DOI: 10.54503/1829-4324.2025.2-94

CHALLENGES TO THE COMPETITIVENESS OF THE SCIENCE SPHERE
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Introduction. Scientific research stimulates technological progress, which
directly enhances productivity and fosters economic growth. Empirical studies
demonstrate that an increase in scientific output, such as publications, patents, and
research and development (R&D) investments, leads to technological innovations,
which in turn contribute to GDP growth and improvements in living standards.
Currently, science serves not only as a driver of technological advancement but also as a
crucial social and humanitarian institution exerting a significant impact across all spheres
of public life. A nation's development, its competitiveness, and its global standing are
directly contingent upon the state and prospects of its intellectual resources. The
foregoing considerations substantiate the importance, urgency, and relevance of
studying this topic.

The objective of this article is to examine the current state of the science sector
in the Republic of Armenia (RA), identify the fundamental challenges within the sector,
and develop specific measures aimed at addressing them. To achieve this objective, the
following tasks were formulated:

e to examine the current state of development of the RA science sector,

e to analyze the types of funding for the science sector,

e to study the "brain drain" sub-index in different years and its primary causes,
e to develop measures for the elimination of these causes.

Literature Review. Studies and analyses on science are extensive. A substantial
body of literature substantiates the effectiveness of investments in science and
technology. For example, Xiangfei Ma et al. (2024) emphasize the importance of
scientific and technological activity, noting that the rapid changes currently taking place
worldwide are largely driven by advances in science and technology, which in turn are
rooted in scientific and technical activities (STA). Within the framework of their study,
the authors assess the level of STA across countries worldwide, including Ukraine, and
analyze the impact of STA on sustainable economic growth!.

The importance of research and development (R&D) and innovation for
sustainable economic growth is clearly reflected in the EU’s Europe 2020 agenda, where
“smart, sustainable, and inclusive growth” was established as the EU’s new strategic
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objective. It was envisaged that Member States should allocate 3% of GDP to R&D
expenditure. The EU maintains that support for R&D should help Member States sustain
long-term economic growth while simultaneously reducing unemployment, enhancing
competitiveness, and narrowing regional disparities?.

Other authors, Mallick L. et al. (2016), sought to identify the relationship
between education expenditure and economic growth in 14 Asian countries over the
period 1973-2012. Based on their analysis, they conclude that a long-run cointegrating
relationship exists between education spending and economic growth in all the countries
examined?.

Other authors, Brautzsch, H.U. et al. (2015), concluded that during the economic
crisis of 2008-2009 in Germany, support for research and development proved highly
effective, generating a significant leverage effect and offsetting the 0.5% decline in GDP
in 20094

The findings of the study by Rehman N.U. et al. indicate a high intensity of
university and private sector research and development in European countries,
confirming the existence of strong research links between universities and industry.
Based on their empirical analysis, they revealed that, to effectively cope with economic
crises, government-funded special R&D programs, such as tax incentives, R&D grants,
and subsidies, would stimulate technological innovations in the private sector®.

In their study, Corea P. et al. employed meta-analysis methods based on 37
studies published between 2004 and 2011. The results showed that the impact of public
investment on research and development is predominantly positive and significant, as
public funding does not crowd out private investment but instead encourages firms to
invest in research and development®.

Methodology. The informational basis of the article consists of scientific articles
by domestic and foreign authors related to the field, information published on both
national and international information platforms, as well as regulatory legal acts
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governing the sector. In the course of the analysis, methods of data collection, analysis,
and synthesis were applied.

Analysis. Today, countries around the world must increasingly adapt to rapid
economic, technological, and social changes occurring in a globalized world in order to
ensure sustained economic growth. Many of these transformations are driven by
scientific and technological progress, which, in turn, is underpinned by the development
and expansion of scientific and technological activities’.

As a result of scientific and technological activity, new ideas, products, services,
and skills are generated, contributing to improvements in the quality of life of
individuals and society as a whole. In this regard, a general upward trend in public
investment in science has been observed globally over recent decades. The importance
of scientific research in addressing global challenges—ranging from climate change to
digitalization and medical innovation—is increasingly emphasized.

The Republic of Armenia, despite its limited economic resources, actively
participates in international scientific projects and seeks to develop its domestic scientific
infrastructure. Nevertheless, both the scale and the effectiveness of public investment in
science remain insufficient to significantly stimulate economic growth. The scholarly
literature highlights the diversity of national approaches to science policy. In particular,
European models are distinguished by a high degree of strategic planning, substantial
public funding, and integration into supranational frameworks, most notably within the
European Research Area.

