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INTELLECTUAL CAPITAL AS A DRIVER OF ECONOMIC GROWTH
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Abstract. The article examines the role of intellectual capital as a key driver of
economic growth in the context of the global knowledge economy. It explores the
scientific aspects of the formation and utilization of intellectual capital, including
human, structural, and market capital. Particular attention is paid to the relationship
between the development of intellectual capital and the enhancement of economic
competitiveness, as well as the impact of knowledge, innovations, and technological
progress on economic processes. The relevance of the topic lies in the fact that the
level of development of intellectual capital components varies across countries, and
strengthening these components can ensure economic growth. The development
of national welfare directly depends on the level of scientific and technological
progress, new developments, as well as the adoption of technologies and the
advancement of human capital. The development of the economy is determined
by its innovative orientation. The aim of the article is to substantiate the role of
intellectual capital as a key driver of economic growth and, based on scientific
research, to determine its structure, functions, and significance for economic and
innovative development. Drawing on scientific studies, the authors identified the
main mechanisms for integrating intellectual capital into economic processes and
emphasized its importance in ensuring sustainable development within the modern
knowledge economy.
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The results of the study confirm a direct correlation between the level of intellectual
capital development and the pace of economic growth. It was also established that
intellectual capital operates with varying efficiency in developed and developing
countries. In developing countries, particular attention should be paid not only to
ensuring access to education but also to improving its quality. Any efforts aimed at
accelerating economic growth must be based on intellectual capital.

