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В 2016 году для развития и улучшения качества жизни казахстанцев 
был создан частный Благотворительный фонд «Халык». За годы своей 
деятельности на реализацию благотворительных проектов в областях 
образования и науки, социальной защиты, культуры, здравоохранения и 
спорта, Фонд выделил более 45 миллиардов тенге.

 Особое внимание Благотворительный фонд «Халык» уделяет 
образовательным программам, считая это направление одним из ключевых 
в своей деятельности. Оказывая поддержку отечественному образованию, 
Фонд вносит свой посильный вклад в развитие качественного образования 
в Казахстане. Тем самым способствуя росту числа людей, способных 
менять жизнь в стране к лучшему – профессионалов в различных 
сферах, потенциальных лидеров и «великих умов». Одной из значимых 
инициатив фонда «Халык» в образовательной сфере стал проект Ozgeris 
powered by Halyk Fund – первый в стране бизнес-инкубатор для учащихся 
9-11 классов, который помогает развивать необходимые в современном
мире предпринимательские навыки. Так, на содействие малому бизнесу
школьников было выделено более 200 грантов. Для поддержки талантливых
и мотивированных детей Фонд неоднократно выделял гранты на обучение
в Международной школе «Мирас» и в Astana IT University, а также помог
казахстанским школьникам принять участие в престижном конкурсе «USTEM
Robotics» в США. Авторские работы в рамках проекта «Тәлімгер», которому
Фонд оказал поддержку, легли в основу учебной программы, учебников и
учебно-методических книг по предмету «Основы предпринимательства и
бизнеса», преподаваемого в 10-11 классах казахстанских школ и колледжей.

 Помимо помощи школьникам, учащимся колледжей и студентам Фонд 
считает важным внести свой вклад в повышение квалификации педагогов, 
совершенствование их знаний и навыков, поскольку именно они являются 
проводниками знаний будущих поколений казахстанцев. При поддержке 
Фонда «Халык» в южной столице был организован ежегодный городской 
конкурс педагогов «Almaty Digital Ustaz. 

 Важной инициативой стал реализуемый проект по обучению основам 
финансовой грамотности преподавателей из восьми областей Казахстана, 
что должно оказать существенное влияние на воспитание финансовой 
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грамотности и предпринимательского мышления у нового поколения 
граждан страны. 

 Необходимую помощь Фонд «Халык» оказывает и тем, кто особенно 
остро в ней нуждается. В рамках социальной защиты населения активно 
проводится работа по поддержке детей, оставшихся без родителей, детей и 
взрослых из социально уязвимых слоев населения, людей с ограниченными 
возможностями, а также обеспечению нуждающихся социальным жильем, 
строительству социально важных объектов, таких как детские сады, детские 
площадки и физкультурно-оздоровительные комплексы. 

 В копилку добрых дел Фонда «Халык» можно добавить оказание помощи 
детскому спорту, куда относится поддержка в развитии детского футбола и 
карате в нашей стране. Жизненно важную помощь Благотворительный фонд 
«Халык» оказал нашим соотечественникам во время  недавней пандемии 
COVID-19. Тогда, в разгар тяжелой борьбы с коронавирусной инфекцией 
Фонд выделил свыше 11 миллиардов тенге на приобретение необходимого 
медицинского оборудования и дорогостоящих медицинских препаратов, 
автомобилей скорой медицинской помощи и средств защиты, адресную 
материальную помощь социально уязвимым слоям населения и денежные 
выплаты медицинским работникам.

В 2023 году наряду с другими проектами, нацеленными на повышение 
благосостояния казахстанских граждан Фонд решил уделить особое 
внимание науке, поскольку она является частью общественной культуры, а 
уровень ее развития определяет уровень развития государства. 

Поддержка Фондом выпуска журналов Национальной Академии наук 
Республики Казахстан, которые входят в международные фонды Scopus и 
Wos и в которых публикуются статьи отечественных ученых, докторантов 
и магистрантов, а также научных сотрудников высших учебных заведений 
и научно-исследовательских институтов нашей страны является не менее 
значимым вкладом Фонда в развитие казахстанского общества.