Target 9.5 of the United Nations Sustainable Development Goals (SDGs) is
formulated as “Enhancing scientific research and upgrading the technological
capabilities of industrial sectors,” and emphasizes the strengthening of research and
development (R&D), as well as the upgrading of technological capacities in all countries,
particularly developing economies®. This target includes measures aimed at encouraging
innovation by 2030, increasing the number of researchers, and expanding expenditures
on research and development. In this sense, the SDGs highlight the necessity of
enhancing the potential of scientific and technological activities (STA) and improving
their outcomes.

The ways in which science can support the 2030 Agenda for Sustainable
Development have been examined by Schneider et al. (2019)°. By analyzing the impact
of research and development on sustainable economic growth, the authors emphasize
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the need to intensify scientific activity under conditions of global challenges and to
create favorable conditions for economic growth across all countries!®. In this context,
technologies and innovations that promote “green growth” are of particular importance.
According to OECD data, green growth provides a practical and flexible approach for
achieving tangible progress across both economic and environmental dimensions, while
fully accounting for the social consequences of “greening” economic growth.

Scientific, technical, and technological research in the field of green growth
contributes to the conservation of natural resources and enables economies to realize
their full long-term potential on a sustainable basis. This includes the provision of
essential ecosystem services such as clean air and water, as well as the preservation of
biodiversity, which are critical for food production and human health!!.

The analysis of the scientific sector cannot be comprehensive without an
examination of funding levels. In the Republic of Armenia, the current state of science
financing is characterized by relatively low indicators. According to statistical data,
expenditure on research and development in Armenia as a share of GDP has fluctuated
between 0.20% and 0.26% in recent years (Table 1). When compared with international
practice, this level is considered quite low and, in our view, represents one of the factors
contributing to the “brain drain.”

Table 1
Share of science funding in GDP, as well as by sources of provision, 202312

Country State Private sector Share in GDP
Armenia 52.7 16.8 0.23

Georgia 38.4 27.3 0.33
Germany 13.9 69.8 3.1

OECD Average 10.4 67.9 2.7

EU Average 11.2 66.4 2.2

Romania 35.2 33.1 0.51

Israel 5.7 59.3 6.3

Czech Republic 17.8 59.7 1.98

The data presented in the table indicate that Armenia is broadly comparable to
Georgia in this respect. As observed, funding for science in Armenia is predominantly

10 Sustainable Development Goal 9. Build Resilient Infrastructure, Promote Sustainable Industrialization
and Foster Innovation/Sustainable Development Goals. SDG Tracker. Available online: https://sdg-
tracker.org/infrastructure-industrialization

11 OECD. What Is Green Growth and How Can It Help Deliver Sustainable Development? Green Growth
and Sustainable Development. Available online:
https://www.oecd.org/greengrowth/whatisgreengrowthandhowcanithelpdeliversustainabledevelopment.ht
12 OECD (2024). Main Science and Technology Indicators (MSTI) Database; UNESCO Institute for
Statistics (UIS) Data Centre — Gross Domestic Expenditure on R&D (GERD) by sector of performance.
https://stats.oecd.org/Index.aspx?DataSetCode=MSTI PUB , https://uis.unesco.org
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provided through the state budget, while investment from the private sector remains at
a very low level. This stands in contrast to countries with well-developed scientific
systems, where private-sector funding plays a substantially larger role in financing
research and development.

Since “brain drain” is one of the obstacles to the sustainable development of the
science sector in Armenia, within the scope of this article, it was deemed necessary to
also examine the Fragile States Index (FSI), which is calculated in international
practice'®. It is usually calculated using 12 sub-indices, which include the “brain drain”
sub-index. The value of each sub-index ranges from 0 to 10; notably, the closer the value
is to 10, the more vulnerable the country is considered. A high value indicates that the
country is more unstable and vulnerable, whereas a lower value reflects greater stability.
The overall score of the index is interpreted as follows: 0-30; very stable country, 30-60;
stable, 60-90; vulnerable, and 90-120; critically vulnerable. Within the scope of this
article, Armenia’s position in this index over recent years has been analyzed (Table 2).

