RESEARCH AND ENGINEERING
INNOVATION PROJECTS

OF THE NATIONAL ACADEMY
OF SCIENCES OF UKRAINE

https://doi.org/10.15407/scine22.01.003
LEVINA, D. A. (https://orcid.org/0009-0007-8291-6256),
and VASILIEV, O. O. (https://orcid.org/0000-0002-8358-7665)

Frantsevich Institute for Materials Science Problems
of the National Academy of Sciences of Ukraine,

3, Omelyana Pritsaka St., Kyiv, 03142, Ukraine,

+380 44 390 7198, secretary@ipms.kyiv.ua

SCIENTOMETRICS AS A TOOL FOR STRATEGIC
MARKETING OF A RESEARCH INSTITUTION

Introduction. To ensure the sustainable development of R&D activities, it is advisable for research ins-
titutions to implement elements of marketing management, particularly strategic marketing, which enab-
les effective managerial decision-making. Applying marketing principles to R&D management enhances
the visibility, competitiveness, and societal relevance of institutional research outcomes.

Problem Statement. This is currently relevant given that, under the conditions of war, funding for the
institutes of the National Academy of Sciences of Ukraine has been significantly reduced.

Purpose. This study aims to substantiate the feasibility and effectiveness of using bibliometric and
scientometric analysis of global scientific information flows as an instrument of strategic marketing in
the management of R&D activities within research institutions.

Materials and Methods. The analysis has been conducted using the Scopus database (Elsevier),
whose analytical tools allow the retrieval and examination of publication data on any research topic based
on selected keywords. Scientometric indicators have been applied to assess trends, structures, and dy-
namics in global R&D related to specific scientific domains.

Results. Using ceramic nanocomposites as an example, the study has examined the dynamics of publi-
cation activity by researchers from various countries, reflecting the relevance and evolution of this R&D
direction. The distribution of publications by document types has provided insight into the maturity and
stage of global research. Further analysis of publications by performing organizations identified target
audiences for potential R&D products, while the distribution by funding organizations allowed for anticipa-
ting sponsor priorities and aligning institutional research plans accordingly. The industry-based distribu-
tion of publications has revealed potential users and consumers of R&D results. The findings have demonst-
rated that scientometric analysis is an effective tool for strategic marketing of R&D. It enables institutions
to identify key audiences and partners; to detect trends and opportunities for developing new R&D products
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and services that meet stakeholder needs; to define key topics and concepts in relevant R&D domains to support evidence-
based marketing strategies; to establish connections with potential collaborators, co-authors, and grant providers.

Conclusions. Scientometric research provides essential input for defining and adjusting priority R&D areas, as well
as for medium- and short-term planning of institutional research activities. Integrating scientometric tools into strate-
gic marketing promotes evidence-based management, strengthens the competitive positioning of research institutions,
and ensures better alignment with global R&D development trends.

Keywords: strategic marketing, scientific products, ceramic nanocomposites, bibliography, scientometric analysis, key

audience.

To ensure the sustainable development of R&D ac-
tivities, it is essential to establish a management ap-
proach that guarantees an adequate level of funding
under any internal or external conditions. This issue
has become particularly pressing in recent years, as
the funding of the institutes of the National Acad-
emy of Sciences of Ukraine (NASU) has been sig-
nificantly reduced due to the ongoing war. Within
the first year after the full-scale invasion began,
core funding decreased by 15%, while competitive
project-based funding declined by 35%. Conse-
quently, many research projects have been cur-
tailed, and the average employment level of research
staff has fallen to 0.6 full-time equivalent or lower.
Industrial enterprises facing similar challenges
successfully employ marketing management tools,
or strategic marketing, to maintain stability and
competitiveness [1]. This term refers to a mana-
gerial activity associated with the development
and implementation of decisions that guide an or-
ganization’s operations toward achieving strategic
competitive advantages, ensuring rapid adaptation
to internal and external changes, long-term sus-
tainability, and alignment of the economic inte-
rests of producers and consumers [2—4].
Depending on institutional goals, the strategy
type may focus on stabilization, survival, or growth.
For the sustainable development of a research ins-
titution, the most appropriate choice is a strategy of
intensive growth, aimed at increasing income and
strengthening market positioning through:
+ the utilization of existing internal capabilities;
+ collaboration with other institutes and univer-
sities;
# active expansion into new markets.
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In implementing such a strategy, all institutio-
nal resources must be directed toward achieving
the defined objectives. The primary means of doing
so is the development and enhancement of R&D
products — including new technologies, materials,
and services — together with the creation of uni-
que innovative solutions and the pursuit of lea-
dership in R&D.