С уважением, Благотворительный Фонд «Халык»!
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Abstract. The article aims to analyze the structure and dynamics of research in 
green energy over the past decades to identify the main topics, trends, and gaps in this 
area for future research. This is due to the world’s understanding of the urgent need to 
transition from fossil fuels to renewable energy sources and the search for ways to improve 
energy efficiency. Methods. A bibliometric analysis of the literature was carried out using 
the R-package Biblioshiny tool. A sample of 229 publications from the Scopus database 
was analyzed, considering annual scientific output, critical sources, relevant organizations, 
co-occurrence networks, and thematic mapping and evolution to identify trends in knowl-
edge about green energy and alternative energy sources. Originality. This study aims to 
conduct a review of scientific works with the objective of identifying the main concepts 
and topics related to green energy, as well as their relationships with alternative energy 
and other vital aspects (project management) in the field of renewable energy. A review of 
the scientific literature found that different model specifications, data sets, and estimation 
methods could significantly influence green energy research. As a result of the analysis, 
the main factors influencing green energy were identified. An under-researched topic in the 
reviewed studies is green energy in the context of project management, although there is a 
positive trend towards its growth. This research gap will be a direction for future research.
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Аннотация. Мақаланың мақсаты-болашақ зерттеулер үшін осы саладағы 
негізгі тақырыптарды, тенденциялар мен олқылықтарды анықтау мақсатында соңғы 
онжылдықтардағы жасыл энергетикалық зерттеулердің құрылымы мен динамикасын 
талдау. Бұл әлемдегі қазбалы отыннан жаңартылатын энергия көздеріне көшудің 
және энергия тиімділігін арттыру жолдарын іздеудің шұғыл қажеттілігін түсінумен 
байланысты. Әдістері. Әдебиеттерге библиометриялық талдау «Библиошинаның» 
Р-пакеті « құралын қолдану арқылы жүргізілді. Жыл сайынғы ғылыми нәтижелерді, 
маңызды көздерді, тиісті ұйымдарды, бір мезгілде пайда болу желілерін, сондай-
ақ жасыл энергетика және баламалы энергия көздері туралы білім тенденцияларын 
анықтау үшін тақырыптық карта мен эволюцияны ескере отырып, Scopus 
дерекқорынан 229 жарияланымның үлгісі талданды. Өзіндік ерекшелігі. Бұл 
зерттеудің мақсаты жасыл энергетикаға қатысты негізгі тұжырымдамалар мен 
тақырыптарды, сондай-ақ олардың баламалы энергетикамен және жаңартылатын 
энергия көздері саласындағы басқа да өмірлік аспектілермен (жобаларды басқару) 
өзара байланысын анықтау мақсатында ғылыми жұмыстарға шолу жасау болып 
табылады. Ғылыми әдебиеттерге шолу әр түрлі модельдік сипаттамалар, мәліметтер 
жиынтығы және бағалау әдістері жасыл энергетикалық зерттеулерге айтарлықтай 
әсер етуі мүмкін екенін көрсетті. Талдау нәтижесінде жасыл энергияға әсер ететін 
негізгі факторлар анықталды. Қарастырылған зерттеулерде аз зерттелген тақырып 
жобаны басқару контекстіндегі жасыл энергетика болып табылады, дегенмен оның 
оң өсу тенденциясы бар. Зерттеулердегі бұл алшақтық болашақ зерттеулердің 
бағыты болады.

Түйін сөздер: жасыл энергетика, баламалы энергетика, жаңартылатын энергия 
көздері, жоғары технологиялық нарық, жобаларды басқару, библиометриялық 
талдау, Biblioshiny
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Аннотация. Целью статьи является анализ структуры и динамики 
исследований в области зеленой энергетики за последние десятилетия с целью 
выявления основных тем, тенденций и пробелов в этой области для будущих 
исследований. Это связано с пониманием в мире острой необходимости перехода 
от ископаемого топлива к возобновляемым источникам энергии и поиска 
путей повышения энергоэффективности. Методы. Библиометрический анализ 
литературы проводился с использованием инструмента «Р-пакет «Библиошины». 
Была проанализирована выборка из 229 публикаций из базы данных Scopus с 
учетом годовых научных результатов, важнейших источников, соответствующих 
организаций, сетей одновременного возникновения, а также тематического 
картирования и эволюции для выявления тенденций в знаниях о зеленой энергетике и 
альтернативных источниках энергии. Оригинальность. Целью данного исследования 
является проведение обзора научных работ с целью выявления основных концепций 
и тем, связанных с зеленой энергетикой, а также их взаимосвязи с альтернативной 
энергетикой и другими жизненно важными аспектами (управление проектами) в 
области возобновляемых источников энергии. Обзор научной литературы показал, 
что различные спецификации моделей, наборы данных и методы оценки могут 
существенно повлиять на исследования в области зеленой энергетики. В результате 
анализа были выявлены основные факторы, влияющие на зеленую энергетику. 
Малоизученной темой в рассмотренных исследованиях является зеленая энергетика 
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в контексте управления проектами, хотя и наблюдается положительная тенденция 
ее роста. Этот пробел в исследованиях станет направлением для будущих 
исследований.