Keywords: intellectual capital, economic growth, innovative economy, human
capital, education.
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AHHoOTanus. Makanaa 3usTKepIIiK KamuTaJlAbIH FajdaM/IbIK O11iM S5KOHOMHUKAChHI
KaralblHAa OSKOHOMHUKAIBIK OCIMHIH Herisri JpaiiBepi peTiHaeri pemi
3eprrenesi. 3UATKEepINiK KalmuTalAbl, OHBIH IIIIHIE aJaMH, KYPbUIBIMABIK >KOHE
HApBIKTBIK KamuTaJ[bl KaJBINITACTBIPY MEH MaijanaHyAblH FBUIBIMU acleKTiiepi
KapacThIpbUIaAbl. 3UATKEPIIK KamuTalgsl JaMbITy MEH 3KOHOMHUKAaHBIH Oacekere
KaOUIeTTUIriH apTThIpy apachlHAaFbl e3apa OaillaHbIcKa, COHIAi-ak OiTIMHIH,
WHHOBAIMSIAPIBIH JKOHE TEXHOJIOTHSIIBIK MPOrPecTiH SKOHOMHKAIBIK YAepicTepre
ocepiHe epekiie Hazap ayaapbuiFaH. TaKbIPBINTBIH ©3CKTINIr — 3UATKEpIiK
KaIllUTaJIJIbIH KOMIIOHEHTTEPIHIH JaMy JCHIeli op elijie opTypii OONybIMEH KoHE
oJIapibl KYIIEHTY apKbLIbl 9KOHOMHUKAIIBIK ©CIM1 KAMTaMAaChI3 €Tyre O0NaThIH/bIFbIH
Jonenaeyae. ¥ITTHIK 9-ayKaTThl 1aMBITY TiKeJIeH FBUIBIMU-TEXHUKAJIBIK TPOTPECTiH,
KaHa o3ipIeMeNnepIiH, COHAal-aK TEXHOJIOTHATIapAbl €HT13y MEH aJlaMH KalluTaj bl
JaMBITYAbIH JeHreiiHe Toyenai. DKOHOMHUKAHBIH JaMybl HHHOBALMSUIBIK OarbITKa
OaiimaHpICTBl aHBIKTaNaAbl. MakalaHblH MakcaThl — 3HATKEPIIK KalUTaJAblH
9KOHOMHKAJIBIK ©CIMHIH Heri3ri ApaiiBepi peTiHAeri peiiH Heri3aey, COoHAai-ak
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OHBIH KYPBUIBIMBI, QYHKIMSIAPBI, SKOHOMHUKAIBIK KOHE HHHOBALUSUIBIK 1aMyIaFbl
MaHBI3bIH FBUIBIMHU 3€pTTEyJiepre CyHeHe OTBIPBIN, TYKbIpbIMAAy. T bUIbIMH
3eprreyaepre CyiheHe OTBIPBIIN, aBTOpJap 3USATKEPIiK KalmUTallbl SKOHOMHKAIBIK
yaepicrepre OipiKTipy[diH HEri3ri MeXaHW3MJEpIH aHBIKTall, Kas3ipri Oiaim
9KOHOMHMKACHI JKaFJaibIHa TYPAKThI AaMy YIIiH OHBIH MaHbI3IbUIBIFBIH aTam oTTi.
3epTTey HOTHIKENEepi 3UATKEPIiK KallUTalAbIH AaMy ACHIredi MeH SKOHOMHKAIBIK
©CiM KapKbIHBI apachbIHAaFbl TIKeNeH ToyenainikTi pactaiasl. CoHmai-ak, 3usTKepIIiK
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AHHoTauusa. B crarbe HCCICAYCTCA POJIb MHTCJUICKTYAJIbHOI'O KalluTajla KakK
OCHOBHOTI'O z[paﬁBepa OKOHOMHUYCCKOTI'O pOCTa B YCJIOBUAX [100aNbHON SKOHOMUKHU
3HAHUI. PaCCManI/IBaIOTCH HAay4YHBIC aCIICKThI q)OpMI/IpOBaHI/Iﬂ 1 HCIIOJIb30BaHUs
HWHTCJUICKTYAJIbHOI'O0  KaliuTala, BKJIIOYad qeﬂOBC‘IeCKHﬁ, CTPYKTypHLIfI n
prHO‘IHLII‘/'I kanutai. Ocoboe BHUMaHUE YACIIACTCA B3aUMOCBS3U MCIKY Pa3BUTUEM
HUHTCIIJICKTYaJIbHOI'O KamuTajia u IIOBBIIICHUEM KOHKypeHTOCHOC06HOCTI/I
OKOHOMMKH, a TAKXKC BINSIHUIO 3HaHHI>i, MHHOBAIIUN U TEXHOJIOTHYECKOIO mnmporpecca
Ha DKOHOMUUYCCKHEC IPOLICCCHI. AKTyaJ'ILHOCTb TCMBI 3aK/IIOYacTCAd B TOM, 4YTO
YPOBE€Hb Pa3sBUTHA KOMIIOHCHTOB MWHTCIIJICKTYAJIbHOI'O KaluTala pa3jindacTCs
B Ka)KI[OfI CTpaHC, U €ro YCHJIICHUC MOXCT 00€eCIeYnTh YKOHOMUYECCKUI POCT.
Pa3zButne HallMOHAJIBHOIO 0J1ar0COCTOSIHUS HapsAMYIO 3aBUCUT OT YPOBHA HAYYHO-
TCXHUYCCKOI0O IMMporpecca, HOBBIX pa3pa60T01<, a TAKXXC BHCAPCHUS TEXHOJIOT UM
U PAa3sBUTUA UYCJIIOBCUCCKOIO KamnuTaia. Pa3BuTne SKOHOMUKHU OmpeacIsACTCA
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€¢ WHHOBAIIMOHHOW HampaplieHHOCThIO. llems cratht -  000CHOBaTh pOIIb
MHTEIIEKTYIBHOTO KaluTajla Kak OCHOBHOTO JIpaiiBepa SKOHOMHUYECKOTO POCTa, a
TaK)Ke, ONMPAsCh Ha HAyYHBIE UCCIIETOBAHIS, OTIPENEIHUTD €r0 CTPYKTYPY, PYHKITHH
U 3HA4YCHHUC [JId OSKOHOMHYECKOIO WM HWHHOBAIIMOHHOI'O PAa3BUTHA. OHI/IpaHCL
Ha Hay4yHbIe HCCJIEIOBAaHUS YUYEHBIX, aBTOPHI BBISBWIM OCHOBHBIC MEXaHHU3MBI
WHTETPAIlMd HWHTEIEKTYyaJhbHOTO KaluTala B OKOHOMHUYECKHE IIPOLECCHl |
MTOYEPKHYITH €T0 3HAYMMOCTH I 00€CTIEUeHHU S YCTOMYNBOTO PA3BUTHS B YCIOBUAX
COBPEMEHHOM SKOHOMHUKHM 3HAHWH. Pe3ynbrarbl HCCIEAOBaHUS MOATBEPXKAAIOT
NPSIMYIO 3aBUCUMOCTh MEXKIY YPOBHEM DPa3BUTHS MHTEIUICKTYaJIbHOTO KamuTaia
Y TeMITaMH 3KOHOMHUYECKOTo pocra. Takyke yCTaHOBIEHO, YTO MHTEIUIEKTYATbHBII
KanuTa GyHKITHOHUPYET ¢ pa3Hoi 3P PEKTHUBHOCTHIO B pa3BUTHIX H PA3BUBAIOIITUXCS
cTpaHax. B pa3BuBaronuxcs crpanax 0co00e¢ BHUMAaHUE CIICNYET YACIATh HE TOJIBKO
o0ecreueHHo JI0CTyIa K 00pa30BaHUIO, HO W TIOBBIIICHUIO ero KadecTna. JIroObIe
YCHITUS, HAIllpaBJIieHHbIE Ha YCKOPEHHE TEMIIOB SKOHOMHYECKOTO POCTa, TOJKHBI
OCHOBBIBATHCS HA MHTEIIEKTYAIbHOM KaIluTale.

