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Abstract 
Over the past three years, more and more sovereign wealth funds have been working 
to integrate environmental, social and governance (ESG) considerations into their 
investment processes. In 2021, 71% of sovereign wealth fund respondents said they 
had adopted an ESG approach compared to 24% in the previous year, according to the 
annual climate change survey administered by the International Forum of Sovereign 
Wealth Funds (IFSWF) and the One Planet Sovereign Wealth Funds network.1 2 This 
study offers three contributions to the understanding of how sovereign wealth funds 
are thinking about the social dimension – the S pillar – of ESG:  
1. An introduction to what the “S” of ESG means, and why it may matter to long-term 
investors;  
2. An exploration of real-world practices across the global sovereign wealth fund 
community, focusing on measurement and reporting based on a 2022 survey of IFSWF 
members;  
3. A description of best practices at various stages of integrating S pillar themes into 
the decision-making process.  
Conceptually, the S pillar of ESG is the most challenging for many sovereign wealth 
funds to define and to integrate into their investment processes. Each sovereign wealth 
fund has a different position on the topic depending on their local culture, mandate, 
and maturity. 
Keywords: sovereign wealth funds, ESG, international financial markets, 
government policy and regulation, environmental, social, and governance  policies 
Introduction 
To date, sovereign wealth funds have primarily focused on the environmental aspect 
of ESG, particularly climate change. This position partly results from the broader 
investment community’s focus on the transition to a low carbon economy in light of 
an increased understanding of the financial risks and opportunities associated with 
climate change and the associated changes in regulation, technology, and consumer 
sentiment. Similarly, sovereign wealth funds have focused on decarbonization to align 
their portfolios with their government owners’ commitments to the Paris Agreement. 
While it is still a complex challenge, climate change has been more straightforward for 
sovereign wealth funds to address than other themes within ESG, thanks to more 
advanced and definable metrics, standards and targets.  
Consequently, the number and value of so-called “green” investments made by 
sovereign wealth funds have risen dramatically over the past three years from 18 
investments with a value of $3.4 billion to 40 investments worth $7.9 billion, 
according to IFSWF proprietary data.6 Governance issues, representing the “G” in 
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ESG, on the other hand, have regional and national variations around what constitutes 
“good” practices. When considering governance, investors tend to take a principles-
based approach – as opposed to a rules-based approach – evaluating standards in a 
local context rather than by an absolute. An example of this is the 24 Generally 
Accepted Principles and Practices for sovereign wealth fund governance, known as the 
Santiago Principles. All members of the IFSWF voluntarily agree to implement these 
Principles and undertake a “regular review” of how they do so. The Santiago Principles 
are intentionally broad in order to enable an increasingly broad spectrum of sovereign 
wealth funds to implement them, with the goal of elevating governance standards and 
transparency across the sovereign wealth fund community as a whole.  
For the social aspects of ESG, the topics and metrics have similar regional and cultural 
variations. There is no single social goal or set of standards in our diverse world. 
Therefore, identifying and adopting international “best practices” in this area becomes 
more difficult than for environmental standards. The challenge for long-term investors 
such as sovereign wealth funds is compounded by social issues often being a moving 
target as societies continuously evolve. As a result, static measures and performance 
indicators can quickly become outdated; for example, one sovereign wealth fund 
shared that its policy on worker well-being practices once represented a best practice, 
but today it is commonly expected; another example is the extension of these practices 
beyond portfolio companies, to their supply chain. 
So far, many sovereign wealth funds have downplayed or overlooked these issues as 
they 7 struggle to prove conviction in the investment case. However, in some cases 
incorporating social considerations into the investment process is becoming 
increasingly crucial for them to fulfil their mandates. More sovereign wealth funds are 
being established with a domestic development mandate to invest to spur the domestic 
economy and address local priorities, building on a trend that became even more 
prominent following the COVID-19 pandemic.  
Sovereign wealth funds are also increasingly leveraging co-investments and external 
capital. As a result, they are now also required by their partners and stakeholders to 
demonstrate and disclose sound practices in E and G pillars, and increasingly S pillar. 
In this context, we wanted to better understand the degree to which sovereign wealth 
funds have taken a view on, and are considering, the S pillar in their investment 
processes, as well as how they may evolve their strategy and practices in the future. To 
do so, we surveyed sovereign wealth funds receiving a response of more than 50%. We 
also interviewed several sovereign wealth funds across varying stages of 
implementation to dig deeper into if and how they integrate social issues into their 
investment process. We also asked about the motivations and challenges behind their 
approaches. These enlightening conversations enabled us to contextualise the survey 
findings and more accurately describe where sovereign wealth funds currently are in 
their approach to the S pillar of ESG. 
Analysis and results 
Sovereign wealth funds are at varying stages of broader ESG implementation. But 
most, except those that have explicit social development targets embedded in the 
mandates, are still in the early stages of incorporating the S pillar into their investment 
considerations. Anecdotally, two major sovereign wealth funds we approached for 
interviews told us they would rather not participate because they had not yet developed 
sufficient understanding of the S pillar.  
We did speak with institutions at the beginning of their ESG journey, who shared that 
the relevance of social issues to financial returns was the most challenging of the three 
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pillars to understand. They found the complexity lay in the breadth of issues covered 
by the S pillar and the degree of varying standards and metrics available across them. 
One savings fund told us, “Social issues are a moving target because society changes 
continually. What may have been best practice five years ago may be standard practice 
today. Our views on S pillar topics and how we measure them must continue to keep 
up.” Indeed, as society’s standards and expectations evolve, what may be material to 
financial return also changes. From an outcome perspective, a development fund in an 
emerging market made a similar point. “We have to think of the long-term 
implications for society. If we look to invest in education to increase literacy rates and 
drive job creation, what will be the new demands and needs of a more educated 
workforce in the future?” The S pillar’s multifaceted and interlinked nature can, 
therefore, be daunting for sovereign wealth funds approaching these issues for the first 
time. One interviewee told us that their institution did not yet have a specific approach 
to S pillar “not because we don’t think the risks are there, but they’re harder to assess 
and define.” For the sovereign wealth funds that do have S pillar approaches, our 
interviews revealed the complexities of prioritising different social topics.  
For some sovereign wealth funds, sustainability, responsible investment themes or 
criteria are engrained into the fund’s mandate, which commits them to consider clear 
priorities in their investment process. For example, some of our interviewees’ 
mandates prohibit them from investing in assets that deviate from their institutional 
values, such as tobacco or coal mining. Others may align to explicit targets, such as the 
number of jobs created or the proportion of women on the boards of their portfolio 
companies. Financial materiality of S pillar topics can sometimes be an additional, or 
secondary consideration for these funds keeping to explicit values-based targets and 
restrictions. For sovereign wealth funds that do not have such clear objectives, 
prioritising between various social outcomes is a more demanding task, because they 
need to consider a broad range of inputs such as relevance to their mandate, alignment 
to institutional values, as well as financial materiality.  
With this situation in mind, our research also revealed differences in the social factors 
that savings funds and development funds focus on.12 Development funds, which 
made up half of our respondents to this section of the survey, focus on a broader group 
of topics than their savings counterparts. The most common social issues prioritised 
by this group are “gender equality”, which enables more women to work and thus 
increases economic activity, and “affordable and clean energy”, which has knock-on 
health and educational benefits in many developing countries.13 The second group of 
priorities for development funds were “decent work and good health”, which enhance 
workforce participation, as well as “sustainable cities”, which is an essential part of 
sustainable economic development in the context of rapidly urbanising populations in 
the developing world, where many development funds are based. 
 