Ключевые слова: зеленая энергетика, альтернативная энергетика, 
возобновляемые источники, рынок высоких технологий, управление проектами, 
библиометрический анализ, Biblioshiny

Исследование выполнено в рамках финансирования Комитета науки 
Министерства науки и высшего образования Республики Казахстан (Грант 
№ AP19579384).

Introduction
            Environmental degradation and even public health risks have been brought about 
by rapid economic growth (Wang et al., 2021). Therefore, to build a more sustainable 
soci-ety, it is necessary to transform business and production into sustainable and green 
systems (Quazi, 2001). Today, competition for energy and resources caused by rapidly 
growing energy consumption increases interest and desire for alternative energy sources 
worldwide (Ebel & Menon, 2000). Lack of access to electricity is projected to still affect 
630 million people in 2030 (Salman et al., 2022). Moreover, factors such as rising global 
temperatures and sea levels and extreme weather events pose severe threats to the 
ecosystem, economy, and society (IPCC, 2018; Perathoner, 2013), pushing humanity to 
explore various ways to obtain green energy. The use of alternative energy sources is 
essential for reducing the effects of climate change and achieving sustainable 
development goals on a global scale (Pawar & Farooqui, 2023; Madaleno, 2022). 

With a particular focus on solar, wind, and hydropower, renewable energy 
sources are consistently becoming recognized globally as dependable and eco-friendly 
alternatives to fossil fuels (Gielen et al., 2019; Gonzalez, 2023). This type of energy 
provides sustain-able, low-carbon energy and contributes to energy security and 
economic development. This explains the increased interest in this topic and determines 
its relevance today.

This study attempted to conduct a comprehensive literature analysis to study 
the current situation in the green and alternative energy field through bibliometric 
analysis and R-Studio software. Ultimately, it will be possible to identify the most 
pressing issues and current trends in the research topic. Therefore, the study aims to 
identify significant research trends, concepts, and topics in the green energy field and 
identify gaps in the ex-isting literature for future research.

This study is organized as follows: the literature review section provides a 
critical assessment of works devoted to the analysis of bibliometric works in the field of 
green and alternative energy, the methodology section describes in detail the methods 
and sampling used for the study, the results and discussion section presents the results of 
the bibliometric analysis of the literature, the final section provides conclusions and 
directions for future research.

Materials 
            The literature review found a need for more studies on bibliometric analysis of 
green energy. Several works on green energy contain a quantitative examination of 
sci-entific publications to identify patterns, trends, and relationships within a specific 
field. For instance (Bortoluzzi et al., 2021) conducted bibliometric and systematic 
reviews to identify the research opportunity and the current state of the art on this topic. 
The authors found that:
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1. Synthesis models were preferable to overlap models.

2. Policy and technical indicators should be added to decision-making beyond
those related to the Triple Bottom Line.

3. MCDM/A models are crucial in achieving the Sustainable Development Goals
outlined in the 2030 United Nations Agenda.

It is worth noting that this study focuses on a specific direction without providing 
a general overview of the literature on the investigated topic. 

On the other hand, Using the Web of Science database (Rosohata et al., 2021) 
analyzed bibliometric data on the phrase renewable energy in articles until 2020. Their 
study tries to cover all the components and areas of green energy. The authors analyzed 
the publications about renewable energy according to quantitative characteristics using 
VOSviewer. The authors found that the most popular research areas are energy fuels, en-
gineering, science technology, environmental sciences, ecology, and business economics. 
Unfortunately, this study does not consider the application of project management (PM) in 
the green energy sector. 

Further (Qin et al., 2022) conducted comprehensive research on green energy 
adoption (GEA). An in-depth view of GEA publications and GEA’s thematic evolution is 
presented through different bibliometric analyses. Further, content analysis is used to iden-
tify the critical determinants of GEA regarding technical issues, adopter levels, corporate 
promotions, and environmental concerns. This study also has limitations, like focusing 
only on adopting green energy rather than discussing using project management tools. 