KuroueBble cj10Ba: UWHTEIUIEKTYAJIbHBI KalmuTal, SKOHOMUYECKHH pOCT,
VMHHOBAIIMOHHAS YKOHOMUKA, YEJI0BEYCCKHI KarnuTai, o0pa3oBaHue.

Introduction. Economic growth is characterized by the increase in the quantity
and quality of goods and services that a country’s national economy can produce,
reflecting the extent of its economic development. This growth indicates the degree
of progress within the economy and has a positive impact on improving the standard
of living and quality of life for the population.

Two types of economic growth are recognized: extensive and intensive.

- Extensive economic growth involves an increase in the number of goods and
services produced while maintaining the technical structure of production at a certain
level.

- Intensive economic growth, on the other hand, is associated with qualitative
improvements in production processes.

In today’s world, it is challenging to find examples of growth driven solely by
one of these types.

The factors influencing economic growth into three categories:

Supply factors: Including the quantity and quality of resources (natural, human,
and capital) as well as technology.

Demand factors: The level of aggregate demand in the economy, which ensures
full employment of resources.

Efficiency factors: The effective use of resources (McConnell, et al., 1992:36).

Numerous economic growth models analyze the interaction and influence of
these and other factors, with several earning Nobel Prizes for their contributions.

In recent decades, education has been considered the primary driver of economic
development, surpassing traditional factors such as land, labor, and capital.
Consequently, the World Bank has posited that to achieve high developmental
benchmarks, countries must construct knowledge-based economies. The World
Bank identifies four pillars of the «knowledge economy»:
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Economic incentives and institutional regime

Educated and skilled workers

Effective innovation systems

Information infrastructure

Investing in these areas is believed to foster the creation of a knowledge
economy (Chen Derek, et al., 2006). Nations are encouraged to allocate resources to
education, research and development and advanced technologies. By doing so, they
can stimulate innovation, boost productivity, increase income levels, and improve
living standards.

A knowledge-based economy is not merely a manifestation of economic growth
but also a product of economic development, achieved through structural changes in
a country’s national economy.

Endogenous Model of Economic Growth. The endogenous model of economic
growth provides a framework distinct from traditional neoclassical theories. It
posits that economic growth stems from internal factors, such as human capital,
technological advancements, and innovation accumulation. In this model, education
and technology are regarded not as public goods but as «private goods» that
individuals and firms can acquire. Policies that encourage the development of
knowledge and innovation can lead to sustained economic growth.

A significant principle of endogenous growth theory is that increasing education
and technological advancement drives higher income levels. The more abundant and
accessible education and technology become, the greater their availability, creating a
feedback loop where the system’s outputs are reinvested as inputs.

Governments can amplify human capital potential by investing in education
and generate new knowledge and technologies through research and development
investment. As a result, intellectual capital incorporates the key endogenous factors
of human capital and renewal capital.

Materials and methods

Intellectual capital is the product of a knowledge-based economy. Since the late
1990s, it has been studied as a factor influencing economic indicators and wealth
creation. This section will explore some of these studies, their metrics, methodologies,
and findings, serving as a foundation for further research.

From this, we observe that intellectual capital encompasses significant endogenous
factors, such as human capital and renewal capital, essential for economic growth.

The First National Intellectual Capital Assessment: Sweden’s Experience.
Sweden was the first country to evaluate its national intellectual capital, publishing
a report titled «Welfare and Security» in 1999. This document included data on
human, market, process, renewal, and development capital. In the same year, Israel
also published a report on intellectual capital. These initiatives marked the beginning
of comparative assessments among multiple countries. The studies relied on the
Scandia Navigator Model, which posits that the synergistic interaction of various
types of capital drives the growth of national wealth (Edvinsson, 2012).

C.Y. Lin and L. Edvinsson conducted an analysis of national intellectual capital
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in 40 countries, using data spanning 1994 to 2005 (Lin, et al., 2014:16). Their
assessment utilized 29 indicators grouped into five categories: human capital,
market capital, process capital, renewal capital, and financial capital (Table 1). These
indicators were selected through a two-round filtering process.

Table 1 - Indicators of National Intellectual Capital

Human Capital Index Market Capital Index
Skilled labor force Corporate taxes
Employee training Cross-border ventures
Literacy rate Cultural openness
Access to higher education Globalization
Student-to-teacher ratio Transparency
Internet subscribers Country’s image
Budgetary allocation for education Export and import of services
Process Capital Index Renewal Capital Index
Business environment Business R&D expenditure
Government efficiency Fundamental research
Intellectual property protection Share of R&D expenditure in GDP
Access to capital Number of R&D researchers
Computers per capita Collaboration between universities and
Ease of starting new businesses businesses
Mobile phone subscribers Scientific publications
Patents per capita (USPTO, EPO)
Financial Capital
GDP per capita adjusted by purchasing power
parity (logarithmic scale)

The analysis revealed that Northern European countries had the highest levels of
intellectual capital among the 40 nations evaluated. However, the development of
specific components varied across countries.

For the five Northern European countries examined, financial capital ranked
highest in terms of performance. In Germany, Iceland, Norway, and Sweden, human
capital ranked second, followed by process capital in third and market capital in fourth.
Sweden stood out, with renewal capital in third place, followed by process capital
and market capital in fourth and fifth positions, respectively. In Finland, financial
capital ranked first, followed by process capital, human capital, renewal capital, and
market capital in that order. Resilience of Northern European Nations. Are Northern
European countries prepared to overcome potential economic stagnation? Can their
accumulated intangible assets sustain the region’s competitive advantage? The study
concluded that Northern Europe has a robust foundation for continued advancement.

Key Findings from the Analysis

The authors made the following observations:

Financial indicators do not clearly demonstrate the contribution of intellectual
capital to national wealth growth.

Intellectual capital does not always translate into financial results.

A combination of human capital and renewal capital best characterizes intellectual
capital.
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These insights underline the importance of intellectual capital and its diverse
components in driving economic progress.

P. Stahle and A. Bounfour analyzed the dynamics of national intellectual capital
using the 2005 World Competitiveness Report, which comprised 331 indicators
(Stahle, et al., 2008:76). The study classified countries into three groups: developed
economies, transitional economies, and developing economies. The findings revealed
the following:

Four Types of Impact on GDP Growth

Sustained Effect: Current indicator levels align with the present annual GDP
growth.

Accelerating Effect: Current indicator levels correspond with GDP growth trends.

Linear Growth Potential: Indicator trends align with current GDP growth levels.

Exponential Growth Potential: Indicator trends align with GDP growth trends.

Limitations of Intellectual Capital’s Impact

The study identified that the effectiveness of intellectual capital has limits:

- Critical Components: Some components of intellectual capital, such as
education, may become pivotal for development. However, if these components are
underdeveloped, production efficiency declines.

- Contextual Relevance: Intellectual capital components are context-dependent,
with a limited lifespan. For instance, technological components require continual
updates to remain effective.

Evaluation of Economic Indicators

The value and efficiency of intellectual capital cannot be assessed without
considering its economic context. This makes intellectual capital a variable and
context-sensitive parameter. Evaluation should account for its strategic environment
and utilization potential.