Table 2
The Brain Drain index in Armenia, 2014-2024!4
Rank Total Refugees | External Human | Public | Human

and IDPs | intervention | Flight / | service | rights

Brain

drain
2014 104 71.3 6.7 6.5 5.7 4.4 6.8
2015 108 69.7 7.0 6.8 6.0 4.1 6.5
2016 109 69.6 6.7 6.9 5.9 3.8 7.0
2017 102 71.0 7.0 6.7 6.2 3.6 7.0
2018 102 69.5 6.7 6.4 6.1 3.4 6.9
2019 105 66.7 6.4 6.3 6.4 3.3 6.6
2020 108 64.2 6.1 6.0 6.5 3.3 6.3
2021 91 69.8 6.6 7.0 6.8 3.9 6.0
2022 97 67 6.5 6.9 6.7 3.6 6.7
2023 93 67.5 6.8 7.0 7.2 3.4 5.8
2024 89 68.1 7.3 7.5 6.9 3.9 5.5

It should also be noted that, among the 12 sub-indices of this index, those of
significant importance have been highlighted in the table. Thus, in 2024, Armenia was
considered a non-risk country but with moderately high vulnerability, as it ranked 89th

13 Fund for Peace. (n.d.). Fragile States Index indicators. Fragile States Index.
https://fragilestatesindex.org/indicators/
4 Fund for Peace. (n.d.). Fragile States Index indicators. Fragile States Index.
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out of 179 countries in this index, with an overall score of 68.1, improving its position
by 4 places compared to 2023 (93rd place)’.

Among the most concerning areas are external impact (7.5) and displacements
(7.3), which are consequences of conflicts, while the “emigration and loss of specialists”
sub-index stood at 6.9, which is also worrisome. Notably, the most favorable value for
Armenia was recorded for the public services sub-index, which amounted to 3.9 in 2024.
Data from the last ten years indicate that the “brain drain” sub-index reached its highest
value in 2023, associated with the unstable political situation in Armenia. Analyzing this
index, it can be concluded that in 2024 Armenia was in a non-war state; however,
security and external risks were considered vulnerable, which explains its inclusion in
the group of “sensitive states”.

Conclusions. In conclusion, based on the conducted analysis, the following
recommendations can be formulated. In particular, it is necessary to prevent brain drain,
which can be achieved by providing scientific personnel with competitive salaries, social
guarantees, and opportunities for professional development. A major constraint to the
development of science in the Republic of Armenia is the low level of funding from the
private or business sector, despite the fact that such financing plays a crucial role in
building an advanced scientific system, as evidenced by indicators observed in various
countries worldwide. It should also be noted that in the Republic of Armenia the
linkages among the state, science, and the economy remain weak, which constitutes a
significant barrier to the commercialization of research outcomes.
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BBI3OBBI KOHKYPEHTOCITOCOBHOCTU HAYYHOY COEPHL B APMEHUU
AKOIIH EBI'EHUA

Awnnoranus

Hayunrpie wuccienoBaHus CTUMYJHMPYIOT TeXHOJOTHYECKHMH IIporpecc B
SKOHOMHMKEe, YTO HAIpAMYIO IIOBBIIIAET IIPOM3BOJMUTENBHOCTh M  CIIOCOOCTBYeT
5KOHOMHYECKOMY POCTY. DOMIIMPHUYeCK/e HCCIe/JOBaHUsA TTI0Ka3bIBalOT, YTO YBeIHYeHMe
HAay4YHOH IIPOZYKTUBHOCTH, TaKOM KaK ITyOMMKAaIlMy, IIATeHTHI U WHBECTUIHUU B
HCCIIeIOBAaHUA U Pa3pabOTKH, IPUBOAUT K TEXHOJIOTUYECKMM MHHOBAIUAM, KOTOPHIE, B
CBOIO odepens, crocobcTBytoT pocty BBII u moBsimenuto ypoBHs >xusHu. Hapaxy co
BCeM STHM, HayKa ABJIAETCA He TOJbKO JBIDKYIIel CUIOH TeXHOJOIrM4YeCKOro mporpecca,
HO M BaXHBIM COIMAJIBHBIM M TyMaHUTAPHBIM MHCTUTYTOM, OKa3bIBAIOIIVM
3HAYMTeIbHOEe BIMAHME Ha Bce cdephl oONIeCTBEHHOH XM3HU. PasBuTHe cTpaHbI, ee
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KOHKYPEHTOCIIOCOGHOCTD U TJI00a/IbHOE ITOJIOXKEeHYe HallPAMYIO 3aBUCAT OT COCTOSHUA U
NEePCIIEKTUB ~ WHTEJUIEKTyaJIBHBIX  PeCcypcoB.  BrlmemsioxkeHHOe  OOOCHOBBIBAET
AKTYaJIbHOCTb U3yUEeHU A rZ[i':lHHOIL/'I TE€MBI.