Figure-1. What are the most important S pillar themes for your 
institution? 



Global Scientific Review 
A Peer Reviewed, Open Access, International Journal 

www.scienticreview.com 
Volume 26, April 2024 ISSN (E): 2795-4951 

 
49 

 
 

Savings funds’ S pillar priorities focus on “human rights” and the “just energy 
transition”, followed by “reducing inequality” and “affordable and clean energy”. These 
issues align with the accepted priorities of the international financial markets where 
many savings funds invest, although these expectations and standards may differ from 
culture norms in their home markets. Additionally, savings funds’ focus on the energy 
transition and clean energy suggests that their views on the S pillar appear to be 
influenced by their Gender Equality more advanced understanding of environmental 
issues. Affordable and clean energy. 
Integrating social issues into the investment process is a journey that requires regular 
review and updating of sovereign wealth funds’ approaches. As society evolves and 
acceptable norms change from country to country, community to community, year by 
year, for sovereign wealth funds, social issues are typically the most complex piece of 
17 the ESG puzzle. We don’t underestimate this challenge for many sovereign wealth 
funds, particularly those with limited resources. However, we do believe that – even 
within those constraints – there is a thought process that can guide sovereign wealth 
funds during their ESG integration process and enable them to consider these issues 
on their own terms.  
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By performing this stocktake, we observed best practices and approaches across 
sovereign wealth funds that are at different stages of this journey, as summarised in 
the following illustration. While there is no single standard, we hope these 
observations will assist sovereign wealth funds in understanding the most pertinent 
issues to them, their financial materiality and, where necessary, their real-world 
impact. 

Conclusions 

As a group, sovereign wealth funds, like many other investors, find the S pillar complex 
18 and challenging to understand and measure. It is also the pillar most closely 
associated with the political position of their government owners, from which many 
savings funds have sought to maintain independence over the decades. Where they 
and their portfolio companies face pressure from stakeholders and partners in the 
international investor community to address social-related risks and opportunities, 
they often have the difficult task of balancing Western financial institutions’ normative 
judgments about “good” social policies with local cultural and political norms, in 
addition to evaluating financial materiality of these issues.  
Recently, the same has been true for development funds looking to attract foreign 
direct investments and partner with international institutions. In addition, 
development funds, which have a more direct link with social topics, find the S pillar 
less problematic to define. They usually have some form of social impact mandate and 
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are aligned with national economic development targets, so they are more comfortable 
reporting on this topic. This advantage is amplified as they have smaller portfolios in 
fewer markets, making gathering data on their investee companies easier than for 
savings funds with globally diversified holdings.  
Investors’ increasing focus on ESG has resulted in the creation and development of 
new tools and data sets, which has enabled them to deepen their existing integration 
of ESG or responsible investing criteria. This focus is significant for social issues, 
which have not previously received as much attention as that of the environment and 
governance pillars and suggests, as one of our interviewees pointed out, that S pillar 
data and analysis may rapidly evolve over the next few years.  
Sovereign wealth funds’ partners and counterparties are increasingly expecting them 
to articulate their philosophy and approach. Given the diversity of the sovereign wealth 
fund landscape, and a lack of common standards for incorporating the S pillar, 
sovereign wealth funds should consider taking a principles-based approach rather 
than a rules based approach to social issues, much like they do for governance. They 
also need to be flexible to align with changing cultural norms and those of the 
international financial community. Perhaps most importantly, sovereign wealth funds 
need to understand that their appraisal of social issues is a journey of continuous 
evolution rather than waiting for the perfect, single step.  
References 
1. Ang, A. (2010). The four benchmarks of sovereign wealth funds. 
http://dx.doi.org/10.2139/ssrn.1680485  
2. Megginson, W. L., You, M., & Han, L. (2013). Determinants of sovereign 
wealth fund cross-border investments. Financial Revivew, 48, 539-572. 
https://doi.org/10.1111/fire.12015 
3. Brecht, M., Franks, J., Grant, J., & Wagner, H. F. (2017). Returns to hedge 
fund activism: An international sstudy. The Review of Financial Studies, 30(9), 2933-
2971. https://doi.org/10.1093/rfs/hhx048 
4. SWFI. (2022). Top largest sovereign wealth fund rankings by total assets. 
Retrieved from https://www.swfinstitute.org 
5. Mirza Qilichbayevich Sabirov, Ibrokhim Rustam ugli Gulomov, Inomjon 
To‘raevich Jumaniyazov, & Aybek Nazarbaevich Abdullaev. (2023). Relevance and 
Application of Compulsory Health Insurance in Republic of Uzbekistan. Journal of 
Intellectual Property and Human Rights, 2(11), 71–76. Retrieved from 
http://journals.academiczone.net/index.php/jiphr/article/view/1477 
6. Aybek Nazarbaevich Abdullaev, Shavkat Bayramovich Babaev, Mirza 
Qilichbayevich Sabirov, & Inomjon To‘raevich Jumaniyazov. (2024). TAX 
RELATIONS IN BUSINESS ENTITIES PROVIDING NON-STATE EDUCATIONAL 
SERVICES. American Journal of Interdisciplinary Research and Development, 25, 
123–134. Retrieved from 
http://www.ajird.journalspark.org/index.php/ajird/article/view/969 
7. Aybek Nazarbaevich Abdullaev, Inomjon To‘raevich Jumaniyazov, Shavkat 
Bayramovich Babaev, & Mirza Qilichbayevich Sabirov. (2024). PROSPECTS OF 
ORGANIZING RENTAL OPERATIONS IN NON-GOVERNMENT EDUCATIONAL 
ORGANIZATIONS ON THE BASIS OF INTERNATIONAL STANDARDS OF 
FINANCIAL REPORTING. Galaxy International Interdisciplinary Research 
Journal, 12(2), 104–114. Retrieved from 
https://internationaljournals.co.in/index.php/giirj/article/view/5204 

https://doi.org/10.1111/fire.12015
https://doi.org/10.1093/rfs/hhx048
https://www.swfinstitute.org/
http://journals.academiczone.net/index.php/jiphr/article/view/1477
http://www.ajird.journalspark.org/index.php/ajird/article/view/969
https://internationaljournals.co.in/index.php/giirj/article/view/5204


Global Scientific Review 
A Peer Reviewed, Open Access, International Journal 

www.scienticreview.com 
Volume 26, April 2024 ISSN (E): 2795-4951 

 
52 

8. Shavkat Bayramovich Babaev, Aybek Nazarbaevich Abdullaev, Mirza 
Qilichbayevich Sabirov, & Inomjon To‘raevich Jumaniyazov. (2024). SOME ISSUES 
OF THE DEVELOPMENT OF BANKING INNOVATIONS IN THE COMMERCIAL 
BANKS OF UZBEKISTAN. Academia Repository, 5(03), 31–37. Retrieved from 
https://academiarepo.org/index.php/1/article/view/662 
9. Shavkat Bayramovich Babaev, Aybek Nazarbaevich Abdullaev, Mirza 
Qilichbayevich Sabirov, Inomjon To‘raevich Jumaniyazov, & Inomjon To‘raevich 
Jumaniyazov. (2024). CONCEPTUAL REFLECTION OF THE CHANGING ROLE OF 
THE STATE EXPORT POLICY IN THE DEVELOPMENT STRATEGY OF THE NEW 
UZBEKISTAN. European Scholar Journal, 5(3), 5-8. Retrieved from 
https://www.scholarzest.com/index.php/esj/article/view/4393 
10.  
11. Sovereign wealth funds of the Republic of Uzbekistan in the post-pandemic 
period. (2023). Pedagogical Cluster-Journal of Pedagogical Developments, 1(2), 355-
372. https://euroasianjournals.org/index.php/pc/article/view/73 
12. Jumaniyazov, I. T. (2021). The Progressive Foreign Experiments in the 
Activity of Sovereign Wealth Funds. Annals of the Romanian Society for Cell Biology, 
109-116. 
13. Jumaniyozov, I. (2018). Impact of Development Finance Institutions on 
Economic Growth: Implications for Reconstruction and Development Fund of 
Uzbekistan. International Journal of Management Science and Business 
Administration, 4(2), 84-88.  
14. Jumaniyozov, I. (2020). ISSUES OF ENSURING THE TRANSPARENCY 
OF SOVEREIGN WEALTH FUNDS. International Finance and Accounting, 2020(5), 
1.   
15. Jumaniyazov, I. (2020). FOREIGN EXPERIENCE IN THE ACTIVITIES OF 
SOVEREIGN FUNDS. International Finance and Accounting, 2020(2), 1.  
16. Jumaniyazov, I. T. (2021). Transparency Is A Key Indicator Of The Activity 
Of Sovereign Wealth Funds. The American Journal of Management and Economics 
Innovations, 3(05), 30-37. 
17. Жуманиязов, И. Т. (2016). Основные задачи Фонда реконструкции и 
развития Республики Узбекистан. Наука, образование и культура, (7 (10)), 27-28. 
18. Жуманиязов, И. Т. (2016). Направления использования средств Фонда 
реконструкции и развития Республики Узбекистан. Economics, (7 (16)), 28-29. 
19. Jumaniyazov, I. T. (2022). O’zbekistonda davlat moliya tizimidagi 
islohotlar va rivojlantirish istiqbollari. Science and Education, 3(5), 1637-1645. 
20. Inomjon Turaevich Jumaniyazov, & Bexruz Hazratov (2022). Foreign 
experience in the development of special economic zones in Uzbekistan. Science and 
Education, 3 (5), 1628-1636. 
21. Jumaniyazov Inomjon Turaevich, & Juraev Maqsud Annaqulovich (2022). 
Korxonalarda moliyaviy qarorlar qabul qilish va risklarni baholash usullari. Science 
and Education, 3 (5), 1646-1654. 
22. Jumaniyazov, I. T. (2019). The impact of Uzbekistan Reconstruction and 
development fund’s expenditure on GDP growth. Science, research, development № 
16. Monografiya pokonferencyjna. 
23. Jumaniyazov, I., & Xaydarov, A. (2023). The importance of social insurance 
in social protection. Science and Education, 4(1), 1033–1043. Retrieved from 
https://openscience.uz/index.php/sciedu/article/view/4941 