Impact of Development Stages

The driving forces of intellectual capital vary across different stages of economic
development:

-in developing economies, increasing the volume of intellectual capital
components yields significant benefits.

- in developed economies, further increases in intellectual capital components
show diminishing returns due to saturation.

For instance, in developing countries, primary education coverage may range from 20%
to 50%, leaving room for improvement. In contrast, developed countries already achieve
90% to 100% coverage, limiting further enhancement. According to S. Bergenheim,
enhancing education can increase per capita GDP by 10% (Bergheim, 2005).

Strengthening intellectual capital components positively affects economic
growth. Developed countries benefit more from these components compared to
developing countries. For example, research and development activities investments
are particularly effective in developed economies, where their impact on GDP growth
is more pronounced.

A. Navarro, L. José, R. Lopez Ruiz, R. Victor, and D. Nevado Pefia developed a
formula to measure the national intellectual capital of EU countries in 2006:
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ICl=HCl+SCl+NECl (1)

Where:

- IC, Intellectual capital of entity i;

HC, - Human capital, including employee education, skills, motivation, training,
and related factors such as compensation systems and contract policies that enable
enterprises to maintain a qualified workforce;

- SC, - Structural capital, defined as a combination of internal processes such
as customer and supplier relations, marketing, research and development and
innovations contributing to operational quality.

- NEC. - Non-explicit capital, comprising components of human and structural
capital that do not fit into the other categories. These are harder to quantify but
remain important as a whole (Navarro, et al., 2011:109).

To evaluate intellectual capital, two types of metrics were used:

Absolute Indicators (Al): Measured in monetary units.

Efficiency Indicators (EI): Expressed as percentage indices.

The model for forming national or regional intellectual capital through human
and structural capital is summarized as follows:

Al = EiL, Al @)
El = %y wjiEl, 3)
Where:

- N -Total number of absolute capital units.
- K- Efficiency metrics related to capital.
- w - Weights, ranging from 0 to 1, summing up to 1.

XC =YY", Al. XEIl, (5)

- X - Capital comprising m generators.

Thus, by regulating and calculating numerous indicators, A.Navarro and others
have drawn the following conclusions:

Northern European countries exhibit high intellectual capital potential,
explaining their superior productivity and wealth. These countries also demonstrate
high technological efficiency due to better management and application of new
technologies.

Southern European countries display lower intellectual capital indicators
compared to Northern Europe.
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Eastern European countries have high efficiency in human capital but show
average absolute indicator values compared to the European average. While these
countries boast well-trained populations, they do not use technology as efficiently as
Northern European nations.

Results

The 2016 study conducted by Lithuanian scientists can be specifically highlighted
in determining the impact of intellectual capital on the economic growth of countries.

The study covered 25 countries of the European Union. The national intellectual
capital model consists of four components: human capital, structural capital, social
capital, and relational capital. The calculation methodology is based on the model
developed by Macerinskiené and others (Macerinskiené, et al., 2017:573).

The indicators of national intellectual capital (Table 2) are divided into three levels.
Two aggregation methods were used to consolidate the values. First, the indicators
were aggregated using a refined method for calculating factor values, considering
standardized regression coefficients. Then, the values of the latent variables were
aggregated using the SAW method. As a result, the level of national intellectual
capital was calculated. For the second level, the SAW method was also applied with
equal weights for the factors. For the third level, the factor weights were determined
through expert evaluation.

Table 2- Indicators of National Intellectual Capital

1 | Human Capital
2 | Quality of education
3 | 1. Student performance (PISA)

2. Advanced computer skills

Social Capital

Accessibility of education

1. Percentage of 1.Institutional levels

population with higher or | 2. Satisfaction with government

3. Life-long learning secondary education performance

4. Satisfaction with education | 2. Youth participation in | 3. Trust levels
education

3. Advanced internet skills

1 Relational Capital Structural Capital

2 | 1. Openness of the country

2. Intensity of foreign direct
investments

3. Number of students studying
in EU-27 (ISCED 5-6)

4. Flow of students (ISCED
5-6)

5. Immigration rate per capita
6. Emigration rate

7. Enterprises engaged in
innovation partnerships with
non-EU countries

8. Export of goods and services

as a percentage of GDP

1. Intensity of
technological transfers
2. Collaboration in
innovation with non-EU

countries

1. Applications to the European
Patent Office

2. Applications to the U.S. Patent
and Trademark Office

3. Applications for community
trademarks

4. Share of innovative enterprises
5. Access to stable broadband

6. Households with internet access
7. Enterprises with internet access
8. Number of researchers and
scientists
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The authors conducted calculations based on indicators over a ten-year period
and found that national intellectual capital positively impacts economic growth.
Additionally:

- Among the four components, human capital was identified as having the most
significant impact on economic development.

