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Abstract: In the modern era, when globalization is widespread, the intellectual potential of the population has become
one of the factors of socio-economic and innovative progress. The integration of Azerbaijan into the civilized world and
the provision of socio-economic development in the country depend more on the development of science and education,
the level of development of new scientific knowledge, techniques and technologies, etc. Today, the importance of the
formation and capitalization of intellectual potential is assessed as a factor influencing competitiveness at various levels
of the economy. At the modern stage of the development of the information-knowledge economy society, the
assessment of intellectual potential plays an important role in increasing the efficiency of the national economy. In the
article, the existing methodical approaches to the evaluation of the intellectual potential of higher education and
scientific-research institutions are comparatively analyzed and summarized. Indicators that allow the assessment of
intellectual potential in the field of education and science are presented in the form of a table. Based on these indicators,
the assessment of intellectual potential was carried out for the first time with one of the approaches considered, and the
results were presented. This will support making optimal decisions for the development of intellectual potential.

Index Terms: Intellectual potential, assessment methodology of intellectual potential, indicator, system of indicators,
science index, education index.

1. Introduction

In recent years, interest in studying the processes of intellectual development of society has increased sharply. This
is primarily related to the formation of a new socio-economic formation - a society of knowledge, whose main driving
force and product is the production, dissemination and efficient use of scientific knowledge and technology. Modern
society is based on large-scale scientific research and development projects initiated, implemented and supported by
state, intergovernmental and non-governmental associations and foundations. Innovative development, based on a
scientifically thoughtful increase and use of the country's intellectual potential (IP), becomes a strategic goal of the
country's state policy. The development index of the intellectual potential of society is conceptually the most important
component of the more general human development index (Human Development Index - HDI). This index has been
calculated for almost all countries of the world since 1990 at the initiative of the United Nations (UN). The evaluation
results are systematically published in scientific publications. HDI scores are: low (<0.550), medium (0.550-0.699),
high (0.700-0.799) and very high (>0.800). In the 2021 evaluation of the countries, Switzerland ranked first with 0.962
points, Norway ranked second with 0.961 points, Iceland ranked third with 0.959 points, and Azerbaijan ranked 91st in
this list with 0.745 points. Neighboring countries have overtaken Azerbaijan according to this indicator. Turkey shares
48th place with 0.838 points, Russia 52nd place with 0.822 points, Georgia 63rd place with 0.802 points, Iran shares
76th place with 0.774 points [1, 2]. According to the HDI index, Azerbaijan ranks near the middle of the
Commonwealth of Independent States (CIS) countries, and near the bottom according to the education index (table 1,
fig. 1).
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Table 1.Human development index in CIS countries

52 Expected Mean . Human
§ é Countries yegrs_of years_of Edilrj](éaegon devglopment
g schooling | schooling index
52 Russia 15.8 12.8 0.87 0.822
56 Kazakhstan 15.8 12.3 0.85 0.811
60 Belarus 15.2 121 0.83 0.808
63 Georgiya 15.6 12.3 0.84 0.802
7 Ukraine 15.0 111 0.79 0.773
80 Moldova 14.4 11.8 0.79 0.767
85 Armenia 131 11.3 0.74 0.759
91 Azerbaijan 135 10.5 0.73 0.745
91 | Turkmenistan 13.2 11.3 0.74 0.745
118 Kyrgyzstan 13.2 114 0.75 0.692
122 Tajikistan 117 113 0.70 0.685
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Fig. 1. Education index of the CIS countries in 2021

The main characteristic of highly developed countries is that at the end of the 20th century, science has already
become the most important productive force. The economic, financial, military and political power of developed
countries now directly depends on the state of fundamental and applied science, the development of scientific research
and innovations, the specific weight of science-intensive products in the total volume of industrial production and gross
national product. The development of intellectual potential is determined on the one hand by the ability to provide
science with modern, high-capital and resource-intensive tools and devices, and on the other hand the ability to train a
sufficient number of scientists, engineers, technicians and high-level qualified personnel. Based on the above, the
intellectual potential of the society means the totality of human, material and financial resources involved in two closely
related areas of the intellectual life of the society - science and education. IP is valued by researchers as one of the main
criteria for the growth of the world economy, and the importance of its formation and capitalization is recognized today
as a factor affecting competitiveness at various economic levels. In developed countries, great importance is attached to
issues of intellectual potential. Therefore, the development of common criteria and methodological basis for IP
assessment is one of the urgent issues. The main goal of the work is to analyze the existing methodological approaches
used in the evaluation of IP and to carry out a quantitative assessment of intellectual potential in education and science
in Azerbaijan. It was found out from the conducted studies that the indicators used in the evaluation of the IP of science
and education correspond to the indicators used by the CIS countries. Therefore, the methodology proposed by Russian
scientists was used in the evaluation of IP [2].

2. Literature Review
IP is the main driving force of a new type of economic development. Studies demonstrate that the investigation of

the principal indicators system and existing methodological approaches for IP assessment is vital [1, 3]. We should note
that there exist evaluation methodologies utilizing different indicators at the international level [4-7]:
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= The United Nations Educational, Scientific, and Cultural Organization (UNESCO) [4];
=  Organisation for Economic Co-operation and Development (OECD) [5, 6];

=  Methodology for calculating knowledge index (World Bank) [7];

= etc

Many approaches have been proposed by researchers to evaluate IP.
One of the first researchers in this field is the American scientist and economist P. Drucker. He proposed to
evaluate the intellectual potential based on three indicators:

- assessment of the institutional regime that helps motivate the efficient mobilization and distribution of
resources, stimulation of creativity, generation, dissemination and use of new knowledge;

- availability of educated and qualified personnel capable to constantly improve and adapt their skills for the
generation and efficient use of new knowledge;

- efficiency of innovation system of companies, research centers and universities [8].

Edvinsson L. and Malone M. proposed to measure the intellectual potential of the region based on five components
(human capital, market capital, organizational and technological capital, material capital and financial capital) [9].

In [10], the author considers indicators that characterize the state of two interrelated spheres of intellectual activity
of society, that is, science and education, in order to assess the intellectual potential of society.

In [11], the author used indicators of educational (number of university students per 10,000 economically active
population; number of students of secondary educational institutions per 10,000 economically active population; share
of educational expenses in GDP, in %), scientific-innovation potential (share of R&D expenses in GDP, in %; number
of scientists and engineers per 10,000 people; number of patent applicants per 1 million people; number of personal
computers per 100 families) and cultural (library stock, copies per 1000 persons; museum attendance,persons per 1000
people; theater attendance, persons per 1000 people; volume of libraries electronic catalogues, % to the total volume of
stocks) to evaluate intellectual potential of the population at the macro level. The values of educational (F,,), scientific
and innovation (Pg;) and cultural potentials (R.,) are calculated as an arithmetic average of their coefficients and
integral index of intellectual potential of the population (/;,,) is calculated according to the formula :

Pt PitRy
=T

where: I;,,,, — an integral index of intellectual potential of the territory; P, — an index of educational potential; Ps;— an
index of scientific and innovation potential; R, — an index of cultural potential of the territory. The methodology of
evaluating the intellectual potential of the population at the macro level (including countries, federal districts, regions)
allows to ensure the adoption of high-quality decisions for the formation of the intellectual characteristics of the
population.

In another study, the authors proposed the use of publications, number of patents, R&D funding to evaluate IP [12,
13].

In [14], a new methodology for calculating the IP development index is presented. The methodology developed by
the author is based on the methodology proposed in [2].

In another study, a methodology for the integral assessment of the scientific and technical potential of the country
was proposed. Eight indicators were used in the proposed methodology (hnumber of scientists and engineers working in
the field of scientific and technological development; national expenses on science; number of patents registered in the
country; number of patents registered abroad; volume of technology trade (in terms of value); volume of export of
science-intensive products; added value in processing industry; volume of technology exports) [14, 15].

In [16], a complex index evaluation method was proposed that evaluates the intellectual potential of the country
and its regions. The evaluation of IP in the methodology includes the following indices:

= indicators of science and education (share of scientific workers per 1,000 people working in the regional
economy; share of R&D expenditures in the total regional product; share of university students per 10,000
people; share of university doctoral students per 10,000 people; share of population in the total number of
population, share of funds spent on scientific research, etc.);

= innovation indices (the level of innovation activity in the region; the share of innovative enterprises operating
in the region in the total number of enterprises; the share of innovative goods, works and services in the total
volume of goods, works and services;);

= social welfare indices (Gini coefficient; level of life expectancy in the region (health, income level, etc.);
cultural indicator (museum, theater, concert, etc.).

The World Bank presented the evaluation methodology of the Knowledge Index. From the three indices that make
up the knowledge index in the methodology: education index (percentage of literacy of the mature population;
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percentage of the population with secondary education; percentage of the population with higher education); innovation
index (revenues from the sale of patents, licenses, etc.; number of applications for patents and trademarks; number of
scientific and technical articles in specialized journals); information communication technologies index (number of
phones and computers per 100 people; number of active Internet users (100 people)) is used. This index measures the
country’s ability to produce and distribute knowledge on its territory [7, 17].

In [18], to measure the intellectual potential of the university, the author used three (number of doctors of sciences;
total number of professors and teachers aged from 30 to 49; persons educated in leading research and university centers
of the world) indicators of the intellectual potential of the teaching staff and eight indicators (number of articles in
scientific journals indexed in Web of Science, Scopus databases; income from R&D works; number of master’s and
doctoral students defending their dissertations; number of intellectual property objects registered in accounting; number
of small innovation enterprises; share of R&D in total R&D, in %; number of scientific laboratories and departments
equipped with high-tech equipment; income from R&D works within international scientific programs) of the
intellectual research potential of the university.

In [19], work was carried out on the evaluation of the activity of scientific organizations, science, and innovation
activity. The author has carried out an expert assessment of innovation projects.

3. Methodology

In the society and the knowledge economy, two areas of life, science and education, are important and become the
leading productive force. Since Azerbaijan is included in the CIS area, the methodology proposed in [10] was used in
the assessment of IP.

In the methodology proposed in [2], the indicator of two interrelated areas of the intellectual activity of the society,
i.e.: science and education, was used to evaluate IP. The authors proposed measuring educational potential based on
three indicators: 1) The general education level of the “mature” population (representing the principal part of the
population who have completed their studies in educational institutions and are employed); 2) The specific weight of
those studying in higher education institutions according to the population (per 10 thousand population); 3) Share of
education expenditure in the gross domestic product (GDP). Therefore, EP index reflecting the potential of the
educational sphere represents the numerical average value of these three indicators and is calculated using formula (1).

EP — e1+e32+e3 (1)
where e, — indicates general education level of the "mature” population, e, — is specific weight of students in the total
population (number of students per 10,000 population), e; — is the index demonstrated the share of education costs in
GDP.

In [2], the authors used two indicators in the creation of scientific potential: 1) the share of personnel working in
the field of science and scientific services; 2) the share of expenditures on science in GDP. The scientific potential
index (SP), which characterizes the general scientific potential of the country, expresses the numerical average value of
these two indicators and is calculated using the following formula (2).

_ S1ts2
SP === (2)
where s, — is the share of personnel in the field of science and scientific services, s, — is the share of expenditures on
science in GDP.
The integral index of intellectual potential (IP) is equal to the numerical average of the index of educational
potential (EP) and the index of scientific potential (SP). The following formula (3) is used to calculate the integral
index IP [2].

__ EP+SP
- 2

IP

3)
4. Assessment

Today, Azerbaijan is prominent in the world not only as a country with rich natural resources but also as a country
of innovations with high intellectual potential and the application of information and communication technologies. The
state of Azerbaijan implementing the policy of European integration, is consistently interested in learning and applying
the experience of leading countries of the world. We should note that the most significant factor influencing the
formation of IP is the country's higher education, science, and scientific research system. To some extent, this is
influenced by state funding (the state's budget for scientific research and education). In this section, a quantitative
evaluation of IP was carried out based on the approach proposed in [10] on education and science in Azerbaijan. A
number of indicators reflecting the state of education, science, and development level in the Republic of Azerbaijan
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according to the statistical collection of the State Statistics Committee of Azerbaijan (2017-2021) were used in the
assessment of IP [20]. These indicators are listed in table 2.

Table 2. System of indicators for calculation of intellectual potential

Indicators 2017 2018 2019 2020 2021
Gross domestic product (GDP) 70337.8 80092.0 81896.2 72578.1 93203.2
Total number of employed population 4822.1 4879.3 4938.5 4876.6 4988.2
Indicators on education

Expenditures on education from the state budget (million manats) 1742.8 1966.6 2285.9 2774.3 3092.2
Specific weight of students studying in higher education

institutions by population (per 10 thousand population) 171 179 189 199 211
[The share of the expenditures allocated to education from the state 25 25 28 38 33

budget in GDP (%)
Indicators on science

Expenditures for science from the state budget (million manats) 109.8 117.8 1223 143.6 151.8
[The share of the expenditures allocated to science from the state

budget in GDP (%) 0.16 0.15 0.15 0.20 0.16
Number of personnel working in the field of science and scientific

services (thousands) 735 4.3 745 29 735
From them:

Doctor of sciences (thousands) 1.414 1.415 1.466 1.433 1.351
Ph.D. (thousands) 6.243 6.137 6.218 5.819 6.302

Note: The table was compiled based on the materials of the State Statistics Committee of Azerbaijan, https://www.stat.gov.az

The dynamics of expenditures on science and education from the state budget and their share in GDP for 2017-
2021 are illustrated in the following graphs (Figure 2 and Figure 3).

== Expenditures allocated to science from the state budget

== Expenditures allocated to education from the state budget
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Fig. 2. Expenditures on education and science from the state budget (million manats)

== The share of the expenditures allocated to education from the state
budget in GDP

== The share of the expenditures allocated to science from the state
budget in GDP
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Fig.3. The share of expenditures allocated to education and science from the state budget in GDP (%)
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As seen from Figure 2, the expenditures allocated to education and science from the state budget for 2017-2021
have been dynamically increased. In Figure 3, the share of education expenditures in GDP is the same for 2017-2018,
an increase for 2019-2020, and a decrease for 2021. The share of expenditures allocated to science in GDP decreased in
2018-2019, increased in 2020 and decreased in 2021.

The dynamics of those working in the field of science and scientific services, including doctors of science and
doctors of philosophy, for 2017-2021 are shown in the graph below.
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Fig.4. Changes in the number of workers in the field of science and scientific services, including doctors of science and doctors of philosophy (2017-
2021)

As can be seen from the graph, there are increases and decreases in the dynamics of workers in the field of science
and scientific services. In 2021, the number of doctors of science decreased by 63 people compared to 2017, and the
number of doctors of philosophy increased by 59 people.

The measurement of educational potential is calculated on the basis of indicators of average duration of education
and expected duration of education, which are components of the HDI since 2010. The value of the e; indicator, which
expresses the level of education, was calculated by the following formula using the database [4, 21] for the years 2017-
2021:

e; = ((MYS/15) + (EYS/18))/2) (4)
where, e; — is an education index, MYS — is a mean years of schooling, EYS — is the expected years of schooling [6,

21].
The value of the e, indicator is calculated by the following formula (5):

actual value—minimum value

©)

€2 = maximum value—minimum value

Here, the actual price is given in table 1 on the specific weight of students in the total population (the number of
students per 10,000 population). The minimum value is defined as the smallest possible values that can be obtained for
these indicators (in this case, they are taken as 0), the maximum value is the highest value (230) for these indicators.

The s, indicator represents the specific weight of personnel working in the field of science and scientific services
in the total number of the employed population. The indicator s, is the share of expenditures allocated to science in
GDP.

EP (education potential index), SP (scientific potential index) was calculated based on formula (1) and (2),
IP integral index was calculated based on formula (3).

The results of our calculations are shown in Table 2. The chart of indices characterizing intellectual potential for
2017-2021 is presented in figure 4.
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Fig. 5. Dynamics of indices characterizing intellectual potential (2017-2021)

Table 3. Indicators used in science and education assessment.

‘ 2017 ‘ 2018 ‘ 2019 ‘ 2020 ‘ 2021 ‘

Indicators

e 0.72 071 | 071 | 069 | 0.73
e 0.74 078 | 0.82 | 0.87 | 0.92
es 2.48 246 | 279 | 382 | 332
S 1.52 152 | 1.51 | 149 | 147
Sy 0.16 015 | 015 | 0.20 | 0.16
indexes

EP 1.31 1.31 1.44 1.79 1.66
SP 0.84 0.83 | 083 | 085 | 082
IP 1.08 1.07 1.13 1.32 1.24

As seen from Figure 4, EP, SP and IP indices an increase for 2019-2020, and a decrease for 2021. There are
objective and subjective reasons for this. The objective reason is the decrease in GDP due to the restrictions imposed
due to the COVID-19 and the reduction of oil production within the framework of the OPEC+ agreement. The
subjective reason is related to the problems in education and science.

Brain drain is one of the factors that negatively affects the quantity and quality of intellectual potential [22].

5. Conclusion

Research shows that multiple indicators are needed to quantify IP adequately. In developed countries, efforts are
being made to establish and constantly update the system of indicators used to measure educational and scientific
activity, which are considered the main elements of IP. As mentioned above, there are a large number of methodologies
proposed by different countries and researchers in the field of measuring intellectual potential. We have conducted an
evaluation of IP in the sphere of science and education using the methodology proposed in [2]. From the results of the
research, it became clear that the development of the national IP of the country is the expenses allocated to science and
education from the state budget, the share of expenses allocated to science and education from the state budget in the
GDP, the specific weight of those working in the field of science and scientific services in the total number of the
employed population, the number of students studying in higher education institutions it depends on indicators such as
specific weight per population (per 10 thousand population). However, statistical methods applied to IP analysis and
assessment are not sufficient. Although in recent years, scientists have mainly been focused on the effective usage of IP
in the national economy, today there is no unified opinion on the methods of IP evaluation. Therefore, there is a need to
develop IP utilization mechanisms in order to improve IP assessment and efficiency.

The main subject of our future research is the development of new assessment methodologies at the macro, meso,
and micro levels, considering the country's national characteristics and benefiting from international experience. It will
allow the adoption of optimal decisions for the development of the country's intellectual potential.
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