https://academiarepo.org/index.php/1/article/view/662
https://www.scholarzest.com/index.php/esj/article/view/4393
https://euroasianjournals.org/index.php/pc/article/view/73
https://openscience.uz/index.php/sciedu/article/view/4941


Global Scientific Review 
A Peer Reviewed, Open Access, International Journal 

www.scienticreview.com 
Volume 26, April 2024 ISSN (E): 2795-4951 

 
53 

24. Inomjon, J. (2023). GENDER BYUDJETLASHTIRISHDA DAVLAT 
MOLIYAVIY NAZORATINING O’RNI. Новости образования: исследование в XXI 
веке, 1(6), 1187-1191. 
25. Бахронов, Ж., & Жуманиязов, И. (2023). Партисипатор 
бюджетлаштириш ва уни Ўзбекистонда қўллаш долзарблиги. Science and 
Education, 4(2), 1486–1493. Retrieved from 
https://openscience.uz/index.php/sciedu/article/view/5234 
26. Davlatboyeva, M. S. qizi, & Jumaniyazov, I. T. (2023). Yashil 
byudjetlashtirish va uni O’zbekistonda joriy etish istiqbollari. Science and 
Education, 4(2), 1509–1516. Retrieved from 
https://openscience.uz/index.php/sciedu/article/view/5237 
27. Jumaniyazov, I. T. (2019). Evaluation criteria for the efficiency of sovereign 
funds. Global science and innovations 2019: Central Asia. In International scientific 
conference.–Nur-Sultan (Kazakhstan) (Vol. 340, pp. 226-229). 
28. Jumaniyazov, I. T. The significance of Uzbekistan reconstruction and 
development fund’s financial capital on economic growth of Uzbekistan. International 
Journal of Economics, Commerce and Management United Kingdom ISSN, 2348, 
0386. 
29. Jumaniyazov, I., & Mahmudov, M. (2022). Experience of foreign countries 
in attracting foreign investment. Asian Journal of Research in Banking and 
Finance, 12(5), 32-37. 
30. Jumaniyozov, I. T., & Abdumannobov, A. M. (2020). MANAGING PUBLIC 
DEBT. In Ключевые проблемы современной науки (pp. 3-7). 
31. Jumaniyozov, I. T., & Bakhodirkhujayev A.F. (2020). ISSUES AND 
CHALLENGES FOR THE IMPLEMENTATION OF MACROPRUDENTIAL POLICY 
IN UZBEKISTAN. In Ключевые проблемы современной науки (pp. 8-11). 
32. T. Jumaniyazov, & A. Khaydarov. (2023). THE İMPACT OF 
UZBEKİSTAN’S SOVEREİGN WEALTH FUNDS ON ECONOMİC 
GROWTH. American Journal of Research in Humanities and Social Sciences, 10, 1–7. 
Retrieved from 
https://www.americanjournal.org/index.php/ajrhss/article/view/495 
33. Jumaniyazov, I. T. (2019). The impact of Uzbekistan Reconstruction and 
development fund’s expenditure on GDP growth. Science, research, development, 16. 
34. Жуманиязов, И. Т. (2023). РЕСПУБЛИКА ВА МАҲАЛЛИЙ БЮДЖЕТ 
ДАРОМАДЛАРИ БАРҚАРОРЛИГИНИ ТАЪМИНЛАШ 
МАСАЛАЛАРИ. PEDAGOGS jurnali, 35(4), 109-120. 
35. Jumaniyazov, I., & To’laganova, F. (2023). Aksiyadorlik jamiyatlarining 
korporativ moliya strategiyasini rivojlantirishda xorij tajribasi. Science and 
Education, 4(6), 836–847. Retrieved from 
https://openscience.uz/index.php/sciedu/article/view/6095 
36. Jumaniyazov, I., & Qayumova, M. (2023). Fuqarolik ishtirokidagi 
“Tashabbusli byudjet” turlari va uni O’zbekistonda qo’llash dolzarbligi. Science and 
Education, 4(6), 853–859. Retrieved from 
https://openscience.uz/index.php/sciedu/article/view/6101 
37. Жуманиязов, И. Т., & Садыкова, Н. О. (2023). Ўзбекистонда ва жахонда 
суверен фондлар инвеститцион фаолияти. Science and Education, 4(6), 915–920. 
Retrieved from https://openscience.uz/index.php/sciedu/article/view/6106 

https://openscience.uz/index.php/sciedu/article/view/5234
https://elibrary.ru/item.asp?id=42443917
https://elibrary.ru/item.asp?id=42443917
https://elibrary.ru/item.asp?id=42443917
https://openscience.uz/index.php/sciedu/article/view/6095
https://openscience.uz/index.php/sciedu/article/view/6101
https://openscience.uz/index.php/sciedu/article/view/6106


Global Scientific Review 
A Peer Reviewed, Open Access, International Journal 

www.scienticreview.com 
Volume 26, April 2024 ISSN (E): 2795-4951 

 
54 

38. Jumaniyazov, I., & Vohidova, R. (2023). Davlat byudjeti mablag’laridan 
foydalanishda moliyaviy nazoratni kuchaytirish yo’llari. Science and Education, 4(6), 
881–887. Retrieved from 
https://openscience.uz/index.php/sciedu/article/view/6100 
39. Inomjon, J., & Sarvar, A. (2023). SUVEREN FONDLAR FAOLIYATI VA 
ULARNING MOLIYAVIY MABLAG ‘LARINI SAMARALI FOYDALANISHNING 
XORIJ TAJRIBASI. PEDAGOGS jurnali, 35(4), 102-108. 
40. Jumaniyazov, I. T., & Islomov, A. (2023). O ‘RTA MUDDATLI DAVR 
UCHUN FISKAL STRATEGIYANI TAKOMILLASHTIRISH 
ISTIQBOLLARI. PEDAGOGS jurnali, 35(4), 121-127. 
41. Jumaniyazov, I. T., & Abdurahmonov, Q. (2023). TIKLANISH VA 
TARAQQIYOT JAMG‘ARMASINING BANKLAR FAOLIYATIDAGI 
ISHTIROKI. PEDAGOGS jurnali, 35(4), 139-146. 
42. Asror, A., & Inomjon, J. (2023). O’ZBEKISTONDA DAVLAT BOSHQARUV 
ORGANLARI ISH HAQI TIZIMINI TAKOMILLASHTIRISH 
MASALALARI. PEDAGOGS jurnali, 35(4), 128-138. 
43. I.T.Jumaniyazov, & I.A.Mingboyev (2023). Gender budgeting and 
prospects for its implementation in Uzbekistan. Science and Education, 4 (5), 1518-
1523. 
44. Turayevich, J. I., & Akmal o’g’li, S. M. (2023). INVESTITSION 
LOYIHALARNI MOLIYALASHTIRISHDA TIKLANISH VA TARAQQIYOT 
JAMG’ARMASINING O’RNI. PEDAGOGS jurnali, 35(4), 147-157. 
45. Jia, X., Cui, Y., Patro, R., Venkatachalam, S., Kanday, R. & Turayevich, J. 
(2023). Application of fractional-order nonlinear equations in coordinated control of 
multi-agent systems. Nonlinear Engineering, 12(1), 
20220335. https://doi.org/10.1515/nleng-2022-0335 
46. Abdullaev Aybek Nazarbaevich, Jumaniyazov Inomjon To‘raevich, Sabirov 
Mirza Qilichbayevich, & Gulomov Ibrokhim Rustam ugli. (2024). Development Of 
China’s Sovereign Wealth Funds. Wire Insights: Journal of Innovation Insights, 2(1), 
1–8. Retrieved from https://academiaone.org/index.php/7/article/view/479 
 

https://openscience.uz/index.php/sciedu/article/view/6100
https://doi.org/10.1515/nleng-2022-0335
https://academiaone.org/index.php/7/article/view/479