- In countries with a high level of economic development, the knowledge factor
demonstrated a positive influence. In these countries, structural capital and relational
capital also positively affect the level of economic growth, while the impact of social
capital was found to be insignificant.

- In countries with a low level of economic development, the knowledge factor
was found to have less significant influence. In such countries, only the quality of
education positively impacts economic growth.

T. Stevanovi¢, M. Ivanovi¢-Duki¢, T. Radenovi¢ and O. Radovi¢ explored the
effects of intellectual capital on economic growth in Southeast European countries
(Stevanovi¢, et al., 2018:777). They based their analysis on Al-Ali’s theory of three
intellectual capital management phases (Al-Ali, 2003:14):

Managing knowledge

Managing innovation

Managing intellectual property

To measure knowledge, the gross enrollment ratio in higher education was used
as a key indicator.

Discussion

The main hypothesis is that national intellectual capital is a significant determinant
of economic growth in Southeast European countries. To confirm this hypothesis,
correlation and regression analyses were applied.

The research results indicated that knowledge management and innovation
management positively influence economic growth. However, problems in intellectual
property management did not demonstrate a positive impact on economic growth.

The findings also revealed that the increase in high-tech exports, the growth in
the number of research and development researchers, and the rise in mobile phone
subscribers had a positive and significant impact on the economic growth of the 15
analyzed countries. Conversely, while the percentage of research and development
activities expenditures relative to GDP and the gross enrollment ratio in higher
education showed positive effects, their statistical significance was minimal.
Additionally, the impact of patent applications was found to be negative.

The calculations revealed a correlation between national intellectual capital and
economic development. A statistically strong positive correlation was observed
between national intellectual capital, the Human Development Index (r=0.806), and
the Global Competitiveness Index (r=0.905), with p<0.01. However, the positive
correlation between national intellectual capital and GDP based on purchasing power
parity was found to be statistically insignificant.

The study by Jednak S. et al. showed that intangible assets constitute 45% of
global GDP, with this figure reaching 70% in the United States and 52% in the
European Union. Northern European countries such as Denmark, Sweden, Finland,
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Norway, and the Netherlands demonstrated the highest levels of national intellectual
capital, Human Development Index, and Global Competitiveness Index.

Regarding developing countries, two key findings were identified:

a) A positive correlation between national intellectual capital and unemployment
was observed, which was not evident in developed countries.

b) Although national intellectual capital is a driver of economic development, it
is not the primary factor (Jednak, et al., 2018:77).

In general, scholars argue that the accumulation of intellectual capital at the
national level plays a crucial role in supporting economic growth. Productivity
increases when knowledge is applied to current tasks, while innovation occurs when
knowledge is applied to new tasks.

Conclusion

In this article, we reviewed studies that examine intellectual capital, particularly
the impact of its components on economic growth, and considered the key conclusions
from those studies for further investigation (Vo, et al., 2024:281).

We would like to emphasize that many studies have identified intellectual capital
as a driving force for improving corporate efficiency (Ausat, et al.,2022:363),
knowledge sharing (Li, et al., 2022:219), innovation (Al-Khatib, 2023:391) and
enhancing innovation efficiency (Zhao, et al., 2022). Additionally, recent research
has started exploring how intellectual capital is increasingly being supplemented by
digital technologies.

Based on the brief review above, the following conclusions can be drawn:

- The development level of intellectual capital components varies significantly
across countries. Strengthening these components can contribute to ensuring
economic growth.

- Overall, intellectual capital has a positive impact on economic growth and
development. However, quantifying its contribution in monetary terms is challenging,
and it does not always translate into direct financial outcomes.

- Human capital and renewal capital (innovation capital) have the most significant
influence on economic growth.

- Intellectual capital has limits to its development, which are defined by the
development limits of its components, such as technology. For instance, technology
must be continuously updated to remain effective.

- The efficiency of intellectual capital components depends on the conditions
established within the country and the overall state of the economy (as shown in
Figure 1). Furthermore, it is influenced by the competency to utilize these components
effectively. For example, in post-socialist countries of Eastern Europe, despite a high
level of professional education among the population, technologies are not used
efficiently.
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Market capital

Relational capital

Renewal capital

Environment

Figure 1 - Environment, economy and intellectual capital

- The increase in high-tech exports, the number of research and development
researchers, and the number of mobile cellular subscriptions per 100 people positively
impact the growth of GDP per capita.

- Knowledge management and innovation management have a positive
effect on economic growth. However, the environment and regulations significantly
influence the quality of knowledge. Therefore, in developing countries, improving
the quality of education is more important than increasing access to it. Any efforts
aimed at accelerating economic growth should be implemented based on intellectual
capital.

For example, if government expenditures on education increase by 1%, GDP per
capita decreases by 2.51% (assuming all other variables remain constant). One reason
for this is that a significant portion of the funding is allocated to employee salaries
rather than improving the quality of the educational process. Highly skilled workers
contribute to the faster adoption of new technologies and production processes. In
countries close to the technological frontier, a highly qualified workforce has a strong
impact on growth. Intellectual capital functions with varying levels of efficiency in
developed and developing countries. In developing countries, intellectual capital is
not the primary driver of economic development. In low-income countries, market
capital does not play a key role in economic growth, while the influence of renewal
capital and development capital is also relatively insignificant.
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Publication Ethics and Publication Malpractice in the journals of the
National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/
ethics.

Submission of an article to the National Academy of Sciences of the Republic of
Kazakhstan implies that the work described has not been published previously (except in the
form of an abstract or as part of a published lecture or academic thesis or as an electronic
preprint, see http://www.elsevier.com/postingpolicy), that it is not under consideration for
publication elsewhere, that its publication is approved by all authors and tacitly or explicitly
by the responsible authorities where the work was carried out, and that, if accepted, it will
not be published elsewhere in the same form, in English or in any other language, including
electronically without the written consent of the copyright-holder. In particular, translations
into English of papers already published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification,
fraudulent data, incorrect interpretation of other works, incorrect citations, etc. The National
Academy of Sciences of the Republic of Kazakhstan follows the Code of Conduct of the
Committee on Publication Ethics (COPE), and follows the COPE Flowcharts for Resolving
Cases of Suspected Misconduct (http://publicationethics.org/files/u2/New_Code.pdf). To
verify originality, your article may be checked by the originality detection service Cross
Check http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide
corrections, clarifications, retractions and apologies when needed. All authors of a paper
should have significantly contributed to the research.

The reviewers should provide objective judgments and should point out relevant
published works which are not yet cited. Reviewed articles should be treated confidentially.
The reviewers will be chosen in such a way that there is no conflict of interests with respect
to the research, the authors and/or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and
they will onh accept a paper when reasonably certain. They will preserve anonymity of
reviewers and promote publication of corrections, clarifications, retractions and apologies
when needed. The acceptance of a paper automatically implies the copyright transfer to the
National Academy of sciences of the Republic of Kazakhstan.

The Editorial Board of the National Academy of sciences of the Republic of Kazakhstan
will monitor and safeguard publishing ethics.

[IpaBua oopmieHUs cTaThU TS MyOIUKAIIMH B )KypHAJle CMOTPETh Ha caiiTe:
www: nauka-nanrk.kz
ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)
http://www.bulletin—science.kz/index.php/en

Jupexrop otaena n3ganus HayuHbIX )xypHasoB HAH PK 4. homanxwvizer
Penmaxropsr: /.C. Anenos, JK.I1I.O0en
Bepcrka Ha xommbroTepe 1/ JKadwipanosa

ITogmucano B neuars 28.02.2025.
Dopmar 60x881/8. Bymara odcernas. [Teuars - puzorpad.
41,0 .. 3akas 1.

POO «Hayuonanvuas axademus nayx PK»
050010, Anmamut, yn. Illeguenxo, 28, m. 272-13-19