The conceptual framework of the marketing stra-
tegy is illustrated in Fig. 1.

The diagram illustrates the key stages of this
process.

At the first stage, the organization assesses its
R&D potential — available resources such as fun-
ding, equipment, personnel, and R&D outputs —
and conducts an analysis of both the external
and internal environment. Based on this assess-
ment, the institution identifies its strengths and
weaknesses.

Next, the competitive advantage is determined —
what the organization can accomplish more effec-
tively than its competitors (e.g., higher productivity,
unique R&D products, or advanced technologies).

At the second stage, the institution evaluates
whether its available resources are sufficient to
ensure competitive advantage and to achieve its
strategic objectives.

Drawing on the analysis of resources and capa-
bilities, a strategy is selected that allows for the
most efficient use of available assets to attain the
desired level of competitiveness.

Once the strategy is chosen, the institution
identifies any resource gaps that could hinder its
implementation and plans the necessary actions to
secure effective performance in subsequent stages.
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4. Choose a strategy that enables the organization

to utilize its resources in the most effective way,
given its external opportunities

3. Evaluate the potential of the organizations
resources in terms of ensuring a sustainable

competitive advantage and high returns

2. Identify the organization’s competitive
capabilities, such as higher productivity relative

to competitors and other distinctive advantages

1. Identify and classify available resources

Strategy
Competitive
advantage 5. Identify the resource gaps
hindering the implementation
of the strategy; invest into
replenishing and upgrading
Capabilities the resource base
Resources

of the organization; assess its weaknesses
and strengths

Fig. 1. Schematic representation of the marketing management process in an organization [1]

Given the specific nature of R&D products, the
strategic marketing of a research institution re-
quires appropriate and relevant tools, particularly
information-based instruments.

The purpose of this study is to demonstrate the
feasibility of using bibliographic scientometric
analysis of global scientific information flows in
implementing strategic marketing within a research
institution.

One of the most effective tools for analyzing the
R&D marketing environment is scientometric re-
search. Although scientometric methods are wi-
dely applied to assess the publication activity of in-
dividual researchers and research institutions [5],
their use for marketing analysis of R&D activities
in Ukraine has not yet been reported. This study
explores how scientometric analysis can support:
the identification of competitors; the assessment of
demand for R&D developments; the discovery of
emerging niches; the definition of target audiences
through market segmentation — dividing po-
tential clients into groups based on criteria such
as industry, size, and geographical location.

As an example, let us consider how the biblio-
graphic scientometric analysis of global scientific
information flows can be applied to assess the
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competitiveness of one of the priority R&D di-

rections of the Frantsevich Institute for Problems

of Materials Science of the National Academy of

Sciences of Ukraine (IPMS NASU) — the deve-

lopment of ceramic nanocomposites.

The analysis has been conducted using the Sco-
pus database [6], created by the leading European
publisher Elsevier. The choice of this resource is
justified by its key advantages, including:

+ coverage of more than 22,000 scholarly research
journals published by over 4,000 leading pub-
lishers worldwide;

+ inclusion of approximately 13 million patents
from four international patent agencies;

# incorporation of materials from scientific con-
ferences;

+ a data depth of nearly 60 years (since 1966);

+ integration with specialized Elsevier databases
(such as Embase, Compendex, and others) as well
as major databases from other publishers.

In many countries, Scopus serves as a primary so-
urce of scientometric data for conducting evaluative
research at both the national and corporate levels.

The Scopus analytical tools provide users with
unique capabilities for generating customized
search queries. The platform’s functionality enables
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Fig. 2. Distribution of documents on ceramic nanocomposites by year since the appea-

rance of the first publications [6]

the retrieval of all publications on a selected to-
pic, as well as the identification of sources that
cite those works. The search engine allows users
to instantly obtain and analyze results on any
topic expressed through specific keywords, there-
by offering a powerful instrument for R&D mar-
ket analysis and benchmarking.

As an example, let us consider how the biblio-
graphic scientometric analysis of global scientific
information flows can be applied to assess the com-
petitiveness of one of the priority R&D direc-
tions of the Frantsevich Institute for Problems
of Materials Science of the National Academy of
Sciences of Ukraine (IPMS NASU) — the deve-
lopment of ceramic nanocomposites.

The analysis has been performed using the Sco-
pus database [6], created by the leading European
publisher Elsevier. The choice of this resource is
justified by its key advantages, including:

+ coverage of more than 22,000 scholarly research
journals published by over 4,000 leading pub-
lishers worldwide;

+ inclusion of approximately 13 million patents
from four international patent agencies;

¢ incorporation of materials from scientific con-
ferences;

+ a data depth of nearly 60 years (since 1966);

+ integration with specialized Elsevier databases
(such as Embase, Compendex, and others) as well
as major databases from other publishers.

In many countries, Scopus serves as a primary
source of scientometric data for conducting eva-
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luative research at both the national and corpora-
te levels.

The Scopus analytical tools provide users with
unique capabilities for generating customized
search queries. The platform’s functionality enab-
les the retrieval of all publications on a selected
topic, as well as the identification of sources that
cite those works. The search engine allows users
to instantly obtain and analyze results on any to-
pic expressed through specific keywords, thereby
offering a powerful instrument for R&D market
analysis and benchmarking.

Using data from the Scopus database, the pub-
lication activity dynamics of researchers from var-
ious countries in the field of ceramic nanocom-
posites have been analyzed. This indicator reflects
the relevance and global development of this R&D
direction, which, in turn, determines the demand
for corresponding R&D products (Fig. 2).

A bibliographic analysis similar to the one pre-
sented above makes it possible to trace the emer-
gence of promising subfields branching from the
main R&D direction under consideration, thus
enabling a timely response to innovation challen-
ges. An illustrative example is the evolution of re-
search in the broader field of nanomaterials, which
has developed along the following lines (with the
years marking the onset of a significant increase
in publication activity): nanoceramics (2005) —>
— nanostructured materials (2010) - nano-
structured metals (2010) — nanoalloys (2012) —
— carbon nanocomposites (2017).
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The timely initiation of research in a new and
promising area contributes to strengthening the
institutions leadership position in the global R&D
landscape.

The following section presents scientometric
studies of ceramic nanocomposites over a five-year
period (2018—2023) (Fig. 3).

As shown in Fig. 3, ceramic nanocomposites
have remained a prominent R&D trend during
the analyzed five-year period, indicating that
further research in this field can be effectively
planned. At the same time, it is necessary to spe-
cify the composition-related focus by identifying
which types of ceramic nanocomposites are in
greatest demand through scientometric analyses
of boride, hydride, nitride, and other nanocom-
posites to guide subsequent research and deve-
lopment activities.

To develop an effective marketing strategy for
the selected R&D direction, it is essential to un-
derstand the current stage of global research in
this field. Insight into this can be gained from the
distribution of publications by type (Fig. 3). All
analyses presented below are made for the time
interval 2018—2023.

As a rule, at the initial stage of research, confe-
rence papers tend to dominate, followed by journal
articles, then review papers, after which book chap-
ters and subsequently books appear. It should be
noted, however, that this sequence is not universal:
for example, the first publications may be journal
articles or patents rather than conference papers.
Nevertheless, such deviations do not significantly
affect the correlation between the stage of field de-
velopment and the prevailing type of publications.

Among all publications on the topic under con-
sideration, journal articles constitute the largest
share, followed by review papers, book chapters,
and conference papers (Table 1). This distribu-
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Fig. 3. Distribution of documents on ceramic nano-
composites by year for the period 2018—2023 [6]

tion indicates that R&D on ceramic nanocom-
posites has moved beyond the initial stage and is
currently in a phase of active development, which
should be taken into account when planning fu-
ture research. At this stage, it is advisable to focus
efforts and concentrate resources on conducting
applied research and on the development of new
products and services for end users.

To identity the key topics and concepts within
the field and to develop a marketing strategy for
further R&D, it is necessary to study the target
audience of the scientific output — thatis, the group
of organizations most interested in the research
and capable of deriving the greatest benefit from
it. Indirectly, an organization’s level of interest in
a given scientific product can be inferred from
the number of documents on the topic that are
affiliated with it.

The geographical distribution of publications
on ceramic nanocomposites by country for the pe-
riod 2018—2023 is shown in Fig. 4.

It should be noted that the largest part of the
target audience under consideration is concentra-
ted in Asian countries. The distribution of docu-

Table 1. Distribution of Documents on Ceramic Nanocomposites by Document Type for the Period 2018—2023 [6]

Type of document Articles | Reviews

Book section

Conference reports | Books | Short communications

% of the total documents| 79.5

13.2 4.3

2.3 0.3 0.1
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Fig. 5. Distribution of documents on ceramic nanocomposites by organization for the

period 2018—2023 [6]

ments by organizations, presented in Fig. 5, allows
the target audience to be further specified at the
organizational level.

The majority of publications are affiliated with
Chinese organizations, including the Ministry of
Education of the People’s Republic of China, the
Chinese Academy of Sciences, and the Harbin Ins-
titute of Technology, as well as King Saud Univer-
sity (Saudi Arabia) and the National Centre for
Scientific Research (CNRS, France).

8

This information is valuable for analyzing the
competitiveness of a research institution, that is,
identifying what it can do better than its competitors
(e.g., higher productivity, unique R&D products),
determining competitors, and finding potential
partners for collaborative research, including
through competitive projects and grant programs. It
also helps in strategically directing the institution’s
publication and communication policy, such as se-
lecting journals and conferences for dissemination.

ISSN 2409-9066. Sci. innov. 2026. 22(1)



Scientometrics as a Tool For Strategic Marketing of a Research Institution

National Fund of Natural
Sciences of the PRC

Ministry of Science
and Education of the PRC

Fundamental Research Fund
of Central Universities

National Program
for Key R&D

Ministry of Education
of the PRC

National Research Fund

of Southern Korea

Ministry of Science

and Technology of India
Postdoctoral Research Fund
of China

Ministry of Finance
of the PRC

European Commission

10

15 20 25 30
Number of documents x 1000

35 40

Fig. 6. Distribution of documents on ceramic nanocomposites by sponsoring organizations [6]

Figure 6 presents information on organizations
sponsoring research in the field of ceramic nano-
composites. Knowledge of these sponsors allows
research plans to be adjusted in advance to meet
the needs of specific potential funders. The lar-
gest sponsors of work in this field include the Na-
tional Natural Science Foundation of China, the
Ministry of Science and Education of China, the
Fund for Fundamental Research of Central Uni-
versities in China, the National Key R&D Pro-
gram of China, the National Research Center of
Korea, the Ministry of Science and Technology of
India, the China Postdoctoral Science Founda-
tion, the Ministry of Finance of China, and the
European Commission.

The largest sponsors of research in the field un-
der consideration are the National Natural Science
Foundation of China and the Ministry of Science
and Education of China. Other significant spon-
sors include the National Research Center of Ko-
rea, the Ministry of Science and Technology of In-
dia, and the European Commission.

Additional information on potential clients and
end users of R&D outputs can be obtained through
bibliographic analyses of the distribution of pub-
lications by industry (Table 2).

The most interested parties in the results of re-
search in this field — that is, the key target audien-
ce — include several industries, with the main ones
being materials science, engineering, physics and

Table 2. Distribution of Documents on Ceramic Nanocomposites

by Fields of Knowledge for the Period 2018—2023 [6]

Field Materials | Engi- |Physicsand | Che- | Chemical Ecolo Power | Bioche- | Computer | Medical
of knowledge | science |neering| astonomy | mistry | engineering &Y engineering | mistry | engineering | science
% ofthe total | 31.6 18.6 13.9 13.1 9.7 2.8 2.8 2.3 1.2 0.9
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astronomy, chemistry, and chemical engineering.
When planning research, it is important to con-
sider the needs of specific potential end users wi-
thin these sectors.

It should also be noted that for each search
(Figs. 2—6), Scopus provides corresponding
lists of publications, enabling a range of additio-
nal analytical studies with any desired level of
detail.

CONCLUSIONS

The formulation of conclusions in this study has

been assisted by Artificial Intelligence [8].
Scientometric analyses are therefore an effec-

tive tool for the strategic marketing of R&D out-

puts, enabling researchers and institutions to:

+ Identify the key audience: understanding who
publishes and reads research in a given field,
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HAYKOMETPIA AK IHCTPYMEHT CTPATEI'TYHOI'O
MAPKETUHI'Y HAYKOBOI YCTAHOBU

Beryn. JIns nifTpuMKy CTasoro posBUTKY HayKOBMX JOCIIIIPKEHb JOLUIBHUM € 3alIpOBaJPKEHHA HayKOBOIO yCTa-
HOBOIO 3ac00y MapKeTMHIOBOIO VIIPAB/iHHS ab0 CTPATErivHOTO MApPKETHHTY, SIKVUIT JO3BOIE IpUitMaTi edek-
TUBHI YIIPaBIiHCHKI pilleHHA.