Ilenp maHHOM CTaThU — U3yYeHUE NTPO6IeM KOHKYPEHTOCIIOCOOGHOCTH HAyIHOTO
cextopa PA. [lna pmocTmxeHMA 3TOH menu B paboTe OBLIM IIOCTaBJIEHBI CIeLyIOLIMe
3a7la4uu: U3ydeHue TeKyIIero COCTOSHUA Pa3BUTHA HayIHOTro cekTopa PA, aHamu3 BuzoB
(brHaHCHPOBAHUA HAYYHOTO CEKTOPA, U3ydeHue CyOnH/eKCa «yTeIKa MO3TOB» B Pa3HbIe
TO4bI, BbIABII€EHVE OCHOBHBIX ITPUYNH 3TOM YT€YKH U paBpaGOTKa Mep, HalIpaBJIECHHBIX Ha
ee yCTpaHeHHe.

Ha ocHOBaHMM ITOJNy4YeHHBIX Ppe3yJIbTaTOB OBLIO IOAYEPKHYTO Clenyloliee:
IpefOTBpallleHNe  YTEeYKM  MO3TOB  BO3MOXKHO 32  C4eT  IIpefOCTaBJIeHHI
KOHKYPEHTOCIIOCOOHBIX 3apIUIAaT, COIMAJBHBIX TapaHTHHl M BO3MOXHOCTEH I
IpodeCCHOHAIBHOTO Pa3BUTHUA HAyYHBIX KaZPOB.

CYIJ.[ECTBeHHBIM IIpEIATCTBHEM [JIA PAa3BHTHA HAYKH B APMeHI/II/I ABJIAETCA
HU3KUH 06beM (HMHAHCUPOBAHUA CO CTOPOHBI YaCTHOTO MJIM KOMMEPYECKOTO CEKTOpa,
KOTOPBIﬁ HUT'paeT Ba>XKHYIO POJIb B paSBHTOfI Hay‘IHOﬁ CHucTeMe, O 9eM CBHAETEIbCTBYIOT
IIOKa3aTenu, BHQ)HKCHPOBHHHBIE B Pa3HBIX CTpdHAX MHDPA. B APMeHI/II/I CBA3b MEXAY
TOCyAapCTBOM, HAayKOHl M SKOHOMHUKOII BCe elle caba, YTO ABJIAETCS CYIECTBEHHBIM
MIPpEenATCTBHEM IJII KOMMEPINATIN3dIINH HAYIHBIX PE3YJIbTdTOB.

KimoueBsie cnoBa: Hayka, BBII, HayuHble wucciemoBaHuA, pacxXomsl Ha
HCCIefloBaHuA, QUHAHCUPOBaHHE, «yTeYKa MO3TOB».

CHALLENGES TO THE COMPETITIVENESS OF THE SCIENCE SPHERE IN
ARMENIA

YEVGENYA HAKOBYAN

Abstract

Scientific research drives technological advancement, which directly enhances
productivity and stimulates economic growth. Empirical studies indicate that the
expansion of scientific output, such as publications, patents, and investments in research
and development, leads to technological innovations, which in turn contribute to GDP
growth and improvements in living standards. Today, science is not only a driver of
technological progress but also a critical social and humanitarian institution, exerting a
significant influence across all spheres of societal life. A country’s development,
competitiveness, and global standing are directly dependent on the state and potential
of its intellectual resources. This underscores the importance, urgency, and relevance of
studying this topic.

The aim of this article is to examine the challenges to the competitiveness of
Armenia’s scientific sector. To achieve this objective, the study sets the following tasks:
to investigate the current state of the development of Armenia’s scientific sector; to
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analyze the types of financing for science; to examine the “brain drain” sub-index over
different years and its main causes; and to develop measures to mitigate these issues.

Based on the analysis, the following recommendations can be made: it is essential
to prevent brain drain by providing competitive salaries, social guarantees, and
professional development opportunities for scientific personnel. Another significant
obstacle to the development of science in Armenia is the limited financing from the
private or business sector, which plays a crucial role in establishing a well-developed
scientific system, as evidenced by global examples. Furthermore, the weak linkage
between the state, science, and the economy in Armenia remains a significant barrier to
the commercialization of scientific results.

Keywords: Science, GDP, scientific research, research expenditure, funding,
brain drain.
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