proximately 200 conclusions and remarks on draft laws are submitted to its
committees each year.

It should be noted that the Law of Ukraine “Law-Making Activities” desig-
nates the NAS of Ukraine as the primary expert institution for conducting legal
expertise of draft laws, with the NAS of Ukraine also tasked with developing the
Scientific Concept for the Development of Ukrainian Legislation. To organization-
ally support the fulfillment of these functions and tasks, the Science Coordina-
tion Council on Law-Making Activities was established under the Presidium of
the NAS of Ukraine in 2024, with its regulations and composition approved.

Under the challenging conditions of martial law and Russia’s armed aggres-
sion, the interaction between the NAS of Ukraine and the National Security and
Defense Council of Ukraine has intensified. Last year, at the latter’s request,
analytical materials were prepared on topics such as the resilience and develop-
ment of the national economy under martial law, humanitarian demining, the
use and restoration of surface and groundwater resources, the implementation
of the Action Plan for the Concept of Countering Terrorism in Ukraine, the
reconstruction of Ukraine during wartime and post-war periods, the post-war
model of Ukraine for the development of the agricultural sector, and the migra-
tion situation in Ukraine.

A substantial scope of expert work is carried out on behalf of the Cabinet of
Ministers of Ukraine and central executive authorities. In 2023, over 600 expert
conclusions and analytical materials were provided upon their requests, address-
ing the socioeconomic development and modernization. Analytical materials and
proposals sent to the government were devoted to localized tasks and indicators
of the Sustainable Development Goals, fundamental principles of public policy in
affirming Ukrainian national and civic identity, the Concept of Ukraine’s Post-
War Model considering competitive advantages and development prospects.

With the participation of experts from the NAS of Ukraine, strategies for the
development of various economic sectors have recently been prepared, includ-
ing the Strategy for the Development of Ukraine’s Chemical Industry until 2030;
the National Transport Strategy of Ukraine until 2030; the Energy Strategy of
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Ukraine until 2035; and the State Economic Program for the Development of
Ukraine’s Titanium Industry.

A large scope of activities in the NAS of Ukraine is devoted to forecasting
and modelling of economic growth, conceptual approaches to prevention and
overcoming of crisis trends, and addressing pressing issues of the Ukrainian soci-
ety. A notable example of such activities is the preparation of national reports.
In particular, the national reports “Ukraine’s Euro- Atlantic Vector” (2019), “Ukraine
as a Civilizational Subject of History and Modernity” (2020), “National Resi-
lience of Ukraine: A Strategy to Respond to Challenges and Preempt Hybrid Threats”
(2022) [13], and “Preservation and Development of Ukraine in Times of War
and Peace” (2024) [14] have received high societal and professional acclaim.
Notably, the most recent of these reports attempts to address the issue of pres-
ervation and development of Ukraine during wartime and what a just peace
means for our country in the context of an emerging new world order.

Scientists of the Academy are actively working on outlining a comprehensive
picture of Ukraine’s post-war order. Economists have prepared an analytical study
titled “Post-War Revival of Ukraine” and a detailed scientific report “Restoration
and Reconstruction of Ukraine’s Post-War Economy” [15]. These documents
analyze the key opportunities, threats, and challenges facing Ukraine’s future, pre-
senting a conceptual and practical plan for the reconstructive post-war recovery
of Ukraine’s economy. Its implementation creates an opportunity to unify the
diverse efforts of economic entities and public administration bodies into a pur-
poseful process of sustainable technological and socioeconomic development.

A significant scope of expert work for Ukraine’s energy, aerospace, mecha-
nical engineering, metallurgy, and mining sectors is carried out under coopera-
tion agreements between the NAS of Ukraine and major industrial enterprises,
including “Pivdenne” design bureau named after M.K. Yangel, “Antonov” com-
pany, Zaporizhzhia Mechanical Engineering Design Bureau named after Aca-
demician O.G. Ivchenko, the public enterprise “Zorya”—“Mashproekt,” “Motor
Sich” company, and the public Enterprise “Energoatom” [15—17].

The year of 2020 saw a new dangerous disease, Covid-19, rapidly spreading
worldwide. An interdepartmental working group was established within the NAS of
Ukraine in April 2020, to analyze statistical data and mathematically model the
spread of coronavirus in Ukraine. Academy scientists created a unique mathemati-
cal model for each Ukrainian region, regularly providing short-term forecasts of the
epidemiological situation [18]. The results of analytical reports were utilized by pub-
lic authorities, including the National Security and Defense Council of Ukraine
(NSDC), the Ukrainian Ministry of Health, and the Public Health Center, to make
decisions regarding response measures and the planning of preventive actions.

Significant efforts were devoted to the expert support of other nationwide
issues. The Academy initiated the creation of a monitoring system for the do-
mestic natural environment.
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Experts from the NAS of Ukraine actively contributed to developing mea-
sures to address ecological and socioeconomic consequences of the destruction
of the Kakhovka Hydroelectric Power Plant dam [17]. In 2023, a decision by the
Presidium of the NAS of Ukraine established a Working Group which prepared
proposals to minimize the disaster’s consequences and submitted them to the
Verkhovna Rada Committee on Environmental Policy and Nature Management,
the NSDC of Ukraine, and other agencies. Additionally, proposals were prepared
for public authorities on the accelerated restoration of water basins from pollu-
tion caused by toxic chemical and biogenic substances; the prevention of out-
breaks of dangerous infectious diseases (such as cholera) and food poisoning;
water disinfection in field conditions to ensure drinking water supply; and the
development of analyzers to assess water and soil contamination.

The Ukrainian Hydrometeorological Institute developed a monitoring sys-
tem for heat emissions and the detection of potentially hazardous fires based on
the processing of satellite data across the territory of Ukraine. It has already
been used by the State Emergency Service of Ukraine.

Certain institutions of the NAS of Ukraine regularly participate in standard-
ization and metrology work, conformity assessment and certification. They pro-
vide organizational support for the activities of nine technical standardization
committees of Ukraine and annually perform approximately 200 tasks under
the National Standardization Program.

The outlined range of directions and specific examples of expert activities of
the NAS of Ukraine demonstrate that its institutions, despite challenging condi-
tions, have preserved a robust scientific, technological and creative capacities,
actively involved in the preparation of management decisions across various
spheres of social life.

Based on the analysis of advanced theories and practices of scientific exper-
tise, it can be concluded that scientific expertise is an institutionalized, collec-
tive, context-dependent procedure shaped by its functions, including research,
evaluation, analysis, forecasting, consulting, planning. Its purpose extends be-
yond the development of science and the pursuit of pure knowledge to serving
the society. Scientific expertise involves disciplinary, interdisciplinary and trans-
disciplinary knowledge, methodological, procedural and organizational approach-
es, appropriate technological support, the authority of science within society,
and its demand by governmental bodies and business sector. The performers of
scientific expertise must possess professional, communicative, and social com-
petencies, experience and moral qualities, as well as the ability to conduct re-
sponsible evaluations. Although expert knowledge is biased knowledge encom-
passing cognitive, methodological, axiological, deontic and social dimensions,
scientific expertise as a collective procedure is more reliable than the conclu-
sions of individual experts, as it mitigates individual biases regarding the use of
specific theories, methods, data analysis, and more.
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The institutions of the NAS of Ukraine possess robust scientific, technologi-
cal, creative and expert capacities, actively involved in the preparation of ma-
nagement decisions across various spheres of social life. Given the need to build
public trust in science and the societal importance of scientific expertise, it is
advisable for the NAS of Ukraine to more broadly highlight this aspect of its
activities through the media and on the Academy’s website. Indeed, the expert
conclusions made by the Academy’s specialists address pressing issues in the
economy, ecology, social sphere and beyond, making them not only interesting
but also vital for the citizens of Ukraine.
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1.6. SCIENCE EVALUATION, EVALUATION
IN SCIENCE: THE PROBLEM OF TAKING INTO
ACCOUNT THE PATTERNS OF DEVELOPMENT

V.I. Lugovyi, LY. Regeilo

The article aims to confirm the hypothesis that neglecting the
objective patterns of science development, its determining
factors and parameters in the research evaluation process di-
minishes and distorts the role of evaluation and its impact on
the situation in the research sector, and even creates risks for
it. It is a conventional wisdom that evaluation of results is a
key element in managing any field of activity, including re-
search and development (R&D). To make a management ef-
fective, including evaluation as its part, it is necessary to un-
derstand the nature of the management (evaluation) object,
which in our case is the R&D system, as well as the factors
and parameters of its formation, operation, and develop-
ment [1]. It is also clear that evaluation, as an integral part of
the management, should contribute to the improvement of a
system (preventing its stagnation or degradation) as a whole.
Effective evaluation must be maximally objective (truthful)
and minimally subjective (idealized). From the methodologi-
cal perspective, this means that evaluation must meet the re-
quirements outlined below.

First, it must consider the patterns governing the beha-
vior of evaluated domains, systems or subsystems, regardless
of one’s preferences or perceptions.

Second, it must be systemic and comprehensive, rather than
fragmented, eclectic, or taken out of context. In other words,
it should involve a balanced evaluation of both the integrated
whole and its differentiated components, determined by the
mission (goal) of the whole and aligned with its inherent pur-
pose, which in our case is the R&D sector. A decline of the inte-
grated whole reduces the appropriateness of a separate evalu-
ation of its differential parts degrading along with the whole,
and instead of facilitating correction or improvement, it gene-
rates a crisis or inhibitory phenomena due to flawed interpre-
tations of the evaluation. For example, there is a high likelihood
that the unsatisfactory condition of a particular component
in the R&D system, identified through evaluation, is prima-
rily caused by a deep crisis in the entire system. Erroneous con-
clusions must be prevented during the evaluation process.
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Third, the evaluation, being an act of measuring characteristics and diagnos-
ing conditions, must be valid, reliable, unambiguous, and confidence-inspiring.
This requires the development of a consistent terminological framework, its sci-
entific justification and legislative regulation, a clear set of criteria, a reliable
methodology for obtaining and interpreting data, and the minimization of sub-
jective components in data processing and use.

Other caveats related to research evaluation in modern realities can also be not-
ed, such as mechanical adaptations and transfers of best global evaluation practices
working well in some conditions but poorly suited for others. Another caution is the
need for careful handling of evaluation results. Formal applications of the results
without clarifying and understanding the actual causes of these results can lead to
irreparable consequences. It is necessary to avoid a priori declared measures based
on evaluation results without a posteriori analysis of these results. So, evaluation,
and especially the use of its results, must build on “do-no-harm” principle.

The relevance of the above said stems from significant losses suffered by Ukrai-
nian research system during the independence period, the need to halt these loss-
es, and the necessity to embark on a sustainable development path. A convincing
evidence of this is found in research and publications of recent years, especially
in works of scholars from the National Academy of Sciences (NAS) of Ukraine
and the National Academy of Educational Sciences (NAES) of Ukraine [2—6].

Scientific methods of analysis and synthesis, analogy and comparison, de-
scriptive and correlation statistics were employed. To obtain empirical data on
the research system of leading countries, including the USA, EU, China, and Is-
rael, statistics from the Organization for Economic Co-operation and Develop-
ment [7], the National Science Foundation of the USA [8], the National Center for
Education Statistics of the USA [9], the State Statistics Service of Ukraine [10,
11], analytical and methodological materials of the Ministry of Education and
Science (MES) of Ukraine [12]', and Ukrainian legislative acts? were used.

! Ministry of Education and Science of Ukraine (2024). The Official Certification of Re-
search and Higher Education Institutions to the Effect of Performing Scientific (Science
and Technology) Activities. URL: https://zakon.rada.gov.ua/laws/show/z1743-24#Text
(last accessed: 01.02.2025) [in Ukrainian]; Ministry of Education and Science of Ukraine
(2024). Organizing and Carrying out, in 2024—2025, of the State Certification of Re-
search and Higher Education to the Effect of Performing Scientific and Science and Tech-
nology Activities. URL: https://surl.li/vfwlvi (last accessed: 01.02.2025) [in Ukrainian].

? Verkhovna Rada of Ukraine (2015). Science and Science and Technology Activities.
URL: http://zakon3.rada.gov.ua/laws/show/848-19 (last accessed: 01.02.2025) [in Ukrai-
nian]; Verkhovna Rada of Ukraine (2014). Higher Education. URL: http://zakon5.rada.
gov.ua/laws/show/1556-18 (last accessed: 01.02.2025) [in Ukrainian]; Cabinet of Mi-
nistries of Ukraine (2025). Approval of the Procedure for Carrying out of the State
Certification of Research and Higher Education Institutions to the Effect of Performing
Scientific and Science and Technology Activities. URL: https://zakon.rada.gov.ua/laws/
show/540-2017-%D0%BF#Text (last accessed: 01.02.2025) [in Ukrainian].
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For the purposes of the article and to simplify the presentation, the terms
“science”, “research and development”, “science system’, “research system” are
used synonymously, except where specified otherwise. It should be said that the
authors deliberately (to draw attention to certain contradictions in the R&D)
used the popular term “science” in the title of a “scientific” report at a symposium
and in a subsequent article based on it for a “scientific” publication (monograph).
At the same time, neither the basic Law of Ukraine “Science and Science and
Technology Activities” nor other Ukrainian legislative acts provide a definition
of this term, although it and its derivatives are widely used, particularly in titles.
For example, “National Council of Ukraine on Science and Technology Devel-
opment’, “scientific committee”, “scientific council’, “academies of sciences’, etc.
In total, the words “science” and “scientific” in various forms and cases are used
2,129 times in the abovementioned Law of Ukraine®. So, “science” itself lacks a
“scientifically” substantiated regulation. Meanwhile, a substantive distinction be-
tween the terms “science” and “research and development” can be found in [13].

A systemic analysis of global experiences in R&D indicates that its key fac-
tors and parameters that are subject to evaluation are:

1. The share of GDP allocated for R&D. In state entities with varying degrees
of unitarity, which are major players in the global arena in terms of R&D scopes
and competitiveness, as well as in Ukraine, this parameter is as follows: 3.5% in
USA, 2.1% in EU, 2.6% in China vs 0.3% in Ukraine [7, 10].

2. The share of researchers in the total employment (per 1,000 employed): 10.6
in USA, 9.7 in EU, 3.6 in China vs 2.9 in Ukraine [7, 10].

3. The competitiveness of researchers’ salaries. They are low in Ukraine. The
average salary of researchers in the NAES of Ukraine is two-thirds of the ave-
rage one in Kyiv. An evaluation of the Ukrainian R&D by these parameters will
show that it is extremely weakened, resource-depleted, and de facto marginal-
ized. Its efficiency forecast can be as follows: the impending stagnation on the
brink of systemic degradation, with a likely decline of the institutional compo-
nents in the R&D sector.

Given the above said, refocusing the evaluation to R&D components with-
out trying to set up threshold values for the factors helping stabilize and develop
the R&D sector becomes unproductive. Expectations that the performance of
individual components can be improved without addressing the overall situa-
tion in the R&D sector and setting up the necessary conditions and parameters
for its development resemble futile hopes.

The situation in the R&D sector can be illustrated by a simple school physics
problem: will water boil under the following conditions: temperature of 60 °C,
normal atmospheric pressure, no impurities? The answer is clear: no. From this

* Verkhovna Rada of Ukraine (2015). Science and Science and Technology Activities. URL:
http://zakon3.rada.gov.ua/laws/show/848-19 (last accessed: 01.02.2025) [in Ukrainian].
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example of ubiquitous “water”, it is evident that ignoring the laws of nature is, at
the very least, an unrewarding endeavor.

Regarding the transition of Ukrainian “science” from its current condition
to another (“developed”) one, it is not difficult to predict the same answer and
conclusion, which, by and large, are not fully grasped and thus remain outside
attention — a dangerous situation. The main question of why (?), whether delib-
erately or not, is obscured, veiled by secondary issues, and therefore remains
without a clear answer.

In this regard, the conclusions of a recent foresight study involving 500 ex-
perts under the scientific supervision of O.S. Popovych, conducted in 2024,
should be recognized as entirely justified:

» “Domestic science has suffered unprecedented losses over recent decades,
which have significantly intensified due to the Russian invasion”;

» “The majority of measures aimed at improving science management are so mis-
aligned with today’s challenges that they rather hinder than accelerate its recovery”;

* “It is necessary to radically increase spending on research and develop-
ment” [5, p. 83].

At the same time, Ukraine has a rich and valuable historical experience of
adhering to key parameters enabling for R&D development. Much credit for
this belongs to Borys Paton, President of the NAS of Ukraine from 1962 to 2020.

Israel (in the state of war): the share of GDP allocated for R&D is 6.35%
(2023) [7]. The impact of R&D is high. The defense capability is highly intel-
lectual and high-tech. Science is defense-supportive.

VS

Ukraine (in the state of war): the share of GDP allocated for R&D is 0.3%
(2022, 2023) [10, 12]. The impact of R&D is insufficient.

The reserve for strengthening the Ukraine’s defense capability, following Is-
rael’s example, lies in enhancing R&D.

The article [14] examines the significance of R&D in achieving sustainable
competitiveness and security in the USA. The role of the federal government in
elevating the R&D to lift the country out of a pre-crisis condition during 1953—
2019 is illustrated in Figure 1.

Figure 1 shows that during the period of heightened confrontation between
the USA and the USSR in the late 1950s and early 1960s, amid the threat of lag-
ging behind in the science and technology race, particularly in the field of ar-
maments, the U.S. federal government significantly increased R&D funding. As
a result, by the mid-1960s, the share of federal government expenditure on R&D
in GDP was twice that of the business sector, raising the total share of R&D ex-
penditure to 2.8% of GDP. A well-resourced R&D sector quickly yielded re-
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Fig. 1. The share of GDP allocated for R&D in the USA, by source of funding, 1953—2019
Source: [14, p. 95].

turns, piqued the interest of businesses, and subsequently, the contributions of
the government and businesses reversed. Hence, in times of crisis, it is logical to
start with providing the necessary and sufficient resources and then expect the
results, rather than the other way around.

Notably, R&D funds in the USA, as well as globally, are primarily directed
toward the non-university sector, a fact that is often overlooked. For example, in
2023, R&D was funded at a level of $956 billion, of which only $109 billion (11%)
was allocated to universities [7]. In China (2023, at purchasing power parity),
funding for university R&D amounted to $76 billion (8%) out of an expected
total expenditure of over $917 trillion on R&D [7, 8]. At the same time, the pri-
mary source of support for R&D in higher education institutions, both globally
and in the USA specifically, is funding of research and pedagogical activities of
academic staff [14, 15]. In the 2021/22 academic year, approximately $700 bil-
lion was allocated for the higher education in the USA [9].

Importantly, the significant impact of the share of GDP allocated for R&D
has another manifestation: fostering a culture of appealing science within soci-
ety. This helps mobilize human resources for R&D by motivating young people
to study mathematics, natural sciences, and reading.

185



CHAPTER 1. Evaluating research institutions and projects in Ukraine and abroad

Expected

expectancy L
)
% Quality of

school Fig. 2. The magnitude of correlation of
; education nine factors of student success from
Foplsion iy o in 76 countries in “Mathematics,” “Na-
3) @ g tural Sciences,” and “Reading” based on
@ — international assessments PISA, TIMSS,

et tan PIRLS
Actual duration development Note: the relative magnitude of corre-
e ® lation is visualized by the size of the

corresponding circle.
Source: [16, p. 38].

In this regard, an article published in 2022 [16] contained a systematic anal-
ysis of the relationship between nine factors (six endogenous and three exoge-
nous) of student success in 76 countries in “Mathematics,” “Natural Sciences,’
and “Reading” based on the international assessments PISA, TIMSS, and PIRLS.
Of the nine mentioned factors, the strongest correlation with student success is
the share of GDP allocated for domestic R&D (Figure 2).

The policy of government support for science and higher education in Canada,
another advanced country with the developed R&D, is succinctly expressed as
“fighting for the budget” During a trip to Canada in 1990, one of the article’s authors
(V.I. Luhovyi) met the minister responsible for the development of science and
universities in the province of Manitoba, who said that his primary task as a min-
ister was “fighting for the budget” for his area of responsibility. “Fighting for the
budget for R&D” is a relevant slogan for Ukraine as well, especially now. After
all, a weak R&D is a burden, while a strong R&D is a driver for the development
for defense capabilities, the economy and society. It is worth recalling the for-
gotten maxim “knowledge is power.” Today, Israel demonstrates this power.

Bringing the actual funding of the Ukrainian R&D closer to the legally estab-
lished norm of 1.7% of GDP should become one of the KPIs (key performance
indicators) for government leaders. Best global experiences show that non-pri-
ority and residual funding of R&D contradicts the nature of civilizational deve-
lopment [7]. In recent years, Ukraine has effectively been conducting a harsh
experiment to see how long the R&D sector can survive in the conditions of
extremely low funding. Figuratively speaking, R&D is being kept “afloat” by the
inertia of large systems’ decline. However, its revival will be equally protracted.
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This means that R&D funding in Ukraine in the current conditions must ge-
nuinely and urgently become a priority, especially during severe trials of war
and the negotiation process for Ukraine’s accession to the EU.

At the same time, the R&D sector, which should be a national priority, must
be evaluated by the criterion of completeness of its priority areas, backed by a
regulatory framework, to ensure the institutional development of R&D for each
priority. For example, currently there is a clear lack of the priority “Human de-
velopment throughout life from birth. Formation of competitive human capi-
tal” After all, humans are the main driver of progress. Incidentally, the ruthless
test of war has shown that Russia’s blitzkrieg in Ukraine failed due to the human
factor — the ability of Ukrainians to resist and master advanced weaponry.

Addressing the acute personnel problem in R&D, the authors of the above-
mentioned foresight study rightly noted: “The human resource of R&D is cur-
rently in a critical state, and without radical steps to restore it, the rate of degra-
dation may significantly accelerate. Only a multiple increase in the influx of new
personnel into R&D can urgently compensate for the losses. Otherwise, in ten
years, Ukraine will lose not only the ability to conduct its own world-class de-
velopments but also the capacity to implement advanced foreign technologies
due to a lack of competent personnel” [5, p. 82]. To this, a conclusion of a 2023
study on open science conducted at the National Academy of Educational Sci-
ences Ukraine should be added: “The scope and complexity of knowledge con-
stitute two fundamental dimensions of open science. <...> The complexity of
knowledge poses the issue of formal / factual openness / closeness of open sci-
ence for research-capable/incapable universities” [17, pp. 16—17]. In other words,
the declined R&D and its human resource component results in an ultimate loss
of understanding of what is happening in the leading global research centers that
are rapidly progressing, with formally open science becoming effectively closed to
the incompetent.

Regarding the R&D priority setting, it is also necessary to proceed from the
intrinsic purpose of science to subject everything that exists (both inanimate
and animate (biological, societal), natural and artificial) to scientific reflection,
rather than from subjective, situational views on what is important or unim-
portant, relevant or irrelevant, or the possible or impossible rapid commercial-
ization of results [18].

Concerning research evaluation, it should be noted that the new Methodo-
logy for the Evaluation of Research Institutions (RIs) and Higher Education
Institutions (HEIs) by Research Areas in Terms of Conducting Research Ac-
tivities (developed and presented by the MES of Ukraine in Kharkiv on Novem-
ber 20, 2024) is generally worthy of support. The Methodology incorporates the
best European experience (from the United Kingdom, Germany, Poland). In par-
ticular, the innovative experience of the United Kingdom regarding the creation
and application of the REF (Research Excellence Framework) was analyzed and
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recognized as significant by scholars of the Institute of Higher Education of the
National Academy of Educational Sciences of Ukraine as early as in 2017 [17,
pp- 70—74]. The Methodology aims to conduct an evaluation laying grounds
for increasing opportunities for the best RIs/HEIs through additional funding
based on performance results. However, the Methodology implies several risks:

1. Lack of a sufficient experience in accurate data submission in a rapidly
organized and hastily conducted evaluation.

2. For RIs weakened by prolonged reductions in R&D funding, the reorga-
nization of a significant portion (within 25% of the points scored) of institu-
tions based on the results of a single evaluation may prove destructive to their
network. Unlike HEIs, the network of Rls has already been radically reduced
since independence: from 1,198 (excluding HEIs) in 1991 [11, p. 85] to 378 in
2024. After all, the establishment and development of competitive research
teams is a matter of years.

3. The intention to provide additional funding to the best RIs without redis-
tributing funds from reorganized RIs is hardly feasible given that the budgetary
spending for R&D remains at 0.17% of GDP in 2025 (the same as in 2024).

Regarding the risk implied in the Methodology for the Evaluation of RIs and
HEIs, a pilot test even on a small sample (17 RIs/HEIs) showed that the number
of uncertified institutions (4) tended to exceed the number of top-performing
ones (3) [20].

As can be seen from Figure 3, the first quartile of certified institutions con-
sists of three HEIs, while the last quartile (uncertified) comprises four Rls. This
is predictable and logical. After all, research activities in HEIs is funded from
two sources: the primary source under “Higher education” program (which in
Ukraine typically accounts for 95% of funding or more), and the additional
source under the “Research and development” program (average 5% or less) [10,
14, 15]. In contrast, for RlIs, only the latter source is relevant. The evaluation
should, therefore, be conducted separately for RIs and HEIs. The HEI network
being excessively bloated and fragmented [19], the loss of separate R&D fund-
ing for weaker universities, not being critical, is supposed to encourage their
integration with stronger ones.

Based on the above said, the following conclusions and recommendations
can be drawn:

1. The arguments presented in the article confirm the hypothesis that ne-
glecting the objective patterns of science development, its determining factors
and parameters in the research evaluation diminishes and distorts the role of
evaluation, its impact on the research performance, and even creates risks for
the research sector.

2. Summing up best practices in advanced countries makes authors con-
clude that the determining factors and parameters of R&D to be subject to man-
datory evaluation are (i) the share of gross domestic product allocated for R&D;
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Fig. 3. The distribution of scores and their exponential approximation for 17 RIs/HEIs
participating in a pilot experiment on evaluation by the new methodology
Source: constructed by the authors based on experimental data [20].

(ii) the share of researchers in the employed population; (iii) the competitive-
ness of researchers’ salaries.

3. The level of R&D funding in leading countries can be considered a bench-
mark for the progress of the R&D sector. Its reported figure in Ukraine leads to
stagnation and degradation of this sector.

4. Advanced methods of research evaluation cannot be efficiently applied to
Ukraine’s depleted R&D sector, because these methods can be successful only in
the countries where this sector is a priority.

5. An evaluation of research institutions by the new methodology carries de-
structive risks. The R&D sector can only be revived through the resource support
is really requires.

Hence, it is crucial to: make the evaluation of domestic R&D sector a higher
priority than the evaluation of its institutional components; consider the sci-
ence development patterns in the interpretation and use of evaluation results;
include indicators of the performance of heads of public executive bodies re-
sponsible for the R&D (KPIs, key performance indicators) in the metho-
dology for evaluation of domestic R&D sector. KPIs are determined by positive
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dynamics in the main factors and parameters of the R&D sector (the share of
GDP allocated for R&D, the share of researchers in the total employment, and
the competitiveness of researchers’ salaries).

The urgent prioritization and real development of the Ukrainian R&D will

help enhance domestic defense capabilities and security, the effective postwar

re

covery, and the European integration of Ukraine*.
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1.7. EVOLUTION OF APPROACHES
TO PERFORMANCE EVALUATION
OF RESEARCH ORGANIZATIONS

LY. Yegorov, L.A. Zhukovych

The performance evaluation of research across management
levels and economic sectors remains a significant challenge,
despite the efforts of many experts, particularly when it
comes to funding basic research. A wide range of specialized
methods and indicators are used for evaluation, but their
universal applicability is limited. The results of nearly every
research project have unique characteristics that cannot al-
ways be captured using the same indicators. In a broader
sense, the degree to which a set goal is achieved with the al-
located resources can be considered the primary measure of
success for research and development (R&D). However, this
approach does not address either the problem of comparing
the results of different projects or whether the predefined
goals of specific R&D projects are valid (i.e., resources could,
in principle, be spent on misguided objectives). Similar prob-
lems arise in evaluation of research institutions (RIs), but
they are compounded by the need to formally define the mis-
sion of a given organization, which is often practically impos-
sible, e.g. in multidisciplinary universities.

It used to be believed that the development of sciento-
metrics, particularly bibliometrics, could resolve evaluation-
related challenges. However, it became clear that formalized
data could only be directly applied to a limited range of sub-
jects, as the specifics of research across disciplines lead to sig-
nificant variations in seemingly similar indicators.

Renowned experts in scientometric research, D. Hicks
and P. Wouters [1], observed that using certain “derived” in-
dicators, such as Hirsch index, as the sole basis for evaluating
a researcher or RI was not valid. Moreover, the use of some
scientometric indicators in globally recognized university
rankings (e.g., Shanghai and Times Higher Education) leads
to distorted conclusions.

To mitigate the negative effects from scientometric indi-
cators, researchers developed the ten principles of the Leiden
Manifesto [1], which has become a guiding framework for
those working on transparent and responsible research eva-
luation methods. The Manifesto emphasizes the need for re-
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sponsible use of scientometric indicators in performance evaluation, advocat-
ing for a cautious and balanced approach to quantitative metrics as a tool that
complements qualitative expert evaluation. The key principles of the Leiden
Manifesto are as follows:

1. Quantitative evaluations must be complemented by qualitative assessments
from experts: decision-making should not be reduced to numerical comparisons.

2. The results of an organizations or researcher’s work should be aligned
with their mission.

3. The value of research should be seen from a local perspective, which is par-
ticularly important in performance evaluation of social sciences and humanities.

4. The evaluation process must be open and transparent; evaluation based
on a “black box” approach is unacceptable.

5. Evaluators should have the opportunity to verify the accuracy of data and
procedures used to obtain it.

6. Differences in citation practices and publication activity across disciplines
must be considered.

7. Where possible, different data sources should be correlated: for example,
the Hirsch index may vary many fold between Google Scholar and Thomson
Reuters.

8. Excessive accuracy in calculated quantitative indicators does not lead to
more reliable results (three or four decimal places should not replace qualitative
assessments).

9. The evaluation procedure should incorporate multiple indicators; relying
on a single indicator may lead RIs to adapt to it, potentially distorting incentives
for research work (e.g., encouraging an increase in the publication activity through
experimental studies).

10. A set of indicators should be periodically reviewed to adapt them to chang-
ing conditions [1].

The Leiden Manifesto emphasizes the importance of full disclosures of data
and methodologies used in performance evaluation, to ensure transparency and
openness in the evaluation process. The principles of the Leiden Manifesto have
had a significant impact on the research community, being widely discussed and
adopted by universities, research organizations, funding agencies, and individual
researchers worldwide as guidelines for responsible research evaluation. These
principles laid the foundation for “The methodology for performance evaluation
in research institutions of the National Academy of Sciences of Ukraine” [2].

Although statistics based on the publication activity provide valuable infor-
mation, their significance should not be overstated. Nevertheless, publications
and citations remain among the few widely recognized quantitative indicators
of research performance, particularly in basic research, and continue to be ex-
tensively used for evaluation. However, key challenges remain to be quality en-
hancement of professional training for experts involved in evaluation processes.
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The Ministry of Education and Science (MES) of Ukraine is currently re-
forming the R&D sector. Some initiatives are undoubtedly beneficial and ap-
propriate. However, the reform team does not always draw on positive domestic
and international experiences. The reform of RI evaluation can be mentioned in
this context, where, in our view, far from the best foreign models were chosen.
The main problem is that these “new” approaches do not fully account for the
most advanced trends in evaluation. Notably, in July 2022, the Coalition for Ad-
vancing Research Assessment (CoARA), comprising 399 organizations from 33
countries, published the “Agreement on Reforming Research Assessment’, contain-
ing provisions about a unified approach to changing research evaluation prac-
tices for researchers and Rls, to enhance the quality and overall impact of their
activities [3]. It defines the general direction of research evaluation reform while
preserving the organizational autonomy, establishes evaluation principles, spe-
cifies commitments to improving evaluation procedures to maximize research
quality and impact, and emphasizes the need to base assessments primarily on
qualitative expert judgment supported by appropriate quantitative metrics.

“The methodology for evaluating science (science and technology) activities
performed by research institutions and higher education institutions, by re-
search area, as part of the official appraisal” (hereinafter referred to as the MES
of Ukraine Evaluation Methodology) [4] takes an opposite approach, overtly
prioritizing quantitative, formal assessments. While one could critique specific
formulas or highlight the mismatch of weighting coefficients with the realities
of various research disciplines, this is less significant given the overall focus of
the attestation calculations: to derive a single, composite score for all institu-
tions and rank them accordingly. This approach reduces the description of com-
plex activities performed by institutions to a single figure. It is known that heu-
ristic “aggregations” of diverse indicators were initially developed for interna-
tional bureaucracies unwilling to delve into the details of real socio-economic
processes. Such an approach may be justified for providing a simplified picture
of reality, but when it comes to decisions about the future of a complex system
like the domestic R&D sector, different methods are needed. Aggregation leads
to the loss of critical information and serves as a “cover” for decisions that are
not always rational. A more logical approach would be to consider vectors of
indicators, placing objects that fail to meet certain threshold values of specific
indicators into lower qualification groups. However, this approach also has its
pitfalls, which methodology developers must address.

One issue is that the MES of Ukraine attempts to apply uniform indicators to
evaluate individual researchers, Rls, and research projects, thereby erasing the spec-
ificity of these entities. Moreover, by evaluating individual researchers, the MES
of Ukraine assumes functions typically reserved for higher education institutions
and RIs. It is unclear how this aligns with the principles of academic freedom,
which an executive authority like the MES of Ukraine is supposed to uphold.
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Efforts to improve the MES of Ukraine Evaluation Methodology should ob-
viously continue, but expecting a “magic” solution is unrealistic. It is crucial to
recognize that the primary goal of evaluation is to help organizations identify prob-
lems and solutions. If an organization has lost its necessary capacity, it should
undergo radical reorganization or even closure. For instance, in the Leibniz As-
sociation (Germany) — an organization structurally and functionally similar to
the National Academy of Sciences of Ukraine — approximately 5—7% of RIs
cease to exist based on a five-year evaluation cycle.

Expert evaluations of “composite” quantitative indicators can be better perform-
ing, when greater emphasis is placed on disciplinary specifics (e.g., citation,
number of coauthors) and unjustified interdisciplinary comparisons is avoided.
Instead of ranking RIs by a single “composite” indicator, groups of RIs with
similar indicator values should be identified, as practiced by leading research
associations in Germany: Leibniz Association and Max Planck Society.

The Czech Republic serves as an example of successful evolution in evalua-
tion methodologies in post-socialist countries [5]. The reform of the evaluation
system for RIs began nearly thirty years ago. The importance of R&D evalua-
tion, fostering an evaluation culture within the research community, and the
implementation of advanced evaluation methodologies was recognized at the
national level. According to the Czech Republic’s Law No. 130/2002 “Support for
Research, Experimental Development, and Innovation from Public Funds” [6],
the Council for Research, Development, and Innovation was tasked with devel-
oping a methodology for performance evaluation in Rls, with the resulting in-
formation laid the basis for allocating public funds.

The first evaluation methodology, introduced in the Czech Republic in 2004,
was designed as an impartial and depoliticized tool to combat nepotism and
corruption in the R&D system, while enhancing the performance of public-
funded RIs. Developed primarily by researchers specializing in natural sciences,
the methodology relied heavily on a composite quantitative assessment of re-
sults. Research results were evaluated in scores based on performance indica-
tors over the previous five years. This information was used to determine the
institutional funding for subsequent years. Based on the scores, RIs were divided
into four groups: high efficiency, medium efficiency, below-average efficiency,
and effectively zero efficiency. Proposals were then made to increase, maintain,
or reduce public funding for each RI. Many experts considered a standardized
methodology for evaluation of research results funded from various sources a
major obstacle to adequate assessment, provoking multiple revisions to improve
its content [7].

Significant transformations in the evaluation system occurred in the Czech
Republic in 2009. The revised 2009 methodology aimed to increase the impact
of R&D and innovation on the Czech economy and society, improve collabora-
tion between R&D and industrial sectors, support RIs with better results, pro-
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mote research excellence, and expand international cooperation. Research
funding based on metrics was introduced at the level of funding bodies (minis-
tries responsible for R&D and the Academy of Sciences) in 2009, and at institu-
tional level in 2010.

According to the 2009 methodology, data was collected to estimate research
performance indicators over the five years preceding the evaluation, grouped into
categories: publications, intellectual property, and utilization of results. Scores
were assigned to indicators based on approved rules (formulas). In the “publications”
category, groups were defined as follows: scientific articles (separately for inter-
national and domestic journals), books and book chapters (in “international”
and Czech languages), and conference proceedings. Article citations were not
considered; instead, evaluations were based on the journal’s impact factor.

Scores for articles were determined by a sophisticated scheme normalizing
the journal’s rank. Articles published in journals like Nature or Science received
500 points, those in influential journals with impact factors received between 10
and 305 scores, and publications in refereed journals without an impact factor
could also receive high scores if indexed in well-known databases such as Sco-
pus, Web of Science, and/or ERIH (European Reference Index for the Humanities).
Articles indexed in Scopus and Web of Science were assigned a fixed score of 12,
while those indexed in ERIH received between 10 and 30 scores depending on the
journal’s category. Additionally, publications addressing “national” topics in disci-
plines like history or linguistics were given greater weight than articles on other
topics. A separate category was established for articles published in Czech refer-
red journals from a pre-approved list, classified as “national” by research field.

Books were assigned scores ranging from 20 to 40 based on the language of
publication and research discipline. Works published in English, Chinese, French,
German, Russian, and Spanish — considered “international” languages — re-
ceived the highest scores. The score for a book chapter was calculated as a share
of the book’s total score with accounting for the book’s volume. Conference pro-
ceedings indexed in Scopus and Web of Science received the highest score of 8,
while materials from other conferences received lower scores [5].

The category of “other results” included results of applied research, such as
patents, experimental developments, certified technologies, plant varieties, uti-
lity models, industrial designs, prototypes, functional samples, results imple-
mented by a financial authority (e.g., reflected in legal documents), certified
methodologies and procedures, specialized maps, software, and scientific re-
ports containing confidential information.

The highest score (500) was assigned to patents issued by the European Pat-
ent Office, the United States, or Japan. The second-highest score (200) was given
to national patents issued by the Czech Patent Office. The lowest score (40) was
awarded to patents issued by patent offices in other countries (outside the EU,
the United States, or Japan), provided they were commercially exploited under
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a valid license. Research results such as plant varieties and confidential scien-
tific reports received 100 and 50 points, respectively. All the other research re-
sults could earn RIs a maximum of 40 scores. The total score of RIs performance
was calculated as the sum of the scores earned. To prevent an excessive growth,
the total score was adjusted using coefficients. For instance, if it exceeded 15%,
a multiplier was applied for correction.

The 2009 methodology was applied to all types of organizations. The list of
organizations eligible for institutional funding primarily included universities,
RIs of the Academy of Sciences, RIs doing applied research, and organizations
performing functions beyond research, such as museums and hospitals.

The initial phases of the 2009 methodology implementation saw a sharp
increase in the number of publications indexed in Web of Science and patent
applications. However, the methodology later led to unintended consequences.
It incentivized researchers and Rls to prioritize short-term, monodisciplinary,
and applied research. To boost publication numbers, researchers systematically
published in journals with lower impact factors. As a result, many mediocre re-
sults were overvalued in the overall assessment according to the methodology.
To maximize scores, RIs resorted to adapting results, to allow double-counting.
For instance, scientific monographs were submitted as both monographs and
textbooks, old works were republished, and series of working papers were cre-
ated, to be presented as peer-reviewed journals. To inflate a journal’s impact
factor, low-quality articles were cited as frequently as possible [5].

To maximize scores from results of applied research, Rls displayed opportu-
nistic behaviors. For instance, registering utility models or national “small pa-
tents” required only an administrative act. Since the quality, originality, or func-
tionality of these results were not verified, RIs registered any possible solution
to accumulate “cheap” scores.

The Czech experience demonstrated that an evaluation based solely on sci-
entometric indicators disrupted the institutional stability and hindered long-
term research projects. The share of funds allocated through the results-based
funding system was significantly reduced, and the performance evaluation scheme
using scientometric indicators required a refinement. Aggregating all indicators
into a single composite metric made it impossible to accurately assess the RI
performance, as bibliometric indicators heavily depended on the citation cul-
ture within specific research disciplines.

Since 2017, the Czech Republic has implemented a new “Methodology for
Evaluating Scientific Organizations and Programs for Targeted Support of Re-
search and Innovation” (M17+) [8]. The goal of this methodology is to assess
the RIs performance, forecast RIs development while considering sectoral spe-
cifics and varying missions, incorporate informed and independent perspectives
from partners in the evaluation process, evaluate RIs in national and interna-
tional contexts, and provide data for allocating public funds from the core fund-
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ing pool for Czech RlIs. The methodology consists of five modules applied to all
Rls: quality of selected results (M1), research performance (M2), societal rele-
vance (M3), viability (M4), and strategy and policy (M5). Institutions listed in
the Register of Public Research Institutions, maintained by the Ministry of Edu-
cation, Youth and Sports, are subject to evaluation, with their results recorded
in the National Information Register of Results. The evaluation covers universi-
ties, RIs of the Czech Academy of Sciences, and sectoral Rls.

The evaluation process prioritizes “informed peer review” involving interna-
tional experts, which includes site visits to assess the RI's operations, reviews of
the RI's SWOT analysis (strengths, weaknesses, opportunities, and threats), and
using available metrics alongside other information to make decisions about
the overall assessment. Based on the evaluation, Czech RIs are classified into
one of four categories: excellent (A), very good (B), average (C), or below average
(D). A detailed description of these categories is provided by the authors in [5].

According to the authors, this new approach to performance evaluation of
RIs in the Czech Republic aligns more closely with advanced evaluation systems
used in developed countries. Certain elements could be considered for adop-
tion in Ukraine. However, it is also necessary to establish a system for monitor-
ing key performance indicators, ensuring their reliability for use by experts du-
ring evaluations. Most importantly, there must be a shift in experts’ attitudes
toward evaluation and an increase in scientific integrity. This could be achieved
through measures such as moral and material incentives, as well as “sanctions”
for poor-quality evaluations, including barring from participation in research
project competitions, expert reviews, or dissertation defenses. Greater involve-
ment of external experts, particularly from abroad, beyond the scope of domes-
tic institutions (e.g., the NAS of Ukraine, the MES of Ukraine), is also essential.

It should be noted that reforms in approaches to research evaluation is a
complex and lengthy process that requires broad discussion and consensus
among the research community, policymakers, and other stakeholders. The re-
cognition of the need for change and active discussions in this area provide hope
for the development of fairer, more balanced, and effective evaluation systems
that will foster the growth of high-quality and impactful R&D in Ukraine.
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Evaluating research:
methodology
and organization

2.1. AN INTRODUCTION
TO THE THEORY AND PRACTICE
OF EVALUATING SCIENTIFIC RESULTS

B.A. Malitsky

The central idea of the article is that the evaluation of a sci-
entific result should be based on determining the specific
contribution of this result to the global R&D and the creation
of scientific innovations, rather than on manipulating quanti-
tative indicators of a researcher’s publication activity. Our
studies demonstrate that scientific information databases widely
used in research evaluation method should only be applied as
a supplement to expert and team evaluation, as well as in
scientometric analyses of specific R&D dimensions. There is
substantial theoretical evidence from analysts of domestic and
international R&D systems supporting this approach to eva-
luation, confirming that the phenomenon of scientific know-
ledge and scientific innovation as a complex result of research
activities is a more fundamental phenomenon than it has been
perceived in recent decades, particularly in management prac-
tices. The evaluation of a scientific result by counting of pub-
lications and citations is insufficient to fully reveal their sci-
entific, technological, and socioeconomic value, leading to
numerous problems within and outside the R&D sector.

1. When discussing research evaluation, it is necessary to
draw attention to key trends in the R&D sector at global and
national level, affecting in one way or another the quantity
and quality of scientific results.

The R&D sector is becoming increasingly large-scale,
complex, and costly.

 The number of researchers worldwide has reached near-
ly 8 million and continues to grow globally and in most count-
ries, but there is a group of countries where it is declining.
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Unfortunately, Ukraine is among them, with the number of researchers having
decreased almost sevenfold since independence [1]. However, the producers of
new scientific results have been increasing at a rate higher that the leading sci-
entific journals, a trend slowing the publication activity and diminishing the
credibility of expert evaluations of publications.

« Global and national R&D expenditure shows a upward trend, being 1.9%
of GDP in the average and reaching 4% or more in some countries. Our re-
search indicates that this trend, apart from reflecting a general increase in R&D
expenditure, gives evidence of the rising cost of obtaining the scientific know-
ledge resulting from the research effort. In other words, conducting “disruptive”
research and creating “disruptive” innovations is becoming an increasingly ex-
pensive process [2].

Unfortunately, Ukraine exhibits an opposite trend in R&D funding. The
R&D intensity of GDP decreased from 2.5% in 1990 to 0.38% in recent years.
Budgetary expenditures on R&D amount to only 0.18% of GDP, despite the
legislative norm of 1.7% of GDP [3]. Asimilar trend is observed in the funding
of the National Academy of Sciences (NAS) of Ukraine, which has been con-
sistently decreasing, amounting to only 0.09% of GDP in 2023, even though
the NAS of Ukraine institutions perform more than two-thirds of the total do-
mestic R&D [4]. The scope of R&D funding in Ukraine makes it impossible to
conduct high-cost, disruptive R&D without external assistance. This was con-
vincingly demonstrated by the President of the NAS of Ukraine, Anatoly Za-
gorodny, in his report at the latest session of the General Assembly of the NAS
of Ukraine, showing that the most disruptive results of the Ukrainian natural
science research in recent times could be achieved through collaboration with
researchers from foreign scientific centers [5].

» From a substantive perspective, scientific results are increasingly charac-
terized by a complex dual nature: each result contains “pure new knowledge”
and “seed of scientific innovation.” The ratio between these two components of
a scientific result depends on the level of fundamentality (theoretical nature) of
the research. The share of “pure knowledge” is more significant in basic (theo-
retical) research. In applied research, and especially in development, “scientific
innovation” holds dominant importance. However, the convergence of different
forms of research intensifies with the growing scale and complexity of research,
which in one way or another affects the structure of scientific results [2].

2. Given the specifics of scientific results influenced by the factors men-
tioned above, there arises a need to make appropriate adjustments to the re-
search evaluation methodology and practice, both in science & technology and
socioeconomic terms.

As far as Ukraine is concerned, unlike recent global trends, the domestic
practice of evaluating the performance of a researcher or a research team has
long been dominated by quantitative scientometric indicators overlooking the
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specific content of a scientific result as “pure knowledge” and “scientific inno-
vation.” This has led to serious problems within and outside the R&S sector.

The notion that a scientific result — defined in regulatory acts as “new
knowledge” — can be presented through quantitative information indicators
(number of articles, monographs, Hirsch index, etc.) emerged and gained promi-
nence during the era of the triumph of Garfield’s scientific information data-
base. Today, several similar systems exist. Scientometric indicators can also be
tracked on the Google Scholar platform [2].

3. It should be noted that the common method of evaluating a researcher’s
productivity based on scientometric indicators indeed holds significant poten-
tial for studying various dimensions R&D [2]. Thus, researchers at Dobrov
Institute for Scientific and Technological Potential and Science History Studies
of the NAS of Ukraine used the Web of Science system to conduct studies
aimed at:

« identifying scientific leaders in a specific field of science by analyzing cita-
tion networks and determining their center;

« determining the scientific specialization of countries and regions, and sub-
stantiating opportunities for their collaboration through the creation of targeted
joint projects and programs;

« forecasting priority areas of science at country level by analyzing trends
in the publication activity in a specific field of science.

The number of studies based on scientometric indicators has significantly
increased in recent years. There has also been a noticeable expansion in the
range of applications of indicators from scientific databases. For instance, a
study by American researchers, using Web of Science data, identified the rates
of growth or decline in the “disruptive” nature of research over a long time
(from the 1950s to the present), which has become a new direction in the ana-
lysis of science development [2].

4. Given the above said, it can be argued that existing systems of scientific
information databases can provide excellent opportunities for studying various
aspects of science development. However, the mechanical use of these oppor-
tunities to determine the scientific “weight” of a researcher or a research team
based on the number of publications and citations — without considering the
specificity of the new scientific knowledge obtained through research — has
numerous negative consequences. This method of evaluating scientific results
is particularly problematic in the practice of public R&D management.

This evaluation method has become widespread due to the simplicity of
obtaining input data on researchers’ activities, which does not require a deep
understanding of the essence of the scientific result as new knowledge in cogni-
tive, historical, socioeconomic, and security contexts. For example, in the me-
thodologies of the Ministry of Education and Science (MES) of Ukraine, used for
the official evaluation of research institutions and ranking of researchers, the
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most important criterion is the number of publications in journals indexed in
well-known scientific databases, despite the lack of sound evidence that each
publication in journals with impact factor is indeed of higher quality than those
in other scientific outlets.

5. It should be noted that modern Ukraine inherited the preference of a quantita-
tive approach to research evaluation from the late Soviet Union: when the Soviet
Union was in a severe socioeconomic stagnation in the 1980s, with the financial
support for R&D decreased, there were numerous attempts of bureaucratic evalua-
tion of researchers’ work using many indicators, which, as is well known, yielded
no positive results. The Soviet Union collapsed, the Soviet science system disin-
tegrated, and the quantitative evaluation system failed to prevent its collapse.

It appears that the modern Ukrainian methodology for evaluation of scien-
tific results is based on the British Resources for the Future (RFF) system. How-
ever, British researchers have a bad look at it. Over 85% of respondents in a
special survey believe that this evaluation methodology has led to the increased
imitation of useful activities, the exaggerated impact of research efforts and
their declined novelty. The final conclusion is that the losses of time and re-
sources for evaluation procedures outweigh their benefits [6].

Particular attention should be drawn to critical views of the existing Euro-
pean systems of scientometric evaluation of researchers’ performance, as ex-
pressed by Peter Higgs, a Nobel laureate who discovered a new fundamental
particle of matter named the Higgs boson. As is well known, Nobel Prizes,
being a globally recognized scheme for evaluating scientific results, are award-
ed for a new scientific knowledge and disruptive scientific innovations rather
than quantitative scientometric indicators. In one of his interviews, P. Higgs
observed that under current evaluation terms he would be deemed insufficient-
ly productive for the academic system of today with his ten articles published
after the discovery of the boson. Hence, by his own example he demonstrated
how vulnerable and biased a system of evaluation based on the quantitative met-
rics of articles could be, without considering the specific scientific contribution
of a researcher to the development of global science [7].

6. Going back to the analysis of the Ukrainian system for evaluation of sci-
entific results, I believe it is necessary to highlight the problems caused by the
dominance of the quantitative approach. The key one are as follows:

« Prioritizing the publications in foreign journals without providing neces-
sary support and creating attractive conditions for Ukrainian scientific journals,
apart from declining the scientific level of the latter, worsens the international
image of the domestic R&D sector and diminishes the national social capital.
Normatively, our journals are a priori considered second-rate, even though
many of them are of a high scientific level.

« Prioritizing the publications by Ukrainian researchers in foreign journals
creates a serious problem of preserving domestic intellectual property. The spe-
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cific content, scientific, technological, and socioeconomic value of such publi-
cations are often lost to Ukraine. Given the lack of attractive terms for register-
ing inventions and patents within Ukraine, the practice of patenting by our re-
searchers abroad has become widespread, especially when an invention is a
joint result with a foreign co-researcher.

« Various forms of incorrect and dishonest publication of scientific results
have become widespread. In Ukraine, as well as globally, there are many “sci-
entific factories” that, for significant fees, ensure publications for willing authors
in journals with an impact factor. Essentially, money replaces objective peer re-
view. In our country, this method of publication is used not only by early-career
researchers but also by graduate students and even undergraduates. This is not
surprising, as universities require publications in Scopus-indexed journals to
prove scientific value, even when the opportunity to participate in serious re-
search is absent in many universities. Many university lecturers, to confirm their
research and pedagogical status, are forced to initiate and register financially
“void” topics with the Ukrainian Institute for Science, Technology and Eco-
nomic Information. The number of such topics is enormous (over 4,500), which
is not only striking but also indicative of the declining research culture, as these
studies are essentially conducted at an amateur level. This can explain the prev-
alence of scientific plagiarism. It is known that even researchers who are par-
liamentarians, university rectors or ministers engage in such practices.

« Attention should be drawn to the problem of averaged assessment of re-
searchers’ publication activity, which is currently used in all methodologies and
even in the practical activities of research teams. The publication activity de-
finitively changes with the researcher’s age and experience. This fact has long
been proven and substantiated in the so-called principle of phase dynamics of
the research activities, demonstrating a complex bimodal age-related dynamic
of the publication activity and other related features. Details of this conclusion
can be found in [8].

« The current practice of a quantitative approach to the research evaluation
does not encourage researchers to give a clear and intelligible formulation of
their scientific results. These results are often presented in an incorrect form,
without providing evidence of scientific novelty in terms of alignment with the
forefront of the global science, which makes it impossible to see the result’s
scientific impact and innovative capacity. Frequently, the mere fact of conduct-
ing research is presented as a scientific result [2].

The below given data revealing the problems in the domestic research envi-
ronment caused by a purely quantitative approach to the evaluation of scien-
tific results and neglect of their scientific and social value expose not less acute
sociopolitical issues:

« The scientific achievements of Ukrainian researchers are barely discussed
in the Ukrainian society, public authorities or the Verkhovna Rada of Ukraine.
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Even when scientific prizes are awarded, their widespread public promotion is
not ensured.

» Unfortunately, as our special studies show, scientific achievements remain
unknown in the student community, which prevents from fostering of a modern
scientific consciousness in future professionals. This fact was brought to the
attention of the MES of Ukraine through a special memorandum, with no re-
sponse received.

« As public officials, politicians, businesspeople, and entrepreneurs have poor
awareness of the scientific achievements and innovations that the domestic R&D
can produce, they are concerned with neither its capacity to have a real impact
on the nation’s development nor with its needs. It is a reason why the domestic
R&D has been sidelined from the national funding and innovation priorities.

» The neglect of R&D and innovation by public authorities is also evident
in the substantive dynamics of the regulatory and legislative framework. The
core Law of Ukraine “Public Policy in Science and Science and Technology
Activities” has long been transformed into a bureaucratized regulatory act, ef-
fectively devoid of specific provisions on the government’s responsibility for
the development of science. In its latest version, only two such provisions re-
main: R&D intensity of GDP at 1.7% and the average salary of researchers as
twice the average salary in industry. However, both legal commitments remain
unfulfilled for the R&D sector. Moreover, as researchers have found, there is a
persistent downward trend in R&D intensity of the general Ukrainian legisla-
tion, giving evidence of its de-intellectualization [9].

Unfortunately, this reflects a decline not only in the domestic R&D capac-
ity, as discussed earlier, but also in the level of education, determining the sci-
ence-based worldview in a broader community, especially among the youth. The
so-called esotericism is spreading in the media space, with various pseudo-fore-
casters and futurists painting fabricated prospects for Ukraine, whereas evidence-
based forecasts by experts regarding its economic, social and especially demo-
graphic future often appear bleak and hopeless amid the lack of proposals on
improvement. In the meantime, people are intrusively offered miraculous methods
and remedies for instant recovery from any illness, to which there is no ade-
quate response from official medical science. In the conditions like this, given
the lack of credible and evidence-based knowledge, it becomes harder for
people to respond to reality from rational positions.

7. Addressing these problems requires transition to a substantive and quali-
tative evaluation of scientific results. Ukraine should have a national register of
scientific achievements, rather than just an idea of the number of publications
by Ukrainian researchers in prestigious foreign journals. All scientific achievements,
including those intended for publication abroad, should be subject to collective
discussions within research teams. Such a practice exists in many countries
concerned with preservation of the intellectual property created domestically.
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The national register should serve as a database for continuously informing
society, authorities, businesses, and the entire scientific community, enabling
constructive responses to ensure the real utilization of scientific results. This
method of publicizing researchers’ results has an image-building capacity for
both the researcher and the country, no less significant than the publication and
citation of an article in foreign journals.

8. Furthermore, it should be emphasized that the issue of evaluating scien-
tific results is a constant key research topic for the Dobrov School of Sciento-
metrics, with many large-scale projects performed by our staff. The most sig-
nificant among them is an international project on studying the effectiveness of
small thematic groups, conducted under the auspices of UNESCO with the par-
ticipation of 18 countries from different continents. G.M. Dobrov used its re-
sults to develop the most comprehensive scientific concept of the genesis of
R&D effectiveness, demonstrating the systemic correlation between the scien-
tific result, the productivity (input-output ratio), effectiveness, and the impact
of an innovation based on the acquired new knowledge on specific areas of
social life (Fig. 1).

G.M. Dobrov demonstrated that the results help (i) save the socially neces-
sary time in the production sector (economic effect); (ii) increase the attractive-
ness of certain types of labor (social effect); (iii) harmonize relationships with
the environment (ecological effect); and (iv) enhance the science and techno-
logy capacity to address specific classes of problems (science & technology and
security effect). When measured at the point of implementation and related to
the costs of the corresponding R&D, they characterize the return on R&D.

An inherent property of the interaction process between science, techno-
logy, and production is the ability of already made scientific discoveries, inven-
tions, and innovations to generate (or contribute to the emergence of) subse-
quent generations of innovations, thus increasing the final effects of a scientific
result. This chain-like, “avalanche” nature of science & technology develop-
ment predetermines the dynamics of all the substantive phenomena and organi-
zational forms of the R&D process as a whole and its results. These dynamics
is linked to the evolution of perceptions on the research activity effectiveness.
Its century-long criterion is the achievement of scientific success recognized by
peers and students. Today, the interaction between science, technology, and
production has entered a phase where the ultimate success of science & tech-
nology activities is primarily determined by the teamwork of communities that
are generators of science & technology progress [10].

The issue of scientific results evaluation has also been studied with our par-
ticipation in EU projects, as well as in joint projects with Germany, China, and
other countries. The evaluation-related research conducted by the staff of Do-
brov Institute for Scientific and Technological Potential and Science History
Studies of the NAS of Ukraine covers important issues, with significant atten-

206



2.1. An introduction to the theory and practice of evaluating scientific results

National income

R&D » d > Inpo—
vations
b c

Genesis of R&D effectiveness: a — effectiveness; b — productivity; ¢ — return; d —
transfer of results (implementation); e — impact; E' — secondary effects; H' — secondary
innovations

tion devoted to the evaluation of scientific results for national security and de-
fense purposes [11].

Currently, Dobrov Institute for Scientific and Technological Potential and
Science History Studies of the NAS of Ukraine is working on the topic “Evalu-
ating Scientific Knowledge: Cognitive, Historical, and Socioeconomic Dimen-
sions.” The issue is being explored from scientometric, historical, philosophical,
and socio-psychological perspective. It is the first time in scientometric studies
that it is being examined from another perspective: a quantum approach. The
first article devoted to this approach was published in the international journal
“Science and Science of Science” [12]. This approach has revealed a certain
analogy between the content of new scientific knowledge and quantum pro-
cesses, laying grounds for interpreting the phenomenon of scientific knowledge
as a more fundamental phenomenon, particularly in terms of its generation,
dissemination, utilization, and evaluation. In proposing the new quantum ap-
proach, the author is fully aware that because the quantum theory is a highly
complex science, its application to the phenomenon of scientific knowledge may
be deemed inappropriate. However, there are numerous facts indicating that the
phenomenon of scientific knowledge is indeed a more fundamental phenome-
non than usually believed.

The properties, the process of obtaining, and the applications of new scien-
tific knowledge are far more complex than the products of labor in other human
activities. The interaction between pieces of knowledge in the cognitive acti-
vity of a researcher is the sole source of new knowledge generation, from which
scientific ideas are formed as elementary quanta of knowledge, scientific theo-
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ries, research areas and fields, and other scientific structures. As in physical quan-
tum processes, the oversaturation of knowledge in a specific scientific field over
time leads to the formation of a new scientific discipline. These processes can
occur solely under the influence of internal scientific factors determined by the
properties of science as a type of activity and are shaped by the ethos of sci-
ence — a set of values and norms considered mandatory for researchers.

It follows that the quantum approach to defining the essence of new know-
ledge as a scientific result requires that the science management system, the na-
tional one in particular, account for the research process specifics and support the
implementation of the principles of scientific ethos without interfering in the pro-
cess of acquiring new scientific knowledge. This requirement cannot be met with-
out a fundamental revision of the current legislative and regulatory acts in Ukraine
determining the nature of the influence of management bodies on this process.

Unfortunately, many regulatory documents have been “printed” in this area,
which content and purpose fail to consider specificities of science and its func-
tioning in the scientific and social environment. The most striking example is
the repeated revision of the main science-related law, which has been trans-
formed from a law on public policy for R&D into a law regulating crude bu-
reaucratic interferences in the internal scientific life, devoid of any government
responsibility for the development of R&D.

Equally detrimental to the scientific ethos are the regulatory documents on
training and evaluation of research personnel. They have no hint that a disserta-
tion is, above all, the result of a research effort rather than a compilation of es-
tablished knowledge, and its evaluation should not rely on educational criteria,
as is currently stipulated. Specifically, these documents set requirements for
mandatory publication of articles by dissertation candidates in prestigious jour-
nals, allow for the avoidance of responsibility for plagiarism in dissertations
through voluntary renunciation of a scientific degree or academic title, i.e. a
step humiliating a true scientist, and include many other rules that are inconsis-
tent with the principles of scientific ethos and hinder the development of sci-
ence on the democratic foundations of academic freedom.

Another conclusion is based on the consideration of the dual structure of scien-
tific knowledge as the result of research effort, which bears similarity to the dualism
of a physical particle like an electron. Scientific knowledge, as demonstrated earlier,
combines two qualities: “pure knowledge” exhibiting wave-like properties, and the
seed of scientific innovation being a material particle. This property helps induce a
final innovation through the interaction of “pure” knowledge with the products of
other activities (science & technology, design, engineering). Such interaction is trig-
gered by the “field” of practical demand for scientific innovations. The formation of
this demand is a mission of the public innovation policy that should have effective
schemes stimulating the demand across the human life activities, including public
governance, economy, sociocultural sphere, education, and national security.
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Finally, it has long been proven that the status and performance of R&D is
determined by the science policy. Unfortunately, this policy in Ukraine has
never been science-centric. Following the effective repeal of the Law of Ukraine
“The Foundations of Public Policy on Science and Science & Technology Ac-
tivities,” as mentioned earlier, its content has come to be dominated by schemes
of bureaucratic interferences in internal scientific affairs, almost entirely ignor-
ing government responsibilities for the development of the domestic R&D.
Therefore, a central conclusion, based in part on the principles of the quantum
approach to acquiring new scientific knowledge, is that reforms in R&D, con-
stantly initiated by certain politicians and officials, will be impossible without
proclaiming the general principles of a science-centric policy, establishing the
necessary scopes, sources, and methods of R&D funding for the effective R&D
performance, rehabilitating R&D personnel, introducing an informed system
for evaluation of scientific results, actively promoting these results in society,
accelerating the integration of the domestic research system into the global re-
search space, and creating attractive conditions for the realization of the prin-
ciples of scientific ethos.

The author believes that the conducted research can complement the exist-
ing array of valid scientometric proposals on organization of the domestic R&D
sector. It demonstrates that the quantum approach is a tool really capable to
explain several important properties of new scientific knowledge, refine the
science management principles, and enhance the status of science in the soci-
etal life. This may stimulate further explorations by scientometrics and science
policy researchers in this direction.

9. It should be added that, apart from scientific articles or monographs, re-
sults of our research lay the basis for numerous analytical reports and recom-
mendations prepared by us, e.g. for government bodies, most of which, unfor-
tunately, remain unnoticed by public officials. | believe it so happens because
many of them misunderstand the issue of integrating domestic R&D into the
European framework. Their attempts are confined to superficial adaptations of
European practices without considering its essence and domestic experiences.
It is, therefore, evident that we need to deeper integrate our achievements into
the national science administration system. | also consider it appropriate to launch
professional training in scientometrics and innovation studies in Ukraine, draw-
ing on the foreign experience. The Presidium of the NAS of Ukraine has al-
ready taken the first step in this direction by approving “Scientometrics” disci-
pline in the Nomenclature of Priority Research Areas. Perhaps, with the emer-
gence of a broader pool of R&D management experts, Ukraine will be able to
reform and manage the domestic science system in a way to fulfill a well-
known admonition of the great Kobzar, Taras Shevchenko: “Learn from others,
but do not forsake your own.”

209



CHAPTER 2. Evaluating research: methodology and organization

REFERENCES

1.

Popovych, O.S, & Kostrytsia, O.P (2020). Aggravation of negative tendencies in the
dynamics of R&D personnel in the NAS of Ukraine. Science and Science of Science,
1 (107), 22—33. https://doi.org/10.15407/s0fs2020.01.022 [in Ukrainian].

Malitsky, B.A. (2023). Problems of comprehensive assessment of scientific results.
Visn. Nac. Acad. Nauk Ukr., 9, 24—36. https://doi.org/10.15407/visn2023.09.024 [in
Ukrainian].

Malitsky, B.A. (2023). The science-centric state policy: a hecessary tool for improving
living conditions in Ukraine. Science and Science of Science, 1 (119), 18—35. https://
doi.org/10.15407/s0fs2023.01.018 [in Ukrainian].

Mishchuk, O.M., & Ovcharova, L.P. (2024). Research and development financing in
the National Academy of Sciences of Ukraine: a statistical assessment. Science and
Science of Science, 3 (125), 3—23. https://doi.org/10.15407/s0fs2024.03.003 [in Uk-
rainian].

(2024). Principle results of the activities of the National Academy of Sciences of Ukrai-
ne in 2023 and objectives for the next period (report of President of the NAS of Ukrai-
ne, academician Anatoliy Zahorodnyi at the session of General Meeting of the NAS
of Ukraine, April 4, 2024). Science and Science of Science, 2 (124), 3—13 [in Ukrainian].

. Catriona, M., d’Angelo, C., Culora, A., Gloinson, E.R., Stevenson, C., Weinstein, N., &

etal. (2021). Understanding perceptions of the Research Excellence Framework among
UK researchers: The Real-Time REF Review. Santa Monica, CA: RAND Corporation.
URL: https://www.rand.org/pubs/research_reports/RRA1278-1.html (last accessed:
13.11.2024).

Higgs, P.I. wouldn’t be productive enough for today’s academic system. The Guard-
ian. URL.: https://www.theguardian.com/science/2013/dec/06/peter-higgs-boson-ac-
ademic-system (last accessed: 15.11.2024).

Dobrov, G.M., Tonkal, V.E., Saveliev, A.A., Malitsky, B.A., & et al. (1987). The sci-
ence and technology potential: structure, dynamics, effectiveness. Kyiv: Nauk. dum-
ka [in Russian].

Mekh, O., Boublyk, S., Somova, O., & Meh, N. (2023). Studying the science centric-
ity of the government legislative acts in 2014—2022. Science and Innovation, 19 (4)
6—29. https://doi.org/10.15407/scine19.04.016 [in Ukrainian].

10.Zhukov, V.A. (2024). Global Firepower Index: the fallacy and inappropriateness of

using a global military power rating. Science, Technologies, Innovations, 4, 82—88.
http://doi.org/10.35668/2520-6524-2024-4-09 [in Ukrainian].

11. Mekh, O.A. (2014). The R&D capacity of the national security system in Ukraine: an

analysis of the normative and legal framework. Science and Science of Science, 3,
3—14 [in Ukrainian].

12. Malitsky, B.A. (2024). The quantum feature of scientific knowledge: the heuristic per-

spective. Science and Science of Science, 1 (123), 3—20. https://doi.org/10.15407/
50fs2024.01.003 [in Ukrainian].



2.2. INTERNATIONAL RANKINGS
OF THE INNOVATION ACTIVITY:
RISKS OF METHODOLOGICAL BIAS
IN EVALUATION

O.V. Vasylieva

The research topic is important because of the need for a deeper
understanding the innovation specifics in Ukraine under
the martial law and during the post-war recovery. Apart from
physical destruction of infrastructure and human resources, the
war in Ukraine hit the innovation sector, particularly the per-
formance of technological research, the development of tech-
nological startups, entrepreneurship, and the overall innova-
tion activity. These factors require thorough investigation, to
build up the schemes supporting innovation and technologi-
cal recovery in the post-war period.

Importance lies in the need to create and implement in-
novation models capable of adapting to changing conditions
and contributing to the restoration of material as well as in-
tellectual infrastructure of Ukraine. Meanwhile, the scientific
community needs new methods for the innovation perfor-
mance evaluation in the Ukrainian environment, particularly
in the context of international rankings, which do not always
adequately reflect the situation in countries going through
crisis or post-war recovery.

The problem statement is that traditional methods for the
innovation activity evaluation, particularly those using interna-
tional indices, are not always able to accurately reflect the actual
innovation performance, especially amidst the war or post-war
recovery. This raises doubts about their utility for making ef-
fective managerial decisions on R&D and innovation policy. It
is crucial to develop adapted methodologies for the innovation
performance evaluation, better aligned with the realities of
post-war recovery, considering limitations in statistical data
and the unstable socio-economic environment.

The novelty of the research topic lies in the analysis of
international ranking systems used in the innovation perfor-
mance evaluation at country level, particularly those recom-
mended by the Ministry of Economy of Ukraine. The study
emphasizes the risks for R&D and innovation policy setting
due to the use of these indices, as they may distort the true
picture of the innovative activity in countries.
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Ukrainian scholars examine international standards for evaluation of R&D
and innovation from a perspective of recent methodological changes, with empha-
sis on R&D and innovation performance indicators reflecting the overall efficiency
of the national innovation system [1, 2]. Foreign researchers, analyzing interna-
tional ranking systems for innovation activity assessment at country level, aim
to reveal patterns and ranking-related problems [3, 4]. However, this problem
requires further unbiased analysis with reference to the Ukrainian realities.

The research novelty lies in a comprehensive analysis of international rank-
ings of the innovation activity performance at country level, with emphasis on
the risks of methodological bias in their evaluation. The distinction from previ-
ous studies is that the author conducted a detailed examination of the ranking sys-
tems recommended by the Ministry of Economy of Ukraine, identifying their
bias and incompleteness. The author’s contribution consists in a critical review
of existing methodologies for the innovation activity performance, enabling to
reveal essential problems and shortcomings in the assessments provided by in-
ternational organizations. This can serve as a framework for further improve-
ments in the methodology based on theoretical and practical research aimed at
enhancing the accuracy of assessment.

Comparative analysis was applied to identify weaknesses and gaps in exist-
ing methodologies of international rankings; critical analysis was used to as-
sess the bias of methodologies for innovation activity measurement; the case
study method was employed to analyze specific examples of countries with
different positions in international innovation activity rankings. The research
was made with reference to official reports of the Global Innovation Index,
Subregional Innovation Policy Review, and Global Startup Ecosystem Index;
publications by international organizations that issue these documents; scien-
tific works by domestic and foreign scholars; official documents of the Minis-
try of Economy of Ukraine.

Since the onset of Russia’s full-scale invasion of Ukraine, the scientific com-
munity has faced numerous challenges that have significantly complicated re-
search devoted to science & technology and innovation performance. An essen-
tial obstacle has been physical destruction or damage of research infrastruc-
ture — universities, laboratories, and research centers — leading to the loss of
the material and technical facilities necessary for full-fledged research activities.

A significant adverse factor for the research process has been the mass mi-
gration of skilled personnel, both abroad and within Ukraine, due to the need
for evacuation from active combat zones. This has resulted in the disruption of
established research teams, disorganization of scientific schools, and the sus-
pension of numerous promising research projects.

Additionally, there has been a substantial reduction in the public funding
for R&D due to a shift in budget policy priorities, with funds being redirected
to security, defense, and humanitarian support for the population. This has
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made it impossible or significantly more difficult to obtain grants, hold compe-
titions for research funding or renovate research equipment.

The impact of the war on Ukraine’s international scientific cooperation de-
serves special attention. Despite the increased support from Western partners,
domestic researchers faced the loss of established partnerships, particularly
with research institutions in countries no longer deemed safe for collaboration.
Limited access to international databases, research networks, and analytical
tools has further complicated the conduct of high-quality research.

Another significant obstacle has been the lack of complete, reliable, and
timely statistical information necessary for a qualitative analysis of the R&D
performance. The official statistical system faced limitations in collecting and
updating data, particularly in regions with active hostilities and temporarily oc-
cupied territories. This disrupted the monitoring of innovation activities, mak-
ing impossible a comparative analysis over time and evidence-based strategic
decision-making.

A telling fact is that the State Statistics Service of Ukraine published the lat-
est statistical information in the “Science, Technology, and Innovations” section
on October 23, 2024, covering data for 2021—2023". According to the footnote,
the data was compiled based on reports submitted by enterprises, suggesting
incomplete and potentially selective information. This situation makes it im-
possible to have a comprehensive view of the innovation performance in
Ukraine, compare long-term dynamics or formulate informed conclusions for
strategic planning. It significantly complicates empirical verifications of hypo-
theses, building up projection models or evaluations of institutional science &
technology policies. Hence, the lack of current and representative statistical
data is a key factor limiting researchers’” analytical capabilities and reducing the
quality of evidence-based decisions on innovation management.

Against this backdrop, international rankings where Ukraine is involved as
an object of comparative assessments of the innovation capacity, the institu-
tional capacity, and the innovation policy efficiency, gain particular importance.
Comprehensive characteristics are provided by indicative tools: Global Innova-
tion Index, Bloomberg Innovation Index, Composite Innovation Index, Global
Talent Competitiveness Index, World Competitiveness Ranking, and Transitions
Performance Index. Each is based on different methodologies, incorporating
both quantitative indicators (R&D expenditures, number of patents, startups,
publications, etc.) and qualitative assessments (institutional stability, availabili-
ty of human capital, budget support for innovation, etc.).

It is logical to expect that the source of systematized information about the
national innovation system would be official government portals, particularly

! State Statistics Service of Ukraine. URL: https://www.ukrstat.gov.ua (last accessed:
27.10.2024) [in Ukrainian].
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Fig. 1. International Ranking Systems for Countries’ Innovation Development

Source: Information Materials on the Innovation Performance. Ministry of Economy of
Ukraine. URL: https://me.gov.ua/documents/detail?lang=uk-ua&id=69b9a9bf-5tbc-4035-
8c0f-ac26b853c0eb&title=informatsiinimaterialischodostanuinnovatsiinoidiialnosti
(last accessed: 27.10.2024) [in Ukrainian].

the website of the Ministry of Economy of Ukraine. However, a review of published
materials shows that information on the innovation activity is dominated by data
from international rankings and reviews. For example, only selective results of the
Global Innovation Index, Subregional Innovation Policy Review, and Global Startup
Ecosystem Index are presented (Fig. 1) . However, there is no detailed analytics on
internal processes, national innovation policy priorities and barriers to innovation,
which once again underscores the shortage of structured national data.

Hence, the martial law caused an asymmetry between international assess-
ments of Ukraine in global rankings and the actual situation in R&D and in-
novation, which has no adequate statistical and analytical confirmation from
national institutions. This limits opportunities for either internal strategic plan-
ning or transparent communications with international partners and investors
in the Ukrainian innovation.

The most influential and widely recognized international ranking is the Glo-
bal Innovation Index (GII), which methodology is based on a comprehensive
approach to evaluation of the innovation capacity of countries. GII is used as an
analytical tool by international organizations, governments, and researchers. A
country’s overall score is calculated as the simple average of two sub-indices:
Innovation Input Sub-Index and Innovation Output Sub-Index. The former

? Information Materials on the Innovation Performance. Ministry of Economy of Uk-
raine. URL: https://me.gov.ua/documents/detail?lang=uk-ua&id=69b9a9bf-5fbc- 4035-
8c0f-ac26b853c0eb&title=informatsiinimaterialischodostanuinnovatsiinoidiialnosti
(last accessed: 27.10.2024) [in Ukrainian].
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Table 1. The position of Ukraine in 2024 Global Innovation Index Ranking

Popu- GDP, GDP
Country GII | Output| Input | 10 0e Region | latiom, PPP$, | per capita,
rank | rank | rank

mln bn PPP$

Russian 59 56 76 Upper | EUR 145.8 | 5,056.5 | 35,310
Federation middle

Ukraine 60 54 78 Lower | EUR 37.7 474.8 14,304
middle

Colombia 61 62 65 | Upper | LCN 52.3 1,016.1 | 19,482
middle

Source: Global Innovation Index 2024. URL: https://www.wipo.int/web-publications/global-
innovation-index-2024/en/ (last accessed: 28.10.2024).

consists of five elements: institutional environment, human capital and research,
infrastructure, market sophistication, and business sophistication. The second
comprises two elements: knowledge and technology outputs, and creative out-
puts. Each of the seven elements includes several sub-indicators reflecting spe-
cific aspects of the innovation system, quantitative and qualitative. In 2024, GII
was estimated using 78 indicators covering a wide range of areas, from scien-
tific publications, R&D expenditures, patent registrations and startup creation
to high-tech product imports, online content activity, and government policies
on innovation”.

Despite the methodological complexity and widespread international recog-
nition, GII features several objective shortcomings raising doubts about its full
relevance for the innovation performance assessment in individual countries, par-
ticularly those hit by crisis or instability.

According to 2024 GII report, Ukraine ranked 60th out of 133 countries, po-
sitioned between Russia (59th) and Colombia (61st) with minimal differences
in overall scores: 0.2 points below Russia and 0.3 points above Colombia. For-
mally, this position suggests a relative stability of Ukraine in the global innova-
tion environment. However, a deeper analysis raises questions about the ade-
quacy of such a comparison (Table 1).

For example, the countries “neighboring” Ukraine in GII ranking exhibit sig-
nificantly different baseline socio-economic parameters, which undoubtedly af-
fect their overall innovation potential:

e GDP (PPP) per capita in 2024: $14,304 in Ukraine, $19,482 in Colombia,
$35,310 in Russia.

* Global Innovation Index 2024. URL: https://www.wipo.int/web-publications/global-
innovation-index-2024/en/ (last accessed: 28.10.2024).
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» The population size, also included in the GII methodology, was reported
for Ukraine as 37.7 million people. However, this estimate raises significant
doubts given the full-scale war, mass migration, internal displacement, popula-
tion losses, and the absence of an updated general census in recent years. Hence,
the actual demographic base for calculations remains unverified and potentially
unreliable.

Also, it seems questionable that Ukraine, as a lower-middle-income coun-
try, is ranked between upper-middle-income countries. In other words, belong-
ing to a specific group based on the economic innovativeness has no clear im-
pact on the overall GII ranking. A separate review of sub-indices (Table 2) [7]
shows that Colombia, ranking below Ukraine, has no orange markers, meaning
that it does not have the worst position in any of the sub-indices, unlike Ukraine
or Russia. The strongest sub-index for Ukraine is “Knowledge and technology
outputs.”

The examples (Fig. 2) illustrate the main methodological vulnerability of the
GII ranking: it is built on data submitted to international institutions by govern-
ments or foreign analytical organizations, often without proper verification at
the national level. In wartime conditions, when the official statistics system ope-
rates intermittently and some critical indicators are assessed using indirect
sources or model forecasts, this evaluation method can create a distorted or
overly optimistic picture.

An approach like this, if used for Ukraine, may lead to underestimations or
overestimations of certain innovation dimensions, making it impossible to cor-
rectly use GII as the sole or primary tool for the national innovation policy set-
ting. It also raises doubts about the appropriateness of comparing Ukraine with
countries where statistical reporting is stable, complete, and unaffected by po-
litical or military pressures.

Table 2. The position of Ukraine in individual sub-indices
of Global Innovation Index Ranking (2024)

Human Infra- | Market Bussi- Know-
C Overall |Institu-| capital .| ness so- | ledge and | Creative
ountry . struc- | sophis- -
GII tions | and re- e phisti- | technolo- | outputs
ture | tication .
search cation |gy outputs
Russian 59 126 39 76 57 53 52 53
Federation
Ukraine 60 107 54 82 85 45 34 68
Colombia 61 80 87 64 70 42 61 66

Source: Global Innovation Index 2024. URL: https://www.wipo.int/web-publications/global-
innovation-index-2024/en/ (last accessed: 28.10.2024).
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From this perspective, the issues of reliability and completeness of the na-
tional reporting submitted to international institutions becomes particularly
relevant. As noted earlier, existing gaps in the national statistics may reduce the
accuracy of Ukraine’s positioning in global rankings, affecting both the invest-
ment attractiveness and the international scientific cooperation.

GII designers claim that GII, covering a large number of indicators, offers an
important tool for assessment of national innovation capacities, yet they do not
account for its significant shortcomings:

» data bias: some indicators rely on surveys and expert assessments, which
may suggest biased results;

e indicator heterogeneity: GII includes diverse categories and indicators that
may carry different weights in different countries, complicating comparisons;

e limited coverage: certain dimensions of innovation activities, e.g. social
innovations or environmental factors, may be underrepresented;

e economic pressures: results can be distorted by economic crises or other
external factors that do not always reflect the actual innovation capacities;

» data dependency: the quality and availability of statistical data is country-
specific, affecting the GII accuracy;

» tendency to averaging: the actual innovation capacity of countries with very
high or low indicators may not be adequately estimated due to data smoothing.

These shortcomings demonstrate that GII should be used as one of many tools
for innovation performance assessment, rather than the sole source of truth.

Another source for international evaluation of the innovation performance
in Ukraine, recommended by the Ministry of Economy of Ukraine*, is Sub-
regional Innovation Policy Outlook (IPO), conducted by the United Nations Eco-
nomic Commission for Europe since 2020 in six Eastern European and Cauca-
sus countries: Armenia, Azerbaijan, Belarus, Georgia, Moldova, and Ukraine”®.
The IPO project in this region is designed as a contribution to the achievement
of Sustainable Development Goals by improving institutions, mechanisms, and
processes responsible for the innovation policy, and by creating an analytical
framework for international comparisons.

The evaluation is based on 50 indicators grouped into three elements: in-
novation governance, policy instruments for promoting innovation, and the
innovation policy process. Unlike GII, these elements focus not on the inno-
vation performance or efficiency but rather on the qualitative characteristics
of institutional capacity and the policy cycle. Notably, most indicators are qua-
litative or proximally quantitative, creating risks for soundness and cross-coun-
try comparability.

* Information Materials...
> Innovation Policy Outlook. URL: https://unece.org/innovation-policy-outlook-ipo (last
accessed: 30.10.2024).
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A key point is that the questionnaires required for evaluation are filled in the
form of self-assessments by public authorities coordinated by a national go-
vernment focal point, and supplemented by a group from the UN Economic
Commission for Europe with the involvement of local independent experts.
However, the absence of a unified mandatory verification procedure or inde-
pendent data audit raises justified doubts about the soundness of the final as-
sessments, especially for countries with low political transparency, where there
may be a temptation to present inflated results or avoid criticism.

Additionally, a problematic aspect is using identical methodological tools
for countries with very different political systems, digitalization scopes, sci-
ence & technology development, GDP, and resources, which increasingly com-
plicates the interpretation of results and lays grounds for methodological bias.

In the case of Ukraine, the full-scale war and heavy external political pres-
sures have adverse effects for the innovation performance and interactions bet-
ween institutions. However, this situation may not be adequately accounted for
in IPO, as self-assessments and questionnaires do not enable for the identifica-
tion and analysis of all the challenges faced by the innovation management sys-
tem in a crisis period.

Hence, IPO, like GII, requires critical rethinking regarding its accuracy, rep-
resentativeness, and methodological adaptability to the country’s specifics, es-
pecially under force majeure circumstances such as war, hybrid threats, or loss
of the institutional capacity.

Another indicator of the innovation performance in Ukraine is Global Startup
Ecosystem Index (GSEI)®. In 2024, Ukraine ranked 46th out of 100 countries in
the GSEI by StartupBlink, rising three positions compared to the previous year.
Kyiv, as the main hub of startup activities, ranked 75th among 1,000 cities, while
Lviv, Kharkiv, Odesa, Ternopil, and Dnipro also made it into the top 1,0007.

While these results may indicate positive trends in the Ukrainian startup
ecosystem, the GSEI methodology warrants critical evaluation. The GSEI uses a
combination of quantitative and qualitative indicators, including the number of
startups, investment, and availability of infrastructure. However, a significant
portion of the data is sourced from open platforms such as Crunchbase, Meet-
up, and SEMrush, which may lead to incomplete or outdated information?®.

The issue of data reliability is particularly relevant in the context of the full-
scale war in Ukraine. The lack of complete statistics and limited access to up-to-
date information can affect the accuracy of assessments. Once again, the popula-

¢ Information Materials...

7 The Startup Ecosystem of Ukraine. URL: https://www.startupblink.com/startup-eco-
system/ukraine?utm_source=chatgpt.com&page=1 (last accessed: 30.10.2024).

¢ The Global Startup Ecosystem Index Report 2024. URL: https://Ip.startupblink.com/
report/?utm_source=chatgpt.com (last accessed: 30.10.2024).
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tion figure used in GSEI for Ukraine is 37.7 million people. Furthermore, the
GSEI methodology does not always account for the regional specifics. For
example, the significant rise in the rankings of Kharkiv and Lviv may be due to
the activity of individual startups or initiatives but does not necessarily reflect
the overall performance of the innovation ecosystem in these cities.

Hence, while GSEI by StartupBlink provides valuable information about the
development of startup ecosystems, its results should be considered in light of
the methodological limitations and national specifics. These data will not able
to produce a true picture unless supplemented with national studies and ana-
lytics accounting for the realities of the Ukrainian innovation environment.

The war in Ukraine has significant impact on R&D and innovation perfor-
mance, particularly due to the destruction of research infrastructure, loss of skilled
personnel, reduced R&D funding, and limitations on international coopera-
tion. These factors create serious obstacles to research and innovation perfor-
mance evaluation. Another significant challenge is the lack of reliable and time-
ly statistical information, which complicates significantly sound analysis of the
national innovation capacity and international comparisons.

International rankings, e.g. Global Innovation Index, can be useful for ge-
neral assessments of the innovation capacity at country level, but they do not al-
ways accurately reflect the real situation, especially amidst the war and instabi-
lity. Methodological shortcomings, including the bias of certain indicators and
the dependence on the availability of statistical data, raise doubts about the full
relevance of such rankings for assessing crisis-hit countries like Ukraine. Using
of standard methodologies in evaluating the innovation performance of coun-
tries with greatly varying socio-economic and political conditions increases the
risks of methodological bias.

Future research will focus on developing new methodologies for innovation
performance evaluation in crisis-hit countries. A key area is the improvement
of national systems for statistical data collection, particularly ones on science &
technology, which will enhance the accuracy of international rankings and bet-
ter inform innovation policy decisions. An important aspect is recognizing the
role of international rankings, as they have implications for investment attrac-
tiveness and international cooperation of a country, yet they do not always ac-
curately reflect the national innovation environment. Additionally, it is crucial
to conduct interdisciplinary research that considers not only quantitative indi-
cators but also qualitative characteristics, e.g. social, political and economic
adaptation of innovations in crisis conditions.
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2.3. INTELLECTUAL PROPERTY ANALYTICS
AS A TOOL FOR EVALUATING THE RESULTS
OF RESEARCH

G.O. Androshchuk

The research and innovation sector, a key factor for the future
of the Ukrainian economy, is living though hard times. This is
due to insufficient funding, the outflow of skilled personnel, a
high degree of risk, inadequate attention from the government
and society to this sector, and other factors, first and foremost
the Russia’s military aggression against Ukraine. The perfor-
mance enhancement of scientific research, with setting clear
evaluation criteria for researchers, research institutions, higher
education establishments, and comprehensive reforms of the
entire system — including funding schemes, management
methods and the structure of production relations — has re-
cently become ever more acute in Ukraine. This applies equal-
ly to both fundamental and applied scientific research.

Scientific research evaluation and its impact has been in
focus of analysts worldwide over the past 10—15 years. The
total number of articles devoted to research evaluation pub-
lished in journals indexed in the Web of Science Core Collec-
tion (WoSCC) amounts to nearly 220,000. Performance eva-
luation of scientific research has been addressed by D. Pelz,
F. Andrews [1], G.M. Dobrov [2], I.Yu. Yegorov [3], I.A. Zhu-
kovych [3], B.A. Malitsky [4, 5], T.V. Pysarenko [6], T.K. Ku-
randa [6], O.S. Popovych [7], and others. At the same time,
the issue of evaluating the societal impact of scientific re-
search, particularly in engineering, social sciences and huma-
nities, with due consideration to the national specifics of Uk-
raine, has not yet been sufficiently generalized and requires
further studies, systematization and analysis.

The processes of European integration are encouraging Uk-
raine to utilize more intensely relevant international practices. A
comparison of trends in research and innovation in Ukraine and
leading countries of the world helps identify potential pathways
for intensification and possible solutions to existing problems. In
this regard, analytical tools of intellectual property (IP) that is
interdisciplinary in nature, lying at the intersection of eco-
nomics, law, sociology, statistics, and informatics, and requir-
ing specialized knowledge, are noteworthy.

! Intellectual property analytics: How to Use Intellectual Property
Analytics and Gain Insights. URL: https://fastercapital.com/content/
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A critical indicator of the innovation policy performance is the country’s
position in global rankings [6], particularly in the Global Innovation Index es-
timated since 2007 by the World Intellectual Property Organization (WIPO),
Cornell University, and the international business school Insead.

Ukraine in the Global Innovation Index 2024°. WIPO has recently pub-
lished Global Innovation Index (GII) 2024, ranking global economies by inno-
vation capacity through analysis of over 130 countries by approximately 80 in-
dicators (institutions, human capital, infrastructure, market sophistication,
business sophistication, technological knowledge, creative outputs, etc.).

Ukraine ranked 60th in GII, dropping five positions compared to the previous
year, and 4th among countries in the lower-middle-income group. At the same
time, GII-2024 highlights positive trends in the Ukrainian innovation sector.
Ukraine produces more innovative output relative to the share of investment in
innovation in GDP. The innovation output is compared with the country’s eco-
nomic performance measured by GDP per capita. In this regard, Ukraine achieved
a high sixth place. It was among the economies with outpacing rates of innovation
development in 2014—2024. Ukraine demonstrated positive results in several GII
sub-indices: market (85th in 2024 compared to 104th in 2023), business sophisti-
cation (45th compared to 48th), and online creativity (39th compared to 44th).
Ukraine remains a leader in the sub-index of utility models by origin (first place
in 2024 and 2023), maintains leading positions in the employment of women with
higher education (second position), and software spending (fourth position).
Negative trends are primarily linked to the Russia’s ongoing aggressive war against
Ukraine. These include indicators of institutions, human capital and research,
higher education coverage, school attendance duration, foreign direct investment
inflows; and infrastructure development slowdown [6].

Intellectual property analytics currently plays a pivotal role in the business envi-
ronment. It involves systematic analyses of IP data to obtain valuable insights and
make informed decisions. From a legal perspective, IP analytics helps identify poten-
tial infringements and protect the rights of authors and innovators, enabling busi-
nesses to effectively monitor and safeguard their IP rights. From a business perspec-
tive, IP analytics provides valuable insights into market trends, competitors’ strategies,
and consumer preferences. By analyzing patent data, companies can identify new
technologies and potential areas for innovation, helping them stay competitive.

IP analytics enables businesses to monitor the market, to reveal potential in-
fringements of their patents, trademarks or copyrights. By analyzing data from
various sources, such as patent databases, trademark registrations or online

Intellectual-property-analytics--How-to-Use-Intellectual-Property- Analytics-and-
Gain-Insights.html (last accessed: 03.04.2025).

2 Global Innovation Index 2024: Unlocking the Promise of Social Entrepreneurship.
URL: https://tind.wipo.int/record/50062?v=pdf (last accessed: 03.04.2025).
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platforms, companies can detect unauthorized use of their IP and take appro-
priate legal action. IP analytics is a powerful tool providing valuable insights for
businesses and legal professionals. By analyzing IP data, companies can protect
their rights, identify market trends, assess competition, make strategic decisions,
and foster innovation. It is a critical component of a comprehensive IP strategy.
The following sections discuss some methods and tools helping analyze trends
and patterns in the IP domain”.

1. Patent landscape: Involves mapping and visualizing patent data in a specific
technological field using various criteria: patent classification, citations, geo-
graphy, assignee, date, etc. This helps identify key players, technologies, markets
and gaps in the field, as well as emerging trends and hotspots. For example, a
patent landscape can be used to compare the patent activity and innovation
capacity across countries or regions in a specific sector, such as renewable
energy or biotechnology.

2. Technology forecasting: Involves predicting the future development and im-
pact of technologies based on the analysis of historical and current data, as well
as expert opinions and scenarios.

3. Competitive intelligence: Involves monitoring and analyses of activities and
strategies of actual or potential competitors using various information sources
such as patents, publications, websites, social media or news.

4. Technology roadmap: Involves a graphical representation of goals, milestones
and actions required to achieve a desired outcome or vision, using information
and insights derived from the previous methods.

A patent landscape can be defined as an analytical study of patent documen-
tation that provides an overview of the patent situation in a specific technologi-
cal area or the patent activity of innovation entities, taking into account tempo-
ral dynamics and territorial characteristics: enterprises, regions, industries, coun-
tries, or on a global scale. The use of patent information reduces R&D duration
by 60% and costs by 40%. A patent landscape report provides a snapshot of the
patent situation in a specific technology or company, in a particular region,
country, or globally. Patent landscapes can be used in shaping various areas of
the national innovation policy; in strategic planning of innovation activities of
economic entities; in determining the areas of scientific research; in selecting
the areas of development; for understanding the essence and prospects of exist-
ing technologies; in competitive intelligence (analyzing competitors based on
their patent portfolios); in setting the target indicators for intellectual activity
outcomes; in state (regional, sectoral, targeted) programs involving R&D fund-
ing; in setting the criteria for selection of R&D funded by budgetary resources;

* Intellectual property analytics: How to Use Intellectual Property Analytics and Gain In-
sights. URL: https://fastercapital.com/content/Intellectual-property-analytics--How-to-
Use-Intellectual-Property- Analytics-and-Gain-Insights.html (last accessed: 03.04.2025).
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for identifying potential licensors and licensees; in determining technological
trends; for identifying investment opportunities (detecting new technologies
that could lead to the creation of new markets); in monitoring potential in-
fringers of intellectual property rights. Patent landscapes enable faster decision-
making and improve the quality of decisions [8—10].

The implementation of patent landscape tools in the practice of strategic
management of innovation activities in Ukraine at company, regional or sec-
toral level can yield radically new effects: comprehensive protection of science
and technology areas critical to the innovation performance of a company; and
accelerated market entry of new technological solutions and services.

Currently under discussion is the draft Law of Ukraine “Amendments to
Some Laws of Ukraine for Updating the set of Priority Areas in Science, Sci-
ence & Technology and Innovation”*. The priority-setting procedure in sci-
ence & technology must built on scientific grounds. When new approaches to
the priority setting are introduced, it must be born in mind that the patent land-
scape construction methodology used by leading countries worldwide provides
more acurate information about priority areas of science and technology at
global level than the results of foresight studies.

We propose the amendment to Article 5 of the aforementioned law by add-
ing the phrase “patent landscape methods” after the word “foresight” in the ar-
ticle’s title and text; and the amendment to Article 6, “Implementation of prior-
ity areas for science and technology development” by adding the following phrase
after the sixth paragraph: prioritizing the review of invention applications that
align with the priority areas for science and technology development and provid-
ing government support for foreign patenting of inventions.

The amendments to the Law of Ukraine “The Priority Areas of Innovation
in Ukraine,” proposed by entities with legislative initiative, dismantle the exist-
ing clear system and scheme for setting and implementing the priority areas of
innovation based on the strategic priority areas of innovation and medium-
term priority areas of innovation at national and sectoral level. They are re-
placed with the priority areas for science and technology and priority thematic
areas for R&D. The national level of priority setting is proposed to be limited to
the sectoral level, i.e. to the Ministry of Education and Science (MES) of Ukraine,
which contradicts the principles of setting, approval and implementation of the
national science, technology, and innovation policy.

The Ministry for Education and Science of Ukraine proposes for public discussion a
draft Law of Ukraine “Amendments to Some Laws of Ukraine for Updating the set of
Priority Areas in Science, Science & Technology and Innovation” URL: https://mon.
gov.ua/news/mon-proponuie-dlia-hromadskoho-obhovorennia-proiekt-zakonu-
ukrainy-pro-vnesennia-zmin-do-deiakykh-zakoniv-ukrainy (lastaccessed: 03.04.2025)
[in Ukrainian].
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It should be noted that once Ukraine gained independence, the entities en-
titled to legislative initiative included the Academy of Sciences of Ukraine along
with the members of the Parliament of Ukraine and the President of Ukraine.
This important legal norm regarding the entities with legislative initiative should
be reinstated in the Constitution of Ukraine.

The national research system is regulated by the Law of Ukraine “Science
and Science & Technology Activities,” where a scientific result is defined as new
scientific knowledge obtained through fundamental or applied scientific re-
search and recorded on information carriers. The research performance, ac-
cording to this law, is to be determined by the official evaluation of research
institutions and individual researchers”.

The quality of science and science & technology activities is evaluated by ex-
pert assessments using scientometric and other indicators employed in the inter-
national expertise system. The performance evaluation of science and science &
technology activities must account for the missions of a research institution.

In the Geneva Treaty on the International Recording of Scientific Discover-
ies (1978), a scientific discovery is defined as “the recognition of phenomena,
properties or laws of the material world that were previously unknown and not
subject to verification.” According to Article 457 of the Civil Code of Ukraine,
“a scientific discovery is the establishment of previously unknown but objec-
tively existing patterns, properties and phenomena of the material world, radi-
cally changing the scope of scientific knowledge.”

A review of national patent legislations in economically developed coun-
tries shows that in some of them the relations stemming from scientific disco-
veries are regulated by patent law norms. The U.S. Patent Law (§ 100, 101) states:
“The term ‘invention’ means invention or discovery. <...> Whoever invents or
discovers any new and useful process, machine, manufacture or composition of
matter, or any new and useful improvement thereof, may obtain a patent.” Based
on this provision, Bell Telephone obtained patents for the discovery of the
“Transistor effect” (USA), the “Diffusion effect” (USA, UK), IBM for the “Gunn
effect” (USA), and Sony for the “Tunneling effect” (Japan) [11].

A systematic analysis of scientific discoveries conducted by the author and
based on results of expertise over 1947—1991 shows that 403 scientific disco-
veries were recognized and entered in the State Register of the Soviet Union (in-
cluding 31 made by Ukrainian scientists), making a significant contribution to
the global and domestic R&D. Nearly 60% of these are scientific discoveries that
led to “pioneer” inventions, e.g. radially new technical solutions [12, pp. 9—10].

Therefore, a scientific discovery acts as a multiplier of pioneer inventions, i.e.
the ones that have no analogs and open new technology areas. The multiplica-

> Verkhovna Rada of Ukraine (2015). Science and Science & Technology Activities. URL:
https://ips.ligazakon.net/document/T150848 (last accessed: 03.04.2025).
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tive effect is the cumulative result that arises in an economic system due to the
impact (change) in one of its elements. The magnitude of the impact on the ele-
ment itself is considered the direct effect, and the ratio between the magnitudes
of the direct and cumulative (multiplicative) effects is called the multiplier. The
multiplier theory was further developed in the principle of acceleration pro-
posed in 1913 by French economist Albert Aftalion (1874—1956). It was later
elaborated by R. Harrod, J. Hicks, and P. Samuelson. The accelerator effect com-
bined with the multiplier effect generates the multiplier-accelerator effect,
which demonstrates the mechanism of self-sustaining cyclical fluctuations in
the economic system.

A draft Law of Ukraine “Protection of Rights to Scientific Discoveries” was
prepared in Ukraine in 2004, passed the first reading and was being prepared
for the second one. It defined the rights of authors of scientific discoveries, the
procedure for their examination and determining the priority of a created sci-
entific discovery, issuance of diplomas, etc. It received support from the Na-
tional Academy of Sciences (NAS) of Ukraine, with the submission signed by
NAS President B.Ye. Paton. But this law did not come into force due to objective
reasons. It was later, in 2010, that a Model Law “Protection of Rights to Scien-
tific Discoveries,” developed with the author’s participation, was adopted at the
Interparliamentary Assembly of the Commonwealth of Independent States, to
regulate key issues of legal protection of scientific discoveries. The law is advi-
sory for other countries where official registration and protection of scientific
discoveries may be implemented®.

To preserve the priority of created scientific discoveries and maintain the
Register of Scientific Discoveries, since 1995 their official recording has been
conducted by the Association of Authors of Scientific Discoveries of Ukraine,
headed by NAS Academician A.F. Bulat. Today, the Association carries out the
tull range of procedural actions, from acceptance and review of applications for
scientific discoveries to issuance of diplomas to authors confirming the priority
of the created scientific discovery. According to the Association, as of 2025, 75
scientific discoveries have been registered.

Therefore, the opinion of Doctor of Law Ye.A. Bulat is entirely justified: cur-
rently, in view of recodification of the existing civil legislation, particularly the
Civil Code of Ukraine, it is necessary to establish the legislation on the protection
of rights to scientific discoveries and submit the draft Law of Ukraine “Protection
of Rights to Scientific Discoveries” to the Verkhovna Rada of Ukraine [13].

In the dissertation [12] conducted under the supervision of Doctor of Eco-
nomics B.A. Malytsky the author of the article proposed a conceptual model for
the development of the science and science & technology creativity, identified

® Model Law “Protection of Rights to Scientific Discoveries” URL: http://www.iacis.ru/
upload/iblock/af5/zakon1_07_04_10.pdf (last accessed: 03.04.2025).
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the significance of the institution of scientific discoveries in the innovation pro-
cess, determined the pathways for their transformation into a consumer value,
their role and importance in evaluating scientific results and creating highly
effective pioneer inventions; highlighted the main patterns of creation and ab-
sorption of scientific discoveries and inventions. An invention typically builds
on already achieved scientific knowledge and utilizes it. Each scientific disco-
very potentially contains a multitude of inventions. The lag of inventions, some-
times significant, from corresponding discoveries is explained by the need for
additional creative efforts to “transform” new knowledge about the material
world into a tool to influence this world. This underscores the crucial impor-
tance of scientific discoveries for invention and innovation activities. When the
invention activities are well-established, technological as well as research cre-
ativity will be high-performing.

Doctor of Economis B.A. Malytsky observes: “The complexity and specificity
of scientific knowledge as a product of intellectual labor, which exhibits certain
properties characteristic of physical phenomena, make it impossible to reduce the
evaluation of scientific knowledge to simple scientometric indicators such as the
number of articles and citations. Since these indicators only measure the research-
er’s publication activity and the intensity of scientific communication, they do not
reveal the comprehensive essence of the new knowledge obtained, its radical dis-
tinction from tangible labor products or its scientific and societal value. <...> in-
troducing qualitative characteristics of scientific knowledge as a result of scien-
tific activity, based on the perception of its quantum nature, is crucial for the
sound evaluation of the researcher’s performance and making effective decisions
based on it, aimed at improving research process organization, creating decent
conditions for expanding the researcher’s communicative opportunities in scien-
tific and social spaces, and setting a science-centric state policy” [5, pp. 3—4].

The invention activities in Ukraine. Article 38 of the Law of Ukraine “Pro-
tection of Rights to Inventions and Utility Models,” adopted 30 years ago, de-
clares that “the state encourages the creation and use of inventions (utility mo-
dels), establishes preferential taxation and lending terms for inventors and users of
inventions, and provides other benefits in accordance with the current legislation
of Ukraine” But it does not so happens in reality. The average time for process-
ing invention applications until a patent is issued in Ukraine is about two years.
There has been no database “Promising Inventions of Ukraine” for over 10 years.
There are significant distortions in the invention activity: the number of utility
model applications is 2.3 times higher than the number of invention applica-
tions, and the number of issued utility model patents is 3.2 times higher than
the number of issued invention patents. However, it is known that an utility
model patent is issued without a substantive examination. Nearly 75% of pa-
tents held by national owners lose their validity within a year due to non-pay-
ment of maintenance fees for invention and utility model patents [14].
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Such low efficiency in the invention activities is unlikely to be found in oth-
er countries. This is a negative consequence of the resolution of the Cabinet of
Ministers of Ukraine (CMU) (2007), by which the fees for filing applications
and maintaining the validity of invention and utility model patents were in-
creased 35-fold. Since then, applications have primarily been filed for utility
models and by individuals. Instead of drawing appropriate conclusions, the
CMU, through Resolution No. 496 of June 12, 2019, further increased fees four-
fold for inventions and twelvefold for utility models. Such actions, being eco-
nomically unreasonable, are suppressing the invention activity.

The explanatory note to the new draft CMU Resolution “Amendments to
the Procedure for Payment of Fees for Actions Related to the Protection of
Rights to Intellectual Property Objects” specifies that the draft resolution does
not pertain to the science and science & technology activities. This raises the
question: do the invention activities, being the highest degree of the science &
technology creativity, not pertain to the science & technology activities? Re-
garding the rate of fee for utility models, the explanatory note specifies that it is
set with account to the working hours and salaries of experts at the Ukrainian
National Office for Intellectual Property and Innovation, as well as other rele-
vant factors. However, it is known that an utility model patent is issued without
a substantive examination. The explanatory note further specifies that the draft
resolution contains no provisions creating grounds for discrimination. Dis-
crimination refers to any distinction, exclusion, restriction or preference that
prevents or limits the equal exercise of rights. Yet, this resolution unjustifiably
restricts the inventor’s right to file a utility model application.

The negative consequences of the aforementioned resolution for the innova-
tion-driven development in Ukraine, its inconsistency with the legislative re-
quirements for science and technology development, the heavy barriers to in-
vention activities due to increased fees, and the lack of justification have repeat-
edly been highlighted by representatives of the NAS of Ukraine, the MES of
Ukraine and public organizations. This issue has been thoroughly studied by
Doctor of Law Yu.M. Kapitsa [15, p. 36].

A comparison of fee rates in Ukraine and EU member states reveals a discrep-
ancy between domestic and European practices, as the EU does not have increased
fee rates for actions related to the protection of utility model rights compared to
inventions. “Such practice also indicates a complete lack of justification for the
real costs for the protection of utility model rights. <...> This approach is a clear
example of the Ministry of Economy of Ukraine’s administration detached from
practices and interests of the Ukrainian inventors community, which uses fiscal
methods to reduce the number of utility model patents through mechanisms absent
in both the EU and countries with significant scopes of utility model applica-
tions. <...> The primary focus, based on EU experience, should be on building an
utility model protection system minimizing bad-faith use. EU countries have ac-
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cumulated valuable experiences in this area that should be utilized in our coun-
try” (emphasis by the citation authors) [15, p. 36]. However, despite all the fiscal
barriers to the development of invention activities, Ukraine remains a leader in
the utility model sub-index by origin in the Global Innovation Index 2024 (the
first position in 2024 and 2023). Unlike European and many post-Soviet countries,
Ukraine still lacks government support for foreign patenting.

The patent activity in artificial intelligence in Ukraine. According to the re-
port “Artificial Intelligence Industry in Eastern Europe” by “Deep Knowledge
Analytics” company, Ukraine ranks among the top three Eastern European coun-
tries by number of companies in the artificial intelligence (AI) sector (57 compa-
nies). Ukraine hosts the largest number of companies in Al technology design in
Eastern Europe. The application of AI in Ukraine is rapidly expanding, with the
growing market of software design for Al and the increasing number of providers
offering various Al solutions for businesses. Ukraine has over 2,000 institutions
and software design companies specializing in AI. Among them are globally rec-
ognized companies such as Grammarly, Reface, and RingUkraine (SQUAD).

Al is poised to become a key driver of digital transformation and overall
growth of the domestic economy. Ukraine should aim to enter the top ten coun-
tries with advanced Al. However, the share of registered inventions in the soft-
ware sector remains low compared to the total filed applications and issued pa-
tents. An analysis of WIPO patent statistics for Ukraine shows a small number of
patent applications (patent publications by technology) falling under the catego-
ries “Computer Technology” and “IT Methods for Management’, with only 740
applications published in 1980—2018, accounting for 1.26% of the total (58,845).
Between 2016 and 2021, Ukraine received only 16 (or 0.005%) patents out of the
global total (320,878) in the Al sector. Overall, Ukraine as a priority country holds
130 patents, with 126 obtained in 2000—2021. The highest patent activity in Uk-
raine was in 2010—2014. Of these patents, 68 (or 54%) are “live” (valid), while
55 (or 4.7%) are “dead” (due to non-payment of fees or expiration) [16].

It should be noted that the European Patent Office (EPO) Guidelines for
Examination (2018) introduced a section dedicated to Al and machine learning
(G-II 3.3.1), initially defined as computational models and algorithms for clas-
sification, clustering, regression, and dimensionality reduction. A revised version
of these guidelines was later published. There ia no regulatory framework like
this in Ukraine. It is necessary to incorporate American and EPO guidelines on
computer-implemented inventions in the national legislation. The new “Rules
for Drafting, Filing, and Examining Invention and Utility Model Applications,’
approved by the Ministry of Economy of Ukraine’s Order No. 23301 of Septem-
ber 9, 2024, do not address these aspects, as they contain no mention of Al
Only a comprehensive approach (amendments to legislation and bylaws, incen-
tives, and improvements in the examination of invention applications) will
enable an increase in the invention activity in this field.

229



CHAPTER 2. Evaluating research: methodology and organization

Technology outflows from Ukraine. The uncontrolled outflow of innovative
technical solutions from Ukraine to foreign countries has been on for a long
time. Many inventors file applications in other countries, bypassing Article 37
of the Law of Ukraine “Protection of Rights to Inventions and Utility Models,”
which mandates the registration of a priority application for an invention (uti-
lity model) in Ukraine. The so-called patent migration from Ukraine is steadily
increasing. The share of “runaway patents” accounts for 10—12% of the annual
patenting. The most active sectors of patent migration are medical drugs, IT
technologies (systems and equipment), and pharmacology. The geography of
patent migration is expanding: the Russian Federation (51%), the USA (11%),
South Korea (9%), Taiwan (3%), and Germany (2%). The group of “runaway
patents” typically includes the most competitive inventions that later return to
Ukraine as innovative products of foreign companies. The technical solutions
patented in Russia include new models of weaponry, equipment, and dual-use
technologies. The violators of the law are dominated by legal entities (80%), but
the share of individuals is also significant (20%) [17]. The problem of patenting
multinational inventions created by inventors from different countries remains
unresolved in Ukraine. It is particularly acute when it comes to joint research
projects performed with Ukrainian participants on line of EU research pro-
grams, such as the Horizon Europe program, as well as national research pro-
grams of EU member states.

It should be noted that in the aggressor country, violations of the established
patenting procedure are subject to administrative liability (Article 7.28 of the
Code of Administrative Offenses of the Russian Federation (CoAO RF)). If such
actions lead to the disclosure of state secrets, criminal liability applies under
Article 283 of the Criminal Code of the Russian Federation. Article 7.28 of the
CoAO RE “Violation of the Established Procedure for Patenting Industrial
Property Objects in Foreign States,” stipulates that a violation like this entails an
administrative fine for individuals ranging from 1,000 to 2,000 rubles, and for
legal entities from 50 to 80 minimum non-taxable income. Unfortunately, the
national legislation in Ukraine does not involves a responsibility for such actions.

In the ranking “Champions of Inventions. Top-100 Patents of Ukrainian In-
ventors for Global Companies,” presented by Innolytics Group, DLA Piper, and
Advanter Group, based on a study of patents in over 100 countries where initial
registration occurred outside Ukraine (referring to “runaway patents” issued in
recent years in foreign countries for Ukrainian inventions), the value of the top-
100 patents was estimated at nearly $400 million [18]. Hence, the outflow of
highly effective technologies from Ukraine continues at full pace.

The evaluation of scientific results in dissertations. According to the Proce-
dure for Awarding Doctor of Philosophy Degree and Revoking the Decision of
Ad Hoc Specialized Academic Council of a Higher Education Institution or
Research Institution on Awarding Doctor of Philosophy Degree, approved by
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CMU Resolution No. 44 of January 12, 2022, the scientific results of a disserta-
tion must be presented in not less than three scientific publications by the can-
didate. The scientific results include: not more than one invention patent that
has undergone qualification examination and directly relates to the scientific
results of the dissertation, which is equivalent to one scientific publication;
when the dissertation is for Doctor of Sciences degree, it requires three inven-
tion patents that have undergone qualification examination and relate to the
scientific results of the doctoral dissertation. This raises the question: why only
one or three patents? The restriction on the number of invention patents is a
discriminatory norm. Obtaining the patent for an invention that meets patent-
ability criteria (global novelty, invention performance, industrial applicability)
is significantly more challenging than publishing a scientific article. The process
from filing an invention application to obtaining a patent in Ukraine takes an
average of two years. Invention patents, as a result of R&D effort, are particu-
larly important for candidates in engineering sciences. The restriction on the
number of invention patents should, therefore, be lifted.

By the way, B.Ye. Paton was the author of over 720 inventions (500 foreign
patents). These included underwater welding, electrometallurgy, welding in
space, electric welding of soft tissues. He was the first to be awarded the honor-
ary title “Honored Inventor of the Soviet Union”

According to paragraph 8, clause 5 of the aforementioned Procedure, supple-
mentory scientific publications containing presentations of the scientific results of
a doctoral dissertation include patents, textbooks, manuals, official standards, in-
dustrial designs, algorithms, and programs that have undergone novelty examina-
tion (though they are not subject to novelty examination); publications of historical
sources, articles in thematic scientific collections, manuscripts of works deposited
in institutions of the science & technology information and annotated in scien-
tific journals; brochures, preprints; technological parts of projects for construc-
tion, expansion, reconstruction, and technical re-equipment of enterprises; infor-
mation cards on new materials entered into the central data bank (though no such
bank exists); abstracts, reports, and other materials from scientific conferences,
congresses, symposia, seminars, schools, etc.

A doctoral dissertation is defined in the aforementioned Procedure as a
qualifying scientific work prepared for the Doctor of Sciences degree, with the
scope of text not less than ten author’ sheets in the manuscript form, or not less
than three author’s sheets in the form of a scientific report when scientific
achievements are defended in the form of a published monograph or a collec-
tion of articles (though it needs to be referred to as works) containing new sci-
ence-based results.

The new requirements for publication of dissertation results for Doctor of
Sciences and Candidate of Sciences degrees (with amendments made by Orders
of the Ministry of Education and Science of Ukraine No. 496 of May 27, 2022, and
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No. 285 of March 8, 2024) are surprising: no more than two invention patents
that have undergone qualification examination (again, a restriction on the num-
ber of patents); no more than two monographs (or chapters in co-authored
monographs); no more than one manual (for dissertations in pedagogical sci-
ences); articles in scientific journals included in the nomenclature of scientific
professional publications of Ukraine (instead of one article, a monograph or a
chapter in a co-authored monograph may be counted (though an article and a
monograph are incomparable scientific works)).

There is a clear lack of logic and common sense. The above given examples
demonstrate that departmental bylaws create artificial barriers and hindrances
for science & technology development.

Analysis of the publication activity. Ukraine has 1,699 professional journals
and collections, of which 175 belong to Category “A” and 1,524 to Category “B”
The founders of professional editions are primarily universities and research
institutions. Some of them have 20, 30, or even over 60 editions. Professional
editions cover all specialties, though unevenly. There are 10 most popular spe-
cialties, each with over 150 professional journals and collections. The leading
specialty is “Economics,” with 275 editions holding professional status [19].

The Procedure for Forming the Nomenclature of Scientific Professional Edi-
tions is being revised by the MES of Ukraine. The revision aims to set up new,
clearer and higher-quality requirements for editions seeking Category “B” status.
This decision is driven by several vital problems in this field: the significantly de-
clined quality of scientific publications; the spreading unethical practices among
media participants, e.g. the so-called predatory practices and editions; and the
lack of effective tools for monitoring and control of the publication quality.

Based on analysis of international experiences, new approaches to assigning
Category “B” status to Ukraine’s best scientific periodicals have been proposed.
They include: digitization the procedure for submission and evaluation of ap-
plications for inclusion in the Nomenclature of Scientific Professional Editions
of Ukraine and assigning Category “B”; introduction of 14 scientific clusters
with a limited number of editions with Category “B”; setting clear mandatory
and supplementary requirements for editions seeking Category “B” status; the
mandatory requirement for free publications for postgraduate students in editions
of Category “B”; the three-year validity period for Category “B” status with an-
nual monitoring of compliance with the requirements; creation of a specialized
commission on publication ethics and formation of the Nomenclature of Scien-
tific Professional Editions; prevention of unethical and predatory practices with
editions of Category “B” and their collaboration with so-called paper mills; and
encouragement of Ukrainian periodicals to be included in international data-
bases such as Scopus and Web of Science Core Collection [20]. The Ukrainian
scientific community, having chosen the path of European integration, draws
the increasing attention to evaluating the publications of domestic scientists as
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a result of their research. This is reflected in various documents of the MES of
Ukraine, which have tightened the requirements for obtaining scientific degrees
and academic titles based on publications in foreign and domestic journals in-
dexed in Scopus and Web of Science (WoS). Currently, the Scopus platform is
positioned by the publishing company Elsevier as the largest, hosting over
30,000 scientific editions. However, the average cost of publication in journals
indexed in Scopus and WoS is $500. This cost can rise to several thousand dol-
lars depending on the edition’s specialty, prestige, frequency or other factors.
Therefore, working in science is currently not cost-effective. However, these
platforms are not the only scientometric databases of peer-reviewed scientific
literature. The Google Scholar system on the Google network platform is actively
used. Less popular is the scientometric database Index Copernicus created in
1999 in Poland.

As regards regulatory activities of the MES of Ukraine, its documents ini-
tially introduced the term “academic plagiarism,” followed by “self-plagiarism.”
Later, the term “academic work” replaced “work of a scientific nature,” and
terms such as “academic responsibility” (an entirely new concept in law) and
“academic entrepreneurship” replaced “innovative entrepreneurship.” The word
“academic” is used indiscriminately, thereby diluting the meaning of “academic”
as something pertaining to an academy.

Intellectual property analytics tools can be used for identification of the
most promising areas for technological change, adjustment of innovation poli-
cies, and consideration of change across a wide range of sectors in a timely man-
ner, to reap potential benefits and minimize risks and negative consequences of
the innovation-driven development.

The scale of global profesional migration in recent years, including scientists
and inventors, has grown tremendously, and it is now perceived as a serious
threat to the economic security and future of many countries. Inventors play
a special role in the innovation-driven economic development, as they are
bearers of technologies and know-how, generating knowledge that leads to
innovation-driven transformations in technology and industry.

It is evident that the measures taken by the Ukrainian government are clear-
ly inadequate for stimulating the invention activities as a premise for innova-
tion. A comprehensive set of organizational, legal, economic and technical mea-
sures must be taken to lay the foundation for a program of revival and further
development of the invention activities.

The Ministry of Economy of Ukraine, in collaboration with the MES of Uk-
raine, must introduce an organizational and economic mechanism to stimulate
science and technology activities, provide budgetary support for foreign pa-
tenting of inventions, and establish legislative sanctions for violations of the
foreign patenting procedure. This is a matter of the national economic security.
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2.4. TRANSFORMATION OF APPROACHES
TO DETERMINING THE SOCIETAL IMPACT
OF SCIENCE

L.V. Ryzhko, O.V. Zhyvaha

The societal impact of science is diverse. The scientific world-
view and the scientific vision of the world are based on the
findings of scientific research, which contribute to the expan-
sion and deepening the comprehension of the world around us.
Scientific discoveries serve as the foundation for the develop-
ment of technologies and engineering that alter the manner in
which we produce, enhance the quality of life, and promote the
advancement of medicine etc. Reflections on the role of sci-
ence in society have always been in the focus of researchers’
attention, but the approaches, methods, and tasks they have
addressed in their work have changed. Scholarly reflections on
the role of science in society have consistently captured scho-
lars’ interest; yet, the approaches, methodologies, and objec-
tives they have pursued have evolved over time. This issue has
gained significance recently as social effect has been applied as
a key indicator in numerous national systems for assessing the
performance of higher education and research organizations.
However, the impact of science on society must be considered
not only as an evaluation tool but also as a complex pheno-
menon with a history, problems, and potential. Thats due to
the number of possible manifestations of the impact of science,
disciplinary differences in the impact, the difficulty of record-
ing, and the inability to establish clear time limits when the
impact should be measured.

Undoubtedly, the epistemological aspects of scientific
knowledge —objectivity, truth, logic, novelty, etc. — are what
give it its value. It is difficult to assess the social significance
of scientific knowledge, despite the fact that it has a large eco-
nomic potential for wealth creation. Attempts to determine
the impact of science were long made at the theoretical, or
more accurately, philosophical level. This manifested as con-
templation on the social functions of science and its role in
society. Theories of industrial and post-industrial growth, for
instance, were developed using the metaphor “knowledge is
power” and theoretical concepts like “science as a productive
force” and “science as a direct productive force” In essence,

) (Ce » «

the terms “direct productive force”, “industrial society”, “post-



2.4. Transformation of approaches to determining the societal impact of science

industrial society”, “information society”, “knowledge society”, and “knowledge
economy” highlight the position or significance of scientific knowledge in po-
litical, economic, and production spheres. In this instance, the focus is on how
society and the economic system might employ scientific knowledge and en-
courage its creation rather than directly assessing the impact of that knowledge.
Public understanding of the importance of information and the inventive po-
tential of social and economic institutions is emphasized. The impact of science
was examined in relation to its social functions — cognitive, educational, tech-
nological and production, cultural and ideological, prognostic, etc. — in the
classic works of M. Weber, D. Haldane, V. Vernadsky, D. Crowther, D. Need-
ham, and J. Bernal.

Up until the middle of the 20th century, scientists’ scrupulous performance of
their primary responsibilities — conducting research — was thought to be the key
to their successful implementation of social tasks. The study will benefit society if
it is pertinent, methodologically sound, has objective, confirmed outcomes, and
advances new knowledge. And their influence will eventually be felt by society.

Approaches to applying the idea of the “impact of science” evolved at the
close of the 20th century, and efforts were made to both consider and assess the
impact of science. The theoretical advancements of G. Dobrov, the founder of
the Kyiv School of science studies, on the issues of effectiveness of science were
noteworthy in this regard. The book [1] contains the chapter “Primary prob-
lems of organization and management of scientific research’, written by G. Do-
brov. Remarkably, G. Dobrov connected the issues of research and development
(R&D) management and organization performance with the impact and effi-
ciency of scientific findings when applied in practical area. Efficiency can be
defined as the quantity or quality of the results that are directly obtained in the
process and are correlated with the amount of resources used to obtain them.
Innovations resulting from the practical application of scientific findings have a
variety of impacts and related consequences, including social, economic, envi-
ronmental, and scientific and technical effects. The efficiency of R&D is shown
by the cumulative impacts over time that are linked with expenditures [2, p.
20—21]. As aresult, G. Dobrov theoretically proved the possibility and developed
a methodology for assessing the effects of scientific and technological advance-
ments on many aspects of life. Correlating the effects with research expenses is
crucial since this ratio establishes efficiency. Although calculating the economic
impact of innovations is a standard practice in economics, it mostly relates to
applied research and developments. Nevertheless, for a long time, performance
evaluation in Ukrainian research institution methods of measuring was re-
stricted to calculating the number of implementation certificates and patents.

The situation altered in the early 21st century, when attempts were made to
assess the impact of scientific findings, including those from the social sciences
and humanities, both in applied and fundamental research. Notably, science
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impact has been seen as direct and connected to the dissemination of informa-
tion in the social realm rather than solely being mediated by technology. The
latter logically entails considering the effects on education, intellectual growth,
the encouragement of creative activities, etc.

Thus, the idea of “social impact” has become crucial to a wide range of re-
search methodologies, not simply those that are applied and focused on tech-
nology. Impact was first thought to be related to economic development, but it
was later seen more widely as “impact on society and the economy”. Tools for
impact assessments started to be developed. It was thought that assessment
ought to serve as an incentive to further boost and enhance social impact of
research. Evaluation in science is currently shifting from the purview of profes-
sional communities to professional managers, consequently employing an indi-
cator that defines the impact of research is becoming increasingly common [3].
Assessment of scientific institutions activity is becoming an element for ac-
countability to sponsors, governments, and civil society; social impact assess-
ments are increasingly being included in these evaluations.

Impact generally refers to the changes brought about by exposure to or im-
plementation of research findings in education, economy, culture, social sphere,
and society in general. According to the RAND Corporation', research impact
is linked to social, cultural, or economic change among number of beneficiaries,
including people, government organizations, businesses, communities, regions,
nations, and other entities. New products and processes are introduced along
with these changes, which might have an impact on institutional, societal, or
individual habits, attitudes, and policies.

To show, for instance, social, cultural, or economic benefits and to convince
funders to support research investments, it is essential to assess the impact of re-
search findings. There are various methods to do it. In Australia it was developed
a program based on the case study method of assessing evidence of impact, but it
was never executed because of a change of government. In accordance with its
strategic objectives, the US employed self-assessment questionnaires for govern-
ment programs. There has been an integrated evaluation method that considered
stakeholders’ input, indicators, and self-assessment in the Netherlands?.

In 2014 and 2021, the UK employed the most well-known approach for as-
sessing university research that used impact tracking as a measure of research

RAND Europe Project: Impact Finder Tool Helps Universities Measure the Impact of Rese-
arch. URL: https://www.rand.org/randeurope/research/projects/2016/impactfinder.html
(last accessed: 09.10.2024).

2 Grant ], Brutscher P.-B., Guthrie S., Butler L., & Wooding S. Capturing Research Im-
pacts: A review of international practice. Santa Monica, CA: RAND Corporation, 2010.
URL: https://www.rand.org/pubs/documented_briefings/DB578.html (last accessed:
09.10.2024).
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quality. Later, other countries adopted this system, and in 2024 and 2025, the
Ministry of Education and Science of Ukraine benefited from this experience in
state certification of research and higher education institutions”.

While international peers have already begun to draw attention to both the
changes that had taken place in scientific communities’ activity and the prob-
lematic issues related to the necessity to track the impact of research, Ukrainian
scientists would still have the chance to make conclusions regarding the assess-
ment of the impact of research during state certification. Consequently, the re-
view of these materials will serve as the foundation for the text that follows.

Vrublevska M. examined theoretical and practical implications of the inclu-
sion of the “research impact” indicator in evaluation systems through discourse
analysis. She highlighted the emergence of new theoretical and practical issues,
such as the “problematization of the concept of “impact’, the development of an
“impact infrastructure’, the emergence of a new genre of scientific writing that
focuses on impact case studies, and new practices of “subjectivization” of the
academic “Me”. The British Research Excellence Framework’s (REF2014) ana-
lytical materials and participant interviews served as the empirical foundation
for this investigation. According to a researcher, the social impact indicator was
introduced as an evaluation component under administrative pressure, in a
short period of time, and without a defined plan. Constructive dialogue mean-
while was also developed rather rapidly; it was established an infrastructure that
included special positions for staff members, who were preparing impact ap-
plications. Universities started to get commercial services from consulting firms
to assess the impact of research. A website Impact Story appeared to showcase
the impact of researchers. As a result, “social impact” was given institutional stand-
ing as an additional means of proving the quality of academic work and scien-
tific findings; also it helped to establish an “impact culture”. The description of
impact has emerged as a distinct academic writing genre within the scientific
community. This genre was established by the management system as a set of
rules and templates for report writing, rather than developing naturally as the
institution of science evolved. The description of impact is based on existing
research reports, scientific publications, etc., but it employs particular lexical
and stylistic devices. Particularly, “positive meaning” terms are used, such as
“new’, “unique’, “important”, “innovative”, “influential’, “outstanding”, “ground-
breaking”, “remarkable”, “vital’, etc., and the phrase “for the first time” empha-
sizes the importance. The description of impact enables to demonstrate the con-
nection between academic pursuits and civic engagement. Thus, it is possible to
create new practices of “subjectivization” of the academic “Me” [4].

* The official evaluation of research and higher education institutions. URL: https://mon.
gov.ua/nauka/nauka-2/derzhavna-atestatsiia-naukovykh-ustanov-ta-zakladiv-vyshchoi-
osvity (last accessed: 01.06.2025) [in Ukrainian].
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The high expense of employing case study — based methods to illustrate impact
is a major drawback of utilizing a new assessment indicator®. Even yet, it is less
expensive and simpler to automate the gathering of impact data by employing tools
like ResearchFish” to track references to research in government papers and so-
cial media. Impact assessment, however, was acknowledged as one of REF2014’s
success stories despite the process’s complexity, providing a picture of the range and
quality of the contributions British research has made to the economy and society [5].
British scientists actually acknowledge the REF’s advantages and disadvantages®.

Institutions that took part in REF2014 provided feedback confirming that
the new impact factor pushed university leaders to take action for long-term
success, fostered a culture of wider participation, and improved the quality of
research. Although not all universities reported using REF2014 data extensive-
ly, several claimed to do so in order to manage research performance because
the evaluation process and its outcomes offer an unbiased view and can enhance
the overall level of research. Universities can use the impact indicator to gain a
comprehensive understanding of their strengths and shortcomings, which fa-
cilitate strategic planning and decision-making. High REF scores can also pro-
vide certain opportunities. For instance, they help universities recruit and re-
tain top students, assist to start collaborations, and apply for some research
funding competitions. When choosing partners for research investment, both
public and private organizations occasionally use REF information. The impact
assessment allowed to improve institutions’ marketing and promotional mate-
rials, establish new strategic partnerships and strengthen the existing ones, pro-
vide useful information about the socio-economic activities of the institutions
and the facilitate their presentation, and encourage researchers to develop and
consider various aspects of their work’.

In addition to new opportunities, new challenges have also emerged. Scho-
lars stress that understanding the complex, possibly non-linear, and erratic rela-
tionship between research and impact is essential. Determining the time needed
to achieve impact and finding tracking methods and instruments are the chal-
lenges in assessing impact. Additionally, you should also consider that impact
may not always be necessarily good. The identification of impact as a sort of

* Assessing impact submissions for REF2014: An evaluation. RAND Corporation, 2015.
URL: https://www.rand.org/pubs/research_reports/RR1032.html (last accessed: 09.10.2024).

> http://www.researchfish.com/ (last accessed: 01.06.2025).

¢ Understanding researcher views on the UK’ national assessment programme, REF
2021. URL: https://www.rand.org/randeurope/research/projects/2021/understanding-
researcher-views-on-ref2021.html (last accessed: 09.10.2024).

7 Building on Success and Learning from Experience An Independent Review of the Re-
search Excellence Framework. July, 2016. URL: https://www.gov.uk/government/uploads/
system/uploads/attachment_data/file/541338/ind-16-9-ref-stern-review.pdf (last accessed:
09.10.2024).
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activity that requires time and resources should also accompany the inclusion of
the social impact indicator in national assessment systems, according to scien-
tists [5]. In other words, in addition to assessing the impact when preparing
reporting documents, this activity also involves creating the space and condi-
tions necessary to generate impact and funding it.

The easiest, maybe most logical way to accomplish impact is to implement
the “co-production” or “co-participation” approach. This is due to the fact that
the social impact of research often occurs when scholars and stakeholders col-
laborate to develop research inquiries and find solutions to issues. To put it an-
other way, enabling interaction and involving stakeholders in the co-production
of knowledge are crucial for attaining impact. Involving stakeholders in research
may guarantee that the results will be favorable. In other words, the research
and its outcomes will be carried out in compliance with the principles of re-
sponsible research and innovation, and they will accomplish desired social pur-
poses [6]. In co-production, it is important to note that research and impact
may happen simultaneously. Under such conditions, the impact may even oc-
cur before or at the same time as the final research findings.

Scientific findings from interdisciplinary research teams are more likely to
have an impact since interdisciplinary research is typically required to address
societal issues. However, disciplinary quality requirements are the main focus
of evaluation processes. As a result, interdisciplinary research may occasionally
be excluded from the review process. The number of multidisciplinary studies
subsequently will be reduced overall. In terms of guaranteeing multidisciplinary
social impact, this may have negative implications [6].

Assessing the impact of multidisciplinary research is a counterintuitive and
needs careful consideration [7]. Co-authored papers are more often cited; sci-
entific collaboration fosters innovations and discipline advances and greatly
contributes to addressing challenging and serious societal issues. Since societal
issues are considered to be complex and multifaceted, accordingly research
aimed at solving them should be interdisciplinary. As a result, such research
ought to have a bigger a priori social impact. However, there is a nonlinear link
between interdisciplinary research and its impact. Alternatively, it can be repre-
sented visually as the letter U reversed. In other words, the extent to which in-
terdisciplinarity fosters the expansion of impact has a limit. The research efhi-
ciency, which the authors define as social impact, starts to decline as the num-
ber of disciplines in an interdisciplinary study grows excessively. Specifically, it
was discovered that interdisciplinarity loses its benefit and its beneficial impact
diminishes when teams’ disciplinary diversity increases beyond a certain point.
Discipline diversity encourages the use of complementary skills and knowledge,
but it also somewhat raises cognitive costs and affective biases, which can make
teamwork less efficient. This study quantitatively verified that the disciplinary
diversity of stakeholders in cooperation has limits, beyond which the adverse
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impacts may outweigh the good ones that go against the conventional opinion
regarding the importance of diversity [7].

There are difficulties in determining the impact of socio-humanitarian re-
search. Determining the impact is more challenging than in the scientific, phy-
sical, or technical sciences, despite the fact that this study is by definition for
society and people because it generates knowledge about these subjects.

The challenges are linked to the characteristics of the social sciences and hu-
manities. The reflexive and non-cumulative characteristics of the humanities, as
opposed to the normative and cumulative framework of the natural sciences, ac-
count for the variability in judgments regarding the value of research across dif-
ferent scientific schools [8, 9]. In paper [10], a global group of writers examined
the current strategies, instrument and methods for assessing impact in the hu-
manities and social sciences. They concentrated on three categories of impact:
political, social, and scientific. A shift in research that challenges the prevailing
paradigm and shapes subsequent studies is what they refer to as scientific impact.
However, due to the possibility of multiple paradigms coexisting, identifying the
prevailing paradigm in the social sciences and humanities is challenging, if not
impossible. Therefore, the potential to start new schools and shape future research
in the social sciences and humanities is linked to scientific impact in these fields.
However, new schools do not have to replace the old ones; they can coexist. It is
crucial that they develop research that adopts a different methodology.

Although the defining characteristic of the social sciences and humanities is
the aspiration to conduct research for societal benefit, scholars frequently do not
pursue outcomes that would impact society [11, 12]; rather, they articulate their
mission as preserving cultural heritage and fostering self-awareness. The impact
of socio-humanitarian research, therefore, cannot be measured as a “return on
investment’, according to researchers [8]. The pursuit of standardized normative
methods to assess the impact of research will not produce dependable outcomes,
since it conflicts with the particularity and internal diversity of the disciplines.

Determining social impact is generally challenging because the idea of “so-
cial impact” and the actuality of impact is still contentious and complex. This is
a result of the social sphere’s fairly wide concept. The social sphere is linked to
both very practical issues such as politics, economics, education, culture, re-
search, social protection, and quality of life, as well as to values, ideas, and pub-
lic perceptions of the ideal future. However, it also has historical roots. There-
fore, the multifaceted nature of the social should be considered in the processes
for assessing the impact of research.

The questions of how science and politics interact and how research find-
ings impact the political process should be given careful consideration. The re-
searchers emphasize the need to identify ways to initiate dialogue and draw at-
tention to the specifics of the scientific and political spheres, but they also point
out that any recommendations will be beneficial as a communication standard
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rather than as a clear directive for action [13]. The authors provide several re-
commendations. Scholars must: conduct excellent research; make their findings
intelligible and relevant; comprehend political processes; be approachable to po-
liticians, which means they should interact regularly and be flexible; decide
whether the interaction is to advance your ideas or just to present information to
politicians; establish relationships with them; and continuously consider whether
it is worthwhile and whether your advice has an impact on political decisions.

However, a universal paradigm of interaction between scientists and policy
makers is unlikely to exist, as political audiences and scientific organizations have
diverse cultures, objectives and tasks. While it is important for scientists to devote
their time to establishing relationships and utilizing “windows of opportunity” to
impact policy, it is important to keep in mind that this time investment either may
not yield any results for years or decades, or may not pay off at all [13].

That is, there aren’t any established ways that science can affect political pro-
cesses. Regarding how scientists should impact public opinion or policy, there are
no definitive answers. We shouldn't expect that the impact of science on politics
will be proportional to the efforts scientists make to communicate evidence-based
findings because science and politics have distinct goals, tasks, and values.

Conclusions. The societal impact of science has long been considered to be
that of science carrying out social tasks, and theories of industrial and post-
industrial development have reflected this understanding. These processes were
mostly reflected in economics and socio-philosophy.

There were attempts to “measure” the societal impact of scientific findings in the
late 20th century. The idea of “social impact” became crucial for a wide range of re-
search methodologies, not just those that are practical and technology-focused.

The procedure for proving impact raises many contentious issues of me-
thodological, organizational, and economic nature, and has specifics in different
disciplinary areas of science.

Establishing the “impact” of research on different aspects of society, such as
boosting productivity, security, social welfare, economic competitiveness, environ-
mental friendliness, etc., enables us to make the value of science evident and serves
as a component of accountability to sponsors, governments, and civil society.

The process for demonstrating the impact has peculiarities in several scien-
tific disciplines and presents a number of contentious methodological, organi-
zational, and economic concerns.

The complex, possibly non-linear, and inconsistent relationship between re-
search findings and impact, the challenge of creating instruments and proce-
dures for measuring impact, the inability to precisely estimate the time needed
to achieve impact, and the possibility of unfavorable outcomes from using sci-
entific findings arise from the use of impact indicator.

It is important to acknowledge that generating an impact is a unique kind of
research work that requires time and resources. This indicator should not be
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absolutized, as scientific findings do not necessarily have an immediate impact.
Truly revolutionary, breakthrough results can only have an impact in the future.

Since Ukraine has made it mandatory for research organizations and higher
education institutions to demonstrate the societal benefit of their work in order
to receive state certification, scientists are currently working independently and
manually because the required infrastructure is still lacking.
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2.5. COLLECTIVE ASSESSMENT OF SCIENTIFIC
RESULTS AND PROSPECTS FOR SCIENCE
AND TECHNOLOGY DEVELOPMENT

O.S. Popovych, Z.0O. Popovych

When it is necessary to weigh the significance of a scientific
result, researchers tend to prefer peer-review, i.e. expert eva-
luation. In principle, this is quite logical. However, for exam-
ple, when deciding on the feasibility of publishing an article,
the editorial board of a scientific journal sometimes encoun-
ters reviewers who have some particular dislike for that par-
ticular author, which effectively negates their competence
and pushes them towards a biased review. Therefore, we re-
sort to anonymous reviewing, but even here impartiality is
not always guaranteed.

That is why a method was devised, which its witty authors
called the Delphi method (in memory of the ancient Greek
Delphic oracle), as a way to reach consensus and develop a
common opinion of a large number of specialists without their
personal communication. They have the opportunity to know
and take into account the assessments of others, without know-
ing who exactly expressed them. Therefore, the influence of all
kinds of biases or authorities is completely removed. This
method was invented and applied by the RAND Corporation
to assess the most promising areas of weapons development,
and gained worldwide distribution after the implementation of
the English state forecasting and analytical program (United
Kingdom Foresight Programme) in the 1990s, to which we owe
the spread of the term “foresight studies” [1].

Our institute joined such studies at the beginning of this
century. In particular, it was entrusted with the organization-
al and methodological support for the implementation of the
State Program for Forecasting Science, Technology and In-
novation Development of Ukraine, which was carried out in
2004—2006. According to the resolution of the Cabinet of
Ministers of Ukraine on its approval, this initiated “the cre-
ation at the state level of a system of continuous and indepen-
dent forecasting and analytical studies and the introduction
of development in Ukraine, the scientific substantiation of
state socio-economic policy and modern methods of its im-
plementation.” About 700 experts were involved in the imple-
mentation of this program, its results were published [2, 3, 4]
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and used in the preparation of draft laws'. But the then government officials
considered “the creation of a system of continuous and independent forecasting
and analytical studies” (as stipulated by the resolution of the Cabinet of Minis-
ters of Ukraine when approving this program!) to be an unnecessary luxury,
and state funding for such studies was terminated.

But in 2021, in accordance with the instruction of the Presidium of the Na-
tional Academy of Sciences (NAS) of Ukraine, we returned to such studies,
without even minimal targeted funding for this. Dobrov Institute was entrusted
with the organizational and methodological support of the study and recom-
mended to focus on 9 thematic areas of science development:

* fundamental research in the latest areas of mathematics and natural sciences;

* research and development for the needs of national security and defense,
dual-use technologies;

e information and communication and digital technologies, artificial intelli-
gence, robotics, cybersecurity;

* new substances and materials, nanotechnology and additive technologies;

* efficiency, reliability and safety of energy;

e healthcare, new medical means and technologies;

» conservation and rational use of natural resources under global climate change;

» food security, sustainable agricultural development and related technologies,
bioeconomy;

 human development, socio-humanitarian, economic and social transforma-
tions, new social relations and their legal support.

Based on the recommendations of the divisions of the NAS of Ukraine and
national sectoral academies, we formed expert groups for each of these areas (a
total of 379 scientists and industry experts, although only 268 people responded
to the questionnaires sent to them). But the recommendations obtained as a
result of this study still deserved attention. One of them was, for example, “de-
velopment and application of swarm intelligence tools in planning operations
using groups (swarms) of mobile robotic systems that act as a team”, which was
proposed by the expert group of the thematic area “Research and development
for the needs of national security and defense, dual-use technologies.”

The current situation at the front undeniably confirms how relevant this
recommendation was, but we doubt that research and development in this di-
rection received any, even minimal, additional impetus as a result of our recog-
nition of its relevance and priority.

Verkhovna Rada of Ukraine (2011). Priority Areas of Science and Technology Deve-
lopment: Law of Ukraine No. 2519-VI of 09.09.2010. Bulletin of the Verkhovna Rada of
Ukraine, 4, 23 [in Ukrainian]; Verkhovna Rada of Ukraine (2012). Priority Areas of
Innovation Activity in Ukraine: Law of Ukraine No. 5460-VI of 16.10.2012. Bulletin of
the Verkhovna Rada of Ukraine, 19—20, 166 [in Ukrainian].
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1st round: 2nd round: 3rd round:
* Assessment * Assessment * Refinement
of the Relevance —> of the New Ideas — of Experts’
of Current Priorities ¢ Additional Assessments
* New Ideas Arguments and Proposal

Fig. 1. Sequence of research stages
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Fig. 2. Analysis of answers to closed questions of the first round of surveys for the direction
“Nuclear physics and elementary particle physics. Physics of the universe” from the thematic
module “Fundamental research in the latest areas of mathematics and natural sciences”

The fact is that numerous reorganizations and “improvements” of the state
administration system in Ukraine have led to a situation where virtually all me-
chanisms for implementing state priorities were destroyed, as were the real op-
portunities for science to influence the formation of these priorities. Legislative
approval of such priorities has turned into a meaningless fog for the apparatus
of Ministry of Education and Science of Ukraine, which it has been stubbornly
trying to get rid of lately. Although an article about the results of the 2021 study
was published [7], they turned out to be practically unnecessary for anyone.

We are convinced that in the post-war reconstruction, the situation with evi-
dence-based backing of science, technology and innovation policy setting must
change. Therefore, given that over the past three years there have been cardinal
changes in our state and the situation in domestic R&D, we decided to involve
a broader scientific community in reassessing the priority areas obtained as a
result of the 2021 study. We were supported in this by the Presidium of the NAS
of Ukraine and the Ukrainian branch of the Friedrich Ebert Foundation.

Based on the recommendations of the divisions of the NAS of Ukraine, and also
using data on the participants of past studies and, in addition, attracting through a
website created specifically for this study some scientists who wished to participate in
these studies, we created expert databases for all the nine areas (a total of 960 people).
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Fig. 3. Comparison of assessments of the presence of an adequate state science & techno-
logy and innovation policy and the utilization of science & technology potential by rese-
arch cluster

A feature of the methodology used in this case [8] was that we did not start
“from a clean slate,” but started from the results of the forecasting and analytical
study of 2021, in which the most promising topics of research and development
in nine fairly broad thematic areas proposed to us were named. The main ques-
tions that were asked to the experts now:

» Have these priorities retained their relevance today?

e What new scientific and technological prospects and opportunities have
emerged as a result of the development of world science?

» What new problems, caused by the full-scale Russian invasion, require at-
tention and concentration of efforts of domestic scientists?

The survey process can be illustrated by the following diagram (Fig. 1).

The course of the study is demonstrated on one of the proposed research
areas. Once the questionnaires are filled, the software allows for the assessment
of the relevance and feasibility of a research area (based on answers to closed
questions) in the form similar to Fig. 2.

As we can see in Fig. 2, 42.9% of experts believe that the direction is relevant
for world science, but only 17.9% report that it can now develop in Ukraine.
Problems with equipment are also confirmed. A similar analysis was carried out
for all directions without exception: for those determined in 2021 and for new
proposals. The results are summarized in tables presented in the final report [9].

Given a rather difficult situation in Ukraine with the overall R&D perfor-
mance and setting and implementing science, technology and innovation po-
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licy, we also asked several questions on this matter in the questionnaires. The
answers to them are disturbing. Thus, to the question “Do you believe that the
state has already basically formed a scientific and technological policy adequate
to the current situation?” the vast majority of experts from all thematic areas
without exception gave a negative answer.

As seen in the diagram (Fig. 3), over 90% of respondents from all thematic
areas answered that the Ukrainian government failed to set up such a policy,
and the assessment of the engagement of the available science & technology
potential for defense needs fluctuates in the range of 25—50% across thematic
areas. Researchers’ responses give a clear view of the effectiveness of science &
technology policy in a corresponding R&D sector. As we can see, it is maximal
in the field of energy, followed by medicine (reaction to covid-19), and extreme-
ly low in other areas (it was noticed by less than 20% of experts in new materials
and ~10% by natural scientists, agrarians, and climatologists; almost not no-
ticed by social scientists. But the most striking fact is that only 10% of experts
who evaluated research for defense purposes believed that the government had
set up a science and technology policy in this field. Obviously, it is a continua-
tion of the long-standing (unfortunately!) tradition of underestimating R&D by
our authorities, but in the conditions of war, especially one that has very clearly
demonstrated the unique role of technological innovations, this is incompre-
hensible and unacceptable.

And yet, today we have a clearly defined assessment from a rather signifi-
cant and qualified part of scientists of how the priorities and opportunities for
the development of Ukrainian R&D have changed over the past three years, and
specific proposals regarding directions that have become particularly relevant.
They have been published and available to a broader audience [9]. These results
must be taken into account in setting up a science & technology and innovation
policy. But it turns to be a tall order. After all, as already noted, efforts of the
domestic bureaucracy have succeeded in scrapping all the workable policy schemes
from the Ukrainian legislation and the public administration system, with li-
quidating the government agencies capable of engaging the schemes, created in
early decades of independence. Our European partners have also noted a move-
ment in the opposite direction in these matters?.

This is unacceptable in the current extreme conditions, because the war re-
quires a quick and urgent solution to specific science and technology problems,

2 The report of the EU Directorate-General for Neighborhood and Enlargement Nego-
tiations notes that while Ukraine is gradually approaching the EU in most indicators,
the gap according to the European Innovation Ranking in 2024 has increased and is
only 32.5% of the EU average. Ukraine Report 2024. European Commission. URL:
https://neighbourhood-enlargement.ec.europa.eu/ukraine-report-2024_en (last accessed:
18.03.2025).
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concentration of available capacities and resources. The Ukrainian system for
setting and implementation of science and technology policy lacks a body with
a sufficient authority and influence, capable to deal with them properly. That is
why the idea of the Supreme Commander-in-Chief's Technology Center arose, i.e.
of an entity able to vigorously intervene in the organization of this work. We
would like to wish it success not only in creating new weapons, but also in build-
ing up a new system for management of the national science and technology
development — the one that will be truly felt by the vast majority of our re-
searchers rather than by 10% of them.
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AFTERWORD
O.A. Mekh

The experience of evaluating the research performance and
impact, elaborated on in the presented monograph, shows an
imbalance in Ukraine that is not a unique phenomenon but
rather a consequence of global trends and transformations.
The issues of evaluating Ukrainian R&D are ever stronger refo-
cused from theoretical to practical dimensions, beginning to
have destructive effects. Emerging problems are becoming the
subject of intense discussions at gatherings of scientists, as well
as at scientific and practical conferences and symposia involv-
ing other stakeholders in the evaluation process, including rep-
resentatives of government bodies, public organizations, and
research institutions. One example of such discussions was the
International Symposium “Evaluating results of scientific re-
search in present-day realities: the evolution of approaches in
cognitive, socio-economic and administrative dimensions,’
held in Kyiv on November 28, 2024, by the National Academy
of Sciences of Ukraine under the patronage of UNESCO.
The findings of studies on research evaluation in Ukraine
and beyond, as presented in the monograph, lead to the con-
clusion about an imbalance in favor of metric (quantitative)
assessments over qualitative (expert-based) ones, with a sig-
nificant dominance of formal indicators. The creation of di-
gital and graphical visual indicators and rankings helps better
understand specific aspects of an issue or problem. However,
their downside is the occasional complete disregard for the
essence of scientific results, i.e., the qualitative dimensions of
aresearch problem, its theoretical significance, novelty, align-
ment with global standards, and socio-economic impact.
Indicators based on expert opinions or assessments, which
reveal the qualitative content of research projects, their purpose,
logic of inquiry, creative competence, and societal relevance, are
increasingly overshadowed by metric indicators, numbers, and
graphs. However, a formal metric approach to analysis of the
R&D performance, an emphasis on rankings, and the continu-
ous process of refining (and complicating) evaluation algorithms
not only fail to reflect the quality of a contribution from re-
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searcher or research institution, its novelty, and societal effects but also exacerbate
the existing imbalance. This poses a threat to both the entities engaged in research
and education Ukraine and the national security.

A purely metric approach to evaluation can have profoundly destructive
consequences for Ukrainian R&D system during wartime, as war-related public
budget expenditures lead to a reallocation of funds away from civilian sectors.
Thus, if funding for domestic R&D is determined solely based on formal indica-
tors, which are easier to obtain than qualitative expert assessments, the very
existence of research institutions may be at risk. Moreover, an exclusive focus on
rankings significantly increases the likelihood of manipulations with data about
the performance of research institutions. Therefore, evaluating the role, creati-
vity and contributions of individual researchers and research teams is a specific
process that does not tolerate one-sidedness.

Ukrainian researchers, struggling to meet formal requirements for publica-
tion activity, are increasingly collaborating with foreign and international scien-
tific journals with high metric indicators. This creates a risk that a researcher’s
sole priority purpose will be enhancing his/her scientometric status rather than
addressing scientific problems. This could lead to research institutions focusing
on internal, corporate use of knowledge and its closed information cycle, which
will not contribute to the public perception of Ukrainian research entities as
sources of socio-economic development and security.

In the context of European integration, Ukraine is pursuing an open science
policy and should, therefore, encourage various measures aimed at the imple-
mentation of the National Plan for Open Science, the expansion of scientific
communications and societal interactions, and building trust in science. These
measures are impossible without addressing the imbalance by revising current
approaches to evaluation with emphasis on the qualitative dimensions of scien-
tific results. Hence, the research evaluation system will become harmonious
and balanced only if supplemented with qualitative indicators. Such a system
should perform several functions:

« stimulating best research practices and enhancing research excellence;

» ensuring global standards, public recognition, and socio-economic impact
of research activities;

» ensuring flexibility and adaptability of research teams, structures, and or-
ganizations, considering differences in disciplines, competencies, individual
abilities, and various phases in the research career;

 meeting all requirements for research activities, arisen from the social,
political, environmental, economic, and security challenges facing the country;

» supporting and expanding the autonomy of research institutions and or-
ganizations in the country.

Therefore, evaluation of researchers and research institutions, apart from
improving the research process and enhancing the quality of results, should
foster their positive perception by society. It is also worth emphasizing that the
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level of theoretical, methodological and institutional support for the evaluation
process is crucial for future rehabilitation of the Ukrainian R&D system se-
verely affected by the war. The evaluation system can be deemed balanced once
it meets the following requirements:

* prioritizing procedures for evaluation of qualitative dimensions of research
activities, with quantitative indicators assigned a secondary (supportive) role; the
latter should be used as informational support for experts’ work;

» employing a wide range of quantitative indicators, not limited to “funding
sources” or “publications in high-impact-factor journals™;

» avoiding excessive or inappropriate use of metric indicators to evaluate
researcher’s outputs, as these may only partially reflect their contribution (e.g.,
journal prestige or impact factor) or fail to account for the citation context or
the duration of research career (e.g., h-index);

e prioritizing achieved scientific results: new scientific knowledge, origi-
nality of ideas, and research methods;

» considering the effects of transitioning to open science practices, includ-
ing data and information exchange, collaboration, and new publication formats
such as preprints, scientific reports, and expert assessment reports;

e designating the Presidium of the National Academy of Sciences (NAS) of
Ukraine as the body responsible for the official certification procedure in the institu-
tions of the NAS of Ukraine as the supreme scientific self-governing organization.

These evaluation requirements should ensure the survival of the Ukrainian
R&D in these challenging times, promote the dissemination of best practices in
basic and applied research, foster research culture, guarantee creative freedom,
support inclusive development, reward scientific ethics, responsibility, integrity,
and the training of the next generation of researchers, particularly talented youth.

Finally, it should be reiterated that in times of significant sociocultural transfor-
mations, the issue of uncertainty always arises, necessitating adaptation. The state’s
adaptation strategy should involve support and stimuli to sectors, even if they do
not perform well — this is the cost of navigating a phase of future uncertainty. If
objects or sectors, including R&D, are subjected to regulation and evaluation me-
thods designed for “stable” times, their chances of adapting and surviving a challeng-
ing phase will diminish or disappear. Ukrainian research institutions will face in-
creasing pressures amid integration into a more competitive global research area.
The domestic R&D is unlikely to withstand these changes without government sup-
port. Hence, a transitional period with anti-crisis measures, evaluation me-
thods, and incentives is the only path to preserve R&D in this difficult time.

To further improve the research evaluation system in Ukraine, it is advisable
to expand cooperation of all stakeholders, including the Ministry of Education
and Science of Ukraine, the National Council for the Development of Science and
Technology, the NAS of Ukraine, national branch academies of sciences, and in-
ternational organizations such as UNESCO, the European Commission, and
others engaged in addressing science-related issues and utilization of its results.
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