(Mental et al., 2023) presented one of the latest bibliometric reviews; the authors 
analyzed the size, structure, and dynamics of research on green and renewable energy 
innovations over the past decade to identify the main topics and trends. The authors 
conducted a bibliometric review based on PRISMA guidance and visualization analysis 
using VOSviewer software. For this purpose, the authors selected 1144 records for 
bibliographic analysis. However, only the Web of Science Core Collection (WoS CC) 
database was used.

Bibliometric analysis, conducted by (Kut, 2023), stands out through its unique 
value proposition compared to other similar studies by emphasizing critical research gaps, 
such as energy storage, innovative grid technologies, and renewable energy in transporta-
tion. The study provides unparalleled insights into the evolving landscape of sustainable 
energy research, focusing on the specific trajectories of Poland and Germany in renewable 
energy adoption and identifying critical institutions with the highest centrality index.

As the literature analysis shows, most of the exploratory reviews were narrowed 
by specific areas of green energy and needed to provide a general overview of the literature 
in this scope. In addition, they prefer the Web of Science database, without covering the 
publications from the Scopus database. Moreover, there needs to be more PM applications 
in these studies. Therefore, this study attempts to provide a detailed quantitative assess-
ment of the literature sources related to applying PM in green energy, and the next section 
explains how the study plans to achieve it. 
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Methods

To highlight the main research areas, concepts, and topics in the field of green 
energy, a bibliometric literature analysis was selected, which was carried out using the 
R-package Biblioshiny tool. The method was developed by Aria and Cuccurullo (2017).
The availability of robust, efficient statistical algorithms, access to high-quality numerical
procedures, and integrated data visualization tools make R the preferred language for
scientific computing.

The sample of publications for analysis was obtained using a four-step procedure 
from the Scopus database. The search was conducted in January 2024 and included articles 
published up to and including that time.

The diagram of the stages of obtaining a sample is described in Figure 1.

Figure 1 – Scheme of the stages of obtaining a sample
Note - compiled by the authors based on the results of the “R Package Biblioshiny” program

Initially, the search was carried out using the keyword «green energy,» as a result 
of which 4999 documents were found in the database (including all source types). There 
have been publications in the Scopus database for this keyword since 1990. Since we are 
interested in publications over the last decade, it was decided to limit the year of publication 
of documents from 2015 to 2024. This restriction yielded 3,956 results. Then, the sample 
was limited to such fields of knowledge as «Social Sciences,» «Economics, Econometrics, 
Finance,» «Business, Management and Accounting,» and «Environmental Science,» 
which ultimately reduced the sample to 1184 publications. The next stage of limitation was 
because the article’s purpose is to identify publications by keywords and gaps in research 
for a more in-depth study; another keyword, «alternative energy,» was added. As a result, 
after applying all restrictions, the sample consists of 229 publications. The number of 
identified publications shows that the topic of green energy in the context of alternative 
energy has yet to be studied. However, it has significant interest from researchers, and the 
relevance of the topic is growing every year. Although «green energy» and «alternative 
energy» are sometimes used interchangeably, they have specific differences. Unlike 
green energy, alternative energy is not always intended to reduce negative environmental 
impacts, although many of its aspects can also be linked to sustainable development. For 
this reason, these keywords were chosen.

Results and discussion
The study took the last ten years to identify trends; in fact, interest in green 

energy among researchers has increased since 2021. According to the Scopus database, 
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there are 145 publications in the selected fields of knowledge in 2021, and this is 49 more 
publications compared to the previous year, 2020.

The findings about annual scientific output, most important sources, most relevant 
organizations, co-occurrence network, and thematic mapping and evolution are analyzed 
to understand trends in the green energy body of knowledge.

Figure 2 provides essential information on this research topic. Since 2015, the 
annual growth in publications has been 8.01 %, and the annual growth in citations per 
document is 17.1 %. According to the Scopus database, 826 authors conducted research 
using selected keywords for the period under review, and about 41 % of them worked in 
co-authorship.

Figure 2 - Basic information in the field of green energy between 2015–2024
Note - compiled by the authors based on the results of the R Package Biblioshiny program

Figure 3 shows the annual volume of scientific research on green energy in the 
context of alternative energy. As can be seen in the figure, there is a noticeable annual grad-
ual increase in publications on this topic. Over the past ten years, annual publications have 
increased more than 2.6 times, from 52 in 2015 to 349 in 2023. The most significant pub-
lication activity was observed in 2023, with 349 articles published. It can be assumed that 
the increase in the number of studies was due to various socio-economic factors, including 
the pandemic (an increase in publications has been noticed since 2020), which exposed this 
problem even more clearly in many countries.

Figure 3 – Annual Scientific Production

Note - compiled by the authors based on the results of the R Package Biblioshiny program



Reports  of the Academy of Sciences of the Republic of Kazakhstan

425

On the three-field graph, you can see the relationship between the attributes of 
publications. For example, Figure 4 shows which countries and journals are most involved 
in studying green and alternative energy. 

Figure 4 – Three-field plot (Countries – Keywords – Sources)
Note - compiled by the authors based on the results of the «R Package Biblioshiny» program

Most articles came from China, India, and Pakistan (AU_CO). The relationship 
between green energy and the alternative energy category is most studied in Malaysia, 
Germany, and the U.K. From this, both developed and developing countries are involved 
in studying the topic. The figure also shows the journals that publish the most articles (right 
side, SO) that study and publish the most on green energy. Figure 5 shows the number of 
articles published in these journals for 2015–2024.

Figure 5 – Most Relevant Sources
Note - compiled by the authors based on the results of the «R Package Biblioshiny» program
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Top journals that have published the most significant number of articles in the 
research area include Renewable Energy, Energy Economics, Energy Policy, Sustain-
ability, and others. Almost 52 % of all articles are published in the ten journals shown in 
Figure 5. This analysis approach helps reduce the time it takes for an article to be pub-
lished in the database. In addition, it helps to find journals on the topic being researched 
quickly.

Figure 6 – Co-occurrence Network

Note - compiled by the authors based on the results of the «R Package Biblioshiny» program

The matching network was formed based on the author’s keywords with the 
Louvain clustering algorithm.

There are two main clusters in the coincidence network. The basic, central, and 
largest cluster is “alternative energy.” Green energy is the second largest node, meaning 
that the two concepts are closely related. Most of the research conducted may explore 
these two concepts in conjunction. This also again shows that the topic of green energy 
has yet to be researched, and at the moment, the emphasis on alternative energy is taking 
over. However, we know green energy now has more and more relevance and interest.

The same applies to “sustainable development” and “renewable energy,” which 
are also within the boundaries of the “alternative energy” node. From this figure, it can 
be assumed that all these relationships between keywords are essential and relevant to 
the study of this topic.
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Figure 7 – Word cloud
Note - compiled by the authors based on the results of the «R Package Biblioshiny» program

As a result of the analysis of the three-field graph (Figure 6), countries where more 
research is being conducted on green energy were identified. In Figure 6, it was determined 
that scientific works have studied factors influencing or revealing the topic of green energy, 
such as climate change, sustainable development, renewable energy sources, energy poli-
cy, energy efficiency, and so on (Figure 7). It is important to note here that green energy is 
only gaining momentum because many researchers consider alternative energy the main 
direction.

Figure 8 – Thematic map
Note - compiled by the authors based on the results of the «R Package Biblioshiny» program

Figure 8 shows the current status of green energy and alternative energy research. 
The author’s keywords were used to obtain a thematic map, and the minimum clustering 
frequency of 5 points was set.

The primary topics for the entire period under review are “solar energy,” together 
with “solar power,” and “commerce.”
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As for motor themes (Motor Themes), the “Green energy” cluster, along with “Al-
ternative energy” and “Energy policy,” is about to be transferred to this category; that is, 
these topics are considered the main factors actualizing the topic of green energy. Also, 
here, it is essential to note niche topics. From the figure, we can conclude that in this pe-
riod, niche topics in the field of renewable sources include “recycling,” “catalysis,” “bio-
mass,” and “energy harvesting.”

Initially, the authors attempted to assess the current situation of alternative energy 
in the context of project management and found that this industry needs to be studied more. 
According to the Scopus database with the keywords “alternative energy” and “project 
management,” only 55 articles were identified from the last ten years and the industry of 
study (“Social Sciences,” “Economics, Econometrics and Finance,” “Business, Manage-
ment and Accounting,” “Environmental Science”). Based on 55 publications, it is difficult 
to make an accurate analysis and conclusions because the greater the number of publica-
tions, the better it is to analyze the situation and trend within the research. In this regard, 
the role of project management in green energy has yet to be fully disclosed. However, 
despite the few publications, alternative energy in project management has gained impor-
tance over the years (Figure 9).

Figure 9 - Annual Scientific Production (alternative energy, project management)
Note - compiled by the authors based on the results of the «R Package Biblioshiny» program

Also, the researchability of this topic can be seen in the collaboration between 
countries. 
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Figure 10 - Countries’ Collaboration World Map
Note - compiled by the authors based on the results of the «R Package Biblioