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Abstract

The article analyzes the prospects for integrating
artificial intelligence technologies at the
universities of the BRICS countries in the
context of state policy and digital economy.
There is a lot of information on the topic, so the
presented analysis is only part of a large -scale
study. This is the first article of the cycle, it is
devoted to the assessment of the development
and application of artificial intelligence (Al) in
the countries of the so -called “classic” BRICS.
This study seeks to address the question of
whether universities in the BRICS countries are
prepared to accept the new reality and recognize
artificial intelligence as an ally in the generation
of new knowledge-both for faculty and
studentsas well as a tutor and mentor in the
processes of formulating and assessing learning
tasks. A key factor in the development of Al
capabilities at the national level is public policy,
not merely in the form of declarative statements,
but through concrete actions and sustained
funding directed toward Al development. The
paper analyzes national Al development
strategies in the BRICS countries and examines
selected approaches adopted in higher education
institutions to integrate Al into teaching,
learning, and research activities.

Resumo

O artigo analisa as perspectivas de integracéo
de tecnologias de inteligéncia artificial nas
universidades dos paises do BRICS, no contexto
da politica estatal e da economia digital. Dada
a vasta quantidade de informaces sobre o tema,
a analise apresentada constitui apenas uma
parte de um estudo de maior abrangéncia. Este
¢ o primeiro artigo de uma série dedicada a
avaliar o desenvolvimento e a aplicagdo da
inteligéncia artificial (IA) nos paises do
chamado BRICS "classico”. O estudo busca
responder se as universidades dos paises do
BRICS estdo preparadas para adaptar-se a essa
nova realidadee reconhecer a inteligéncia
artificial como uma aliada na geragédo de novos
conhecimentos — tanto para o corpo docente
quanto para os estudantes —, bem como como
tutor e mentor nos processos de formulagéo e
avaliacdo de atividades de aprendizagem. Um
fator determinante para o desenvolvimento de
capacidades nacionais em inteligéncia artificial
em nivel nacional sdo as politicas publicas, nao
apenas sob a forma de declaraces de intencéo,
mas por meio de acdes concretas e
financiamento continuo voltados ao
desenvolvimento da IA. O trabalho analisa as
estratégias nacionais de desenvolvimento de IA
nos paises do BRICS e examina abordagens
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1 INTRODUCTION

The contemporary development of artificial intelligence (Al) technologies
constitutes one of the key drivers of transformation not only in economic systems and
public policy, but also in educational practices, particularly within the higher education
sector. Universities in the BRICS countries (Brazil, Russia, India, China, and South
Africa), which rank among the world’s largest centers of knowledge production, find
themselves at the epicenter of this process, as they simultaneously perform research,
educational, and innovation functions. Under these conditions, the analysis of
mechanisms for integrating Al into the university environment becomes especially
relevant, since the outcomes of such processes directly affect the global competitiveness
of national higher education systems.

In recent years, there has been an active advancement of international initiatives
aimed at developing strategies for Al in education. Notably, the Beijing Consensus,
adopted in 2019 with the support of UNESCO and the Government of the People’s
Republic of China, outlined key guidelines for the use of Al in educational practices
through 2030. Within the academic discourse, the concept of so-called tri-brid learning
has also gained prominence. Proposed by a number of scholars, this concept combines
three formats-face-to-face, online, and simulated (virtual) learning. This model has
become an integral part of contemporary debates on the future of higher education and is
formed at the intersection of three em-pirically studied domains: hybrid/blended learning,
distance/online education, and VR/Metaverse-based solutions.

The relevance of the present study is determined by several factors. First, the rapid
expansion of national Al strategies is reshaping the contours of educational policy,

necessitating comparative analysis of different models of government support and
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university-level initiatives. Second, the evolution of global scientific frontiers indicates
the need to examine mechanisms for integrating Al into educational and research
processes specifically in countries with a growing role in the global knowledge market.
Third, the intensification of transnational cooperation, including within the BRICS
framework, creates opportunities for developing shared approaches to the formation of
next-generation educational ecosystems.

In light of the above, this study aims to examine the prospects for integrating
artificial intelligence into teaching and research at universities across the BRICS
countries. The analysis explores the institutional, cultural, and technological factors
shaping successful Al adoption and evaluates the extent to which national priorities align
with global trends in higher education. Accordingly, the study addresses the following
research questions.

How do universities in the BRICS countries incorporate Al technologies into
educational pro-cesses and scientific research, and to what extent are they prepared for a
transition to a tri-brid model of education?

Which mechanisms of public policy and institutional support prove to be most
effective in fostering Al-driven university ecosystems? (Petrosyants et al, 2020)

How does the interaction of academic, cultural, and technological factors
influence the formation of specific trajectories of Al development in higher education

across the BRICS countries?
2 LITERATURE REVIEW

The integration of artificial intelligence (Al) into the activities of higher education
institutions rep-resents a relatively new yet rapidly developing field of research,
encompassing a wide range of is-sues-from the transformation of the classical university
model to the ethical and legal dimensions of Al use. Particular attention is devoted to the
development of regulatory frameworks that ensure the protection of academic freedom,
personal data security, and the prevention of discrimination within educational
environments. In this context, national Al strategies and development programs are
actively examined, including those of the BRICS countries, where Al is viewed as a key

driver of educational system mod-ernization and the enhancement of universities’ global
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competitiveness. (Lukashenko, Alekseeva, Dobrovolskaya & Shavyrina, 2025; Rezaev,
Stepanov & Tregubova, 2024; Sheyaum & Nikolsky, 2024)

Sam Altman, Chief Executive Officer of OpenAl, in collaboration with G.
Brockman and 1. Sutskever, proposed the concept of an international body for the
oversight of superintelligence, compa-rable, for example, to the International Atomic
Energy Agency. Their approach emphasizes the necessity of coordinated global
regulation, which is particularly significant given the fragmentation of national Al
strategies. (Altman, Brockman & Sutskever, 2023)

The BRICS countries are characterized by an increasing tendency toward joint
policy development in the field of Al. Notably, at the BRICS Summit held in Rio de
Janeiro in June 2025, a Joint Declaration of BRICS Ministers of Education on
Cooperation in Al and Technical Education was signed. The declaration highlights the
importance of the ethical implementation of Al within educational systems and
formalizes the intention of the member states to develop cross-border Al training
programs and support academic mobility among BRICS universities. (BRICS Education
Ministers, 2025)

A significant contribution to the popularization and analysis of the Chinese
approach to Al research has been made by Kai-Fu Lee, who argues that China’s primary
assets in the global Al race are large-scale data availability and strong state support for
innovation projects. (Lee, 2018) In a study by Jinghan Zeng of the City University of
Hong Kong, the Chinese model of digital authoritarianism is examined in detail,
demonstrating how Al is employed not only in the economy but also in systems of public
governance, including education. (Zeng, 2020)

The legal dimension of Al regulation is also highly relevant, as illustrated by the
work of M. Holzhausen, who analyzes legal liability for decisions made by Al systems in
the business environment. These findings are applicable to academia as well, since the
growing autonomy of Al-enabled educational platforms necessitates a new legal
framework capable of addressing the specificities of algorithmic de-cision-making in
education. (Holzhausen, 2024)

An integral component of state Al strategies is the development of STEM
education as the foun-dation for training specialists capable of operating under conditions

of digital transformation. In the Russian context, this issue is addressed in the STEM
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education model proposed by M. Mikhaylovsky and co-authors, which emphasizes the
need to integrate Al into university educational practices in order to meet the demands of
the global technological market. (Mikhaylovsky, Karavanova et al., 2021) Similar
conclusions are drawn in studies by Indian scholars, who stress the importance of
practice-oriented STEM learning formats. (Phuong et al., 2023)

Philosophical and futurist perspectives on Al also constitute an important
backdrop for academic debate. The works of R. Kurzweil describe technological
singularity as an inevitable phase in the evolution of Al, during which machines may
surpass humans across all cognitive dimensions. (Kurzweil, 2005) In contrast, D.
Kahneman highlights the limitations of human cognition, positioning Al as a powerful
tool for mitigating cognitive biases in learning and decision-making processes.
(Kahneman, 2011) Research by M. Levin, B. Aguera y Arcas, and P. Triolo advances the
understanding of Al not merely as a technical artifact, but as a phenomenon with
biological and ethical significance. For instance, Levin explores the possibility of guiding
the development of biological systems through Al algorithms, opening new avenues for
interdisciplinary research at the intersection of neuroscience, pedagogy, and computer
science. (Levin, 2022)

It is also essential to acknowledge the contribution of scholars who play a key role
in monitoring and analyzing global Al trends. Among them is J. Clark, one of the authors
of the annual Al Index Report, which systematically documents data on the pace of
technological development, investment flows, and their geographical distribution.
(Maslej et al., 2024)

Overall, the literature review demonstrates that Al development in the BRICS
countries unfolds within a multilayered policy context where state regulation, academic
research, ethics, and economic interests intersect. Attention to this intersection is crucial
both for the formulation of national strategies and for the development of shared
approaches to international cooperation in the fields of Al and education.

Previous studies mainly analyze national Al strategies independently, whereas

comparative analyses of Al policies and higher education across BRICS remain limited.
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3 METHODOLOGICAL FRAMEWORK

This study employs an interdisciplinary methodological framework combining
systems analysis, comparative policy analysis, bibliometric analysis, and quantitative text
mining to examine the relationship between national Al policies and the development of
artificial intelligence in higher education across the classical BRICS countries. The
analytical framework integrates approaches from political science, digital economics,
higher education studies, and data science, allowing Al development to be considered as
a multidimensional socio-technical phenomenon.

The research is based on a comparative cross-country design. The five classical
BRICS countries (Brazil, Russia, India, China, and South Africa) constitute the units of
analysis due to their shared participation in the BRICS association while demonstrating
substantially different trajectories of Al development, institutional environments, and
public policy models. This design enables the identification of common development
patterns as well as country-specific institutional characteristics.

The empirical analysis combines qualitative and quantitative methods. Qualitative
analysis was applied to examine national Al strategies, legal acts, government programs,
and policy documents regulating Al development and its implementation in higher
education. Quantitative analysis relied on internationally comparable indicators obtained
from OECD.AI, the Tortoise Global Al Index, Scopus, UNESCO, and World Bank
EdStats. These sources were selected because they provide internationally recognized and
methodologically consistent indicators of Al development, scientific performance, and
educational capacity.

Textual datasets describing Al applications, startup activities, and technological
domains were processed in the R environment using the Quanteda package. Frequency
analysis and text visualization techniques were applied to identify dominant technological
priorities and sectoral specializations across the BRICS countries. The resulting datasets
were subsequently used for comparative interpretation and visualization of national Al
development trajectories.

The study tests the hypothesis that coherent government policy, sustained public
investment, and institutional support significantly increase universities' capacity to

integrate Al into research and educational activities.
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4 Al DEVELOPMENT PROGRAMS IN THE BRICS COUNTRIES

The development and deployment of trustworthy Al require consideration of
multiple interrelated factors, including the availability of a skilled workforce, the
existence of a coherent and forward-looking long-term state policy, an adaptive legal
framework aligned with technological realities, access to data, and sufficient—
continuously expanding—computational capacity, which in turn presupposes adequate
energy resources. While widely accepted metrics exist for measuring and comparing
many of these components, the assessment of national Al computational capacity remains
insufficiently explored. Many governments lack a clear understanding of the
computational resources available within their countries and of the requirements
necessary to implement national Al strategies and fully capture the benefits of Al
development and deployment.

Each government conceptualizes Al development in accordance with its own
cultural, social, and cognitive frameworks of national identity, as well as prevailing
political and economic conditions. Table 1 presents the results of the Tortoise Media Al

ranking, including both the overall scores and the values across individual dimensions.

Table 1
Positions of the BRICS countries and USA in the global index of Al 2024 (ranky)

= >
o = g S
X o = = © 2
< = = < o = N
* § § &= § § £ &
Country = < = w s S T S
o — < o> ) Q S >
g = = a4 D £ IS
o) = s a < S
g = S
o O
USA 2023 1 1 1 28 1 1 8 1
2024 1 1 1 2 1 1 2 1
difference 0 0 0 2 0 0 6 0
per year
China 2023 2 20 2 3 2 2 3 2
2024 2 9 2 21 2 2 5 2
difference 0 11 0 -18 0 0 -2 0
per year
India 2023 14 2 59 12 30 21 38 13
2024 10 2 68 3 14 13 11 13
difference 4 0 -9 9 16 8 27 0
per year

_ Veredas do Direito, v.23, 237840 — 2026




NATIONAL Al POLICIES AND HIGHER EDUCATION IN BRICS

Brazil 2023 35 20 42 4 36 36 30 39
2024 30 26 36 28 44 29 27 33
difference ¢ 5 6 16 8 7 3 6
per year

Russia 2023 30 28 19 33 39 24 7 52
2024 31 58 44 30 37 20 21 40
difference 30 25 3 2 4 14 12
per year

South 2023 55 57 56 31 51 54 6l 28

Africa 2024 69 69 74 62 64 41 79 35
difference 4, 12 48 81 13 13 18 7
per year

Source: compiled by authors to https://www.tortoisemedia.com/intelligence/global -ai/#rankings

Figure 1 presents data on contributions to software development within
government Al projects across different countries from 2011 to 2023. The data were
obtained from OECD.AI, which uses GitHub activity as a proxy indicator to measure and
compare Al production, commercialization, and international collaboration. This
approach provides an empirical basis for assessing national strategies related to the

development and implementation of Al software solutions. (Gonzalez et al., 2020)

Figure 1
The contribution to the development of software to state projects of artificial intelligence
in different countries from 2011 to 2023.
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Source: Authors, based on OECD.AI

Let us outline the principal development programs that currently shape the

roadmap for Al adoption and implementation in the “classical” BRICS countries.

Veredas do Direito, v.23, 8237840 — 2026 -



Daniel V. Petrosyants & Konstantin V. Simonov & Stanislav P. Mitrakhovich & Dmitry A. Ezhov

In Russia, the key document is the National Strategy for the Development of
Artificial Intelligence for the Period up to 2030, published in 2019. The Strategy
emphasizes the need to develop and introduce educational modules within programs at
all levels of education, as well as in continuing professional development and retraining
programs, in order to equip citizens with knowledge, competencies, and skills in
mathematics, programming, data analysis, and machine learning that contribute to the
advancement of AL In addition, the National Center for the Development of Artificial
Intelligence (NCDIA) has been established as a governmental expert and coordination
body, serving as a platform for identifying and scaling effective Al solutions within the
framework of the federal project “Artificial Intelligence,” implemented in accordance
with the National Strategy. By order of the President of the Russian Federation, the “Al
Alliance” together with the Ministry of Science and Higher Education developed a
national ranking of Russian universities based on the quality of Al specialist training.
This ranking functions as a key indicator of educational quality in Al and reflects
employers’ assessments of the relevance of academic programs to labor market demands.?

In China, the central policy documents include the New Generation Artificial
Intelligence Development Plan® and the Internet + Al Three-Year Action Plan (2016).
The primary objectives are to establish China as a global Al leader by 2030, with an
industry capitalization exceeding 1 trillion yuan (approximately USD 140 billion); to
create 50 computing hubs; to achieve 300 EFLOPS of computing capacity by 2025; and
to establish a large-scale semiconductor fund (estimated at USD 8-47 billion) to support
Al infrastructure development.

In India, the 2018 national strategy, commonly referred to as «Al for All»

(AlForAll), prioritizes the use of Al to promote inclusive growth in line with public policy

1 Decree of the President of the Russian Federation of October 10, 2019 Ne 490 "On the Development of
Artificial Intelligence in the Russian Federation (together with the "National Strategy for the Development
of Artificial Intelligence for the Period up to 2030." URL:
https://www.consultant.ru/document/cons_doc_LAW_335184 (date of access: 30.07.2026)

2 Artificial Intelligence of the Russian Federation / URL.: https://ai.gov.ru/ai/education (date of access: June
30, 2026)

8 A Next Generation Artificial Intelligence Development Plan / URL:
https://chinacopyrightandmedia.wordpress.com/2017/07/20/a-next-generation-artificial-intelligence-
development-plan (date of access: 30.07.2026)

4 Internet+ AI Three Year Action Plan / URL: https://www.gov.cn/xinwen/2016-
05/23/5075944/files/9cb49ac44cf341b29adf687b6857da34.pdf (date of access: 20.07.2026)
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objectives.® More recently, the IndiaAl Mission, approved in March 2024 with a five-
year budget of USD 1.2 billion, has further strengthened institutional capacity. Additional
initiatives include the launch of the national portal INDIA.ai, the establishment of the
Generative Al Center «Srijan» at IIT Jodhpur, and the YuvAl program aimed at skills
development, among other projects. The use of Al tools in universities is permitted,
provided that transparency, ethical standards, and-where possible-prior informed consent
of participants in the educational process are ensured. The national strategy explicitly
states that private-sector efforts alone are neither financially optimal nor independently
sufficient, thereby necessitating sustained government intervention to address structural
constraints. Accordingly, India’s approach to Al adoption is framed in terms of
maximizing social welfare rather than revenue growth.

In Brazil, the program Plano IA para 0 Bem de Todos (2024-2028) has been
adopted within the broader E-Digital national digital transformation strategy. The plan
provides for investments of approximately USD 54.5 billion, including the development
of a national supercomputing network. A distinctive feature may be the development of
Al models trained on Portuguese-language data.® Al tools affecting university admissions
or students’ academic progression may be classified as “high-risk” systems, thereby
requiring enhanced transparency, the right to appeal, and mandatory human oversight.

In South Africa, national Al policy is currently guided by the Al Framework
(October 2024). The launch of the Al Action Taskforce under the G20 presidency and the
establishment of several university-based Al hubs are also notable developments.
However, as of July 2025, a comprehensive national Al strategy document has not yet
been formally adopted. Although R&D expenditures and the number of Al-related
publications are steadily increasing (remaining the lowest among the “classical” BRICS
countries), infrastructural constraints and pronounced socio-economic inequality

continue to limit the large-scale implementation of Al projects in South Africa.

5 National Strategy for Artificial Intelligence/ AlForAll / URL:
https://www.niti.gov.in/sites/default/files/2023-03/National-Strategy-for-Artificial-Intelligence.pdf  (date
of access: 16.06.2026)

6 Plano IA para o Bem de Todos (CCT & MCTI) / URL: https://www.joserobertoafonso.com.br/plano-ia-
para-o-bem-de-todos-plano-cct-mcti (date of access: 15.07.2026)
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5 Al IN SCIENCE AND EDUCATION IN BRICS COUNTRIES

5.1 The Russian approach to the use of Al in education

According to survey data from the Laboratory for Educational Innovation at the
Institute of Education, HSE University, published in March 2025, 75.5% of teachers in
the Russian Federation already have experience using Al to address professional tasks.
However, only 18% report using Al on a regular basis. Educators most frequently employ
Al tools for generating ideas and topics for classes (37.1%), developing lesson plans
(26.9%), creating individualized assignments (26.7%) and multimedia learning content
(26.4%), searching for didactic and methodological solutions (26%), and broadening their
general knowledge (25.3%).” Individual instructors also use Al in preparation for classes,
in the development of teaching materials and presentations, and in the design of
assessment instruments.

Figure 2 presents Russian research and educational institutions identified as the
most active in terms of publications and citations related to the development and
application of Al. Data for 2024-2025 remain incomplete; therefore, the corresponding
indicators are currently significantly lower than in previous years. The filtering on the
OECD.AI platform was conducted across all Russian institutions, which explains the
inclusion of indicators for the Russian Academy of Sciences (RAS). Overall, the highest
levels of publication activity in Al are observed at the RAS, HSE University, Lomonosov
Moscow State University, ITMO University, and the Moscow Institute of Physics and
Technology (MIPT). Prior to 2011, the largest number of Al-related publications within
the Russian scientific domain was produced by the RAS. It is also evident that institutions
with elevated status such as federal universities, national research universities, and
government affiliated institutions—possess comparatively greater capacity and resources
for Al development and research. (Petrosyants, Simonov, Seleznev & Mitrakhovich,
2022)

7 Institute of Education of the Higher School of Economics / URL.: https://t.me/inobrhse (date of access:
30.07.2026)
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Figure 2
The number of publications in the field of Al in leading Russian scientific and educational
institutions.
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The educational platform iSmart has presented the results of a study examining
the use of digital tools in teachers’ professional practice. The key findings are summarized
below.

1. Digital platforms. Teachers actively use platforms such as Uchi.ru,
Yandex.Textbook, the Russian Electronic School (RES), and others for exam
preparation, interactive lessons, and distance learning. However, subscription-
based access to certain services limits their broader utilization.

2. Olympiads and competitions. Participation in academic competitions and
contests plays an important role in professional certification and appraisal
procedures, but it requires significant time and financial resources.

3. Artificial intelligence (Al). Educators apply Al tools for grading assignments,
designing individualized learning pathways, and preparing instructional materials.
At the same time, there remains a degree of distrust regarding the assessment of
creative work.

4. Technical infrastructure. The shortage of tablets, interactive whiteboards, and
high-quality internet access continues to be an acute problem, particularly in the

regions.
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5. Professional self-development. Teachers actively pursue training in new
technologies; however, they often finance such professional development courses
at their own expense.

Figure 3 presents a word cloud illustrating the key directions of Al development
in the Russian Federation, including the leading sectors and application areas of Al

startups.

Figure 3
Word cloud - major application domains of Al of startups in the Russian Federation.
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5.2 China's Al development path

The development strategy of the Chinese Communist Party (CCP) aims to
maintain full control over the domestic information environment while simultaneously
expanding its influence abroad to reshape the global information ecosystem. This strategy
involves not only control over media and communication platforms outside China but
also ensuring that Chinese technologies and companies become a foundational layer for
the future global exchange of information and data.

The “Great Chinese Firewall” and the Social Credit System, once widely

discussed, are no longer the central focus. The CCP’s current strategic plan is far more
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ambitious, both ideologically and technologically. In his 2019 book AI Superpowers...,
Li Kaifu, a Taiwanese entrepreneur in software and Al development, predicted that “in
the era of Al deployment, it is quite possible that Silicon Valley’s level may be surpassed,
although it will not be easy. By leveraging the full power of state support and the
advantages of a pragmatic approach, China will pave the way for the rapid
implementation of technologies that change market dynamics”. (Lee, 2018, p. 88)
Figure 4 presents Chinese research and educational institutions identified as the
most active in terms of Al-related publications and citations. The Chinese Academy of
Sciences is particularly prominent in Al research output. A striking observation is the
substantial difference in the total number of publications since 2000: over 96,000 for

Chinese researchers compared with slightly more than 9,500 for Russian scholars.

Figure 4
The number of publications in the field of Al in leading Chinese scientific and educational

institution

2000

University
=+~ BUAA, Beihang University, Beijing, China
=+ BUPT, Beijing University of Posts and Telecommunications, China
=+ CAS, Chinese Academy of Sciences, Beijjing, China
=+ Fudan University, Shanghai, China
=+ MIT, Ministry of Industry and Information Technology, Beijing, China
== NPU, Northwestern Polytechnical University, Xi'an, China
=+ SJTU, Shanghai Jiao Tong University, China
=+ WHU, Wuhan University, China
XJTU, Xi'an Jiaotong University, China
=+ ZJU, Zhejiang University, Hangzhou, China

1500

1000

number of publications

500

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
year

Source: Authors, based on OECD.AI

Figure 5 presents a word cloud illustrating the main directions of Al development
in China, highlighting the leading sectors and application areas of Al startups. China is
prioritizing Al as the foundation for the country’s overall digitalization, including in the

public sector and industry.
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Figure 5

Word cloud - major application domains of Al of startups in China.
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5.3 The Indian path of Al development

The role of the government in India is highly significant, being clearly defined in
the development of the research ecosystem, as well as in promoting the adoption and
dissemination of Al skills among the population. In the application of Al within the
educational process, critical issues such as ethics, bias, and privacy are of central
importance, and the government is expected to support research into technologies that
address these challenges. Al research in India is primarily focused on key sectors such as
agriculture, healthcare, and education, which require substantial public investment.

Figure 6 presents data on the number of Al-related publications from leading

Indian research and educational institutions.
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Figure 6
The number of publications in the field of Al in leading Indian scientific and educational

institutions.
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Figure 7 presents a word cloud illustrating the main directions of Al development
in India, highlighting the leading sectors and application areas of Al startups.

Figure 7

Word cloud - major application domains of Al of startups in India.
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5.4. Al in Brazil

Figure 8 presents data on the number of Al-related publications from leading

Brazilian research and educational institutions.

Figure 8
The number of publications in the field of Al in the leading Brazilian scientific and

educational institutions.
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Figure 9 presents a word cloud illustrating the main directions of Al development

in Brazil, highlighting the leading sectors and application areas of Al startups.
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Figure 9

Word cloud - major application domains of Al of startups in Brazil.
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5.5 South African Al development program

In November 2022, the South African Institute of Artificial Intelligence was
established (a collaboration between the University of Johannesburg and Tshwane
University of Technology), along with regional Al centers. The launch of the Al Institute
implements one of the recommendations of the Presidential Commission on the Fourth
Industrial Revolution (PC4IR) and aims to position South Africa as one of the world’s
leading countries in digital technologies. Information about ongoing and planned Al
projects is available on the website of the Fourth Industrial Revolution Centre in South
Africa.

Figure 10 presents data on the number of Al-related publications from leading

South African research and educational institutions.
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Figure 10
The number of publications in the field of Al in the leading South African scientific and

educational institutions.
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Figure 11 shows the word cloud, which characterizes the main directions of Al

development in South Africa (leading industries and areas of Al application for startups).

Figure 11

Word cloud - major application domains of Al of startups in South Africa.
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6 Al DEVELOPMENT TRENDS IN THE BRICS COUNTRIES

Based on an analysis of national Al development programs in the BRICS
countries, as well as word clouds reflecting trends in leading sectors and areas of Al
application across these countries, we compiled a summary table of priority Al
application domains (Table 2).

Table 2
Key areas for the use of artificial intelligence in the BRICS countries in 2025
L . . . . South

Scope of Al application China India Russia Brazil Africa
Healthcare -
Agriculture -
Education -
Computer Vision / CV - - -
Natural Language
Processing (NLP) i i
Financial Technologies - - -
Smart
Cities/Infrastructure i i i
Industry/Manufacturing - - -
Robotics - - -
Defense/Security - - - -
Climate / Ecology - - -
Energy - - -
Public Services / Public
Sector i i i

Source: Authors, based on OECD.AI

Cross-country comparison reveals three distinct models of Al development within
BRICS. China represents a state-led innovation ecosystem characterized by simultaneous
investment in infrastructure, research and commercialization. India follows a socially-
oriented innovation model emphasizing education and human capital development.
Russia and Brazil demonstrate mixed models with strong scientific potential but
comparatively weaker commercialization, whereas South Africa remains at the

institutional formation stage.
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7 RESULTS AND DISCUSSION

The comparative analysis demonstrates considerable differences in the trajectories
of Al development across the classical BRICS countries. China has established the
strongest Al ecosystem by combining long-term strategic planning, large-scale public
investment, advanced computing infrastructure, and close integration between
universities, industry, and government. India has achieved rapid progress through socially
oriented Al policies and intensive development of STEM education, although
infrastructural disparities remain significant. Brazil has focused on creating a national
regulatory framework and expanding Portuguese-language Al models, while Russia
demonstrates substantial scientific potential that is not yet fully reflected in international
Al commercialization indicators. South Africa continues to strengthen its institutional
framework but remains constrained by limited resources and infrastructure.

The findings support the proposed hypothesis that consistent government policy
plays a decisive role in the successful integration of Al into higher education. At the same
time, state support alone is insufficient. Sustainable progress requires a combination of
regulatory certainty, investment in research infrastructure, international academic
cooperation, and systematic development of Al competencies among faculty and
students. These results indicate that the future competitiveness of BRICS universities will
increasingly depend on their ability to integrate Al into research, teaching, and university

governance rather than on isolated technological initiatives.
8 CONCLUSION

The conducted study confirms the proposed hypothesis regarding the significant
impact of state policy on the level of integration of artificial intelligence (Al) technologies
into the activities of universities in the “classical” BRICS countries. The development
and implementation of national Al strategies inevitably create institutional and financial
conditions for a “tectonic” transformation of higher education, which, in turn, contributes
to increased scientific productivity, the expansion of Al-oriented educational programs,
and the more active involvement of universities in global research and technological

processes.
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Comparative analysis demonstrates that China and India have achieved the most
substantial progress in this area, largely due to centralized policy support, sustained
investment, and clearly articu-lated objectives for the use of Al in educational policy
[Brodovskaya, Dombrovskaya, & Lukushin, 2022; Brodovskaya, Dombrovskaya,
Shatilov & Parma, 2022]. Russia and Brazil exhibit selective achievements, while in
South Africa the integration of Al into higher education remains at an early stage.
Nevertheless, across all BRICS countries there is a noticeable increase in university
publication activity related to Al, the expansion of academic programs, and the
emergence of pilot solutions employing Al in the teaching and learning process. In
addition, BRICS countries have adopted a shared commitment to an ethical, inclusive,
and human-centered approach to Al-enabled education, placing particular emphasis on
preventing digital divides that could undermine the rights of citizens within the
association.

Among the key challenges hindering the large-scale adoption of Al in higher
education are insuf-ficient digital infrastructure in several countries, limited preparedness
of teaching staff, and ethical and legal risks associated with the use of generative models
and algorithmic decision-making systems.

Thus, the development of Al in BRICS universities is not feasible without
systematic state support, institutional flexibility within universities, and the strengthening
of international academic and technological cooperation. A decisive role in this process
will be played not only by economic and technological resources, but also by the readiness
of the academic community to perceive Al as an ally in the creation of new knowledge
and the transformation of education.

Future analytical work should expand the empirical base of the study by
incorporating a larger number of universities into research datasets, identifying
behavioral and social dimensions of Al percep-tion within academic environments, and
monitoring the dynamics of change over subsequent years. Moreover, further research on
Al policy will not be limited to the “classical” BRICS countries, but will assess the
prospects of the association as a whole. These steps will enable the formulation of more
precise recommendations for national governments and university project offices aimed
at building sus-tainable models of interaction between the state, business, science, and Al

technologies.
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