ITpo6nemaTnKa. AKTya/IbHVM Lie € Hapasi, KO/ 3a YMOB BillHM 3HAYHO CKOPOTWIOCS (piHAHCYBaHH: IHCTUTYTIB
HAH Vkpainmn.

Mera. JloBecTu BOLINIBbHICTD 3acTOCYBaHH:A 6i6miorpadiyHOro HayKOMETPUYHOTO aHa/li3y CBITOBMX HOTOKIB
HayKoBoI iHpopMalil mpu peaizauii cTpaTerivHOro MapKeTUHTY.

Martepiann it MeTopu. [Iy1s1 aHasi3y 010 BUKOPUCTAHO ITOLIYKOBMII arlapaT 6asy JaHuX Scopus BUAABHULITBA
«Elsevier», sIKWil [O3BOJISIE OTPUMATH Ta IPOAHAI3yBaTH Pe3y/IbTaTu 3a OYAb-sIKOI TeMAaTUKOIO, BUPAXXEHOIO
KJIIOYOBUMI CJIOBAMIA.

Pesynbratu. Ha nprkiiaji HayKoBOTO HAIPsIMKY «KepaMidHi HAHOKOMIIO3MTV» BUBYEHO AMHAMIKy my6rika-
Lii1HOI aKTMBHOCTI HayKOBLIiB Pi3HUX KpaiH, 1110 XapaKTepu3ye piBeHb aKTya/JIbHOCTi HaIIPAMY JOCTipKeHb. Po3-
MOJIi/T ny6niKauil7{ 3a BUJAMI [IEMOHCTPYE, Ha AKiN CcTazil 3SHaXOHATHCA BifIIOBiHI CBiTOBI JOCIIPKEHHA, a pO3-
MOJIi/T r[y6)1i1<auil7[ 3a OpraHisaliAMI-BMKOHABLAMM JO3BOJIAE OLiHUTH LiIbOBY ayUTOPil0 HAYKOBOI PO yKIjil.
AHanisyBaHHA OpraHisalili-CIOHCOPiB JJa€ MOXK/IMBICTDb 3a3fajerigb 3KOPUTYBATHU IIIAHU NOCTI/[KEHDb 3 METOX0
3aJI0BOJICHHSI IIOTPe0 KOHKPeTHUX MOTEHIIIHIX 3aMOBHUKIB, @ PO3IOALI MyOIiKawLill 3a rayyssaMy OKasye II0-
TEHLIIHMX 3aMOBHUKIB Ta KOPUCTyBa4iB HayKoBoOi NpoAykuii. [lokasano, 1110 HayKOMeTPUYHi JOCTiPKEHHA €
eeKTUBHUM IHCTPYMEHTOM JJIs1 MapKeTUHIY HayKOBOI IPOAYKILii, OCKI/IbKY JJO3BOJIAIOTh BUSHAYUTHU KITIOYOBY
aymuTOopiio, ineHTH(IKyBaTH TPEHAY Ta MOXXIMBOCTI PO3POOUTI HOBI MIPORYKTM i MOCIYTH, AKi 3aJOBONBHATD
HOTpeby LiNbOBOI ayANTOPil, BUSHAUNTH K/TI0YOBI TeMy Ta KOHIIELI ¥ CBOIII rajysi it po3poOuTyt MapKeTHHIOBY
CTparTerilo, peJIeBaHTHY /I KOPUCTYBaYiB, HaJTATONVUTY 3B sI3KM 3 IIOTEHILITHUMY CIIiBABTOPaMI Ta FPAaHTOJABLISIMIUL.

BucHoBKU. Pesybrati HAayKOMeTPUYHIX JOCIIKEHb MOXKYTb Oy TY KOPUCHUMM IIPU BUSHAYCHHI Ta KOPUTY-
BaHHI NIPIOPUTETHUX HANPAMIB PO3SBUTKY HAYKOBMX Ta HAyKOBO-ZOCIIHUX POOIT, a TAKOX IIPU CepefHbO- Ta
KOPOTKOCTPOKOBOMY IUIAaHYBAaHHI JOCTIi/I>KEHb HaYKOBOI YCTaHOBI.

Kniouosi cnosa: cTpateriaHmit MapKeTHHT, HayKOBa IPOAYKIIis, KepaMidHi HAHOKOMIIO3UTH, 6i6miorpadis, HayKo-
MEeTPUYHNI aHaIi3, K/II0Y0BA ayAUTOPis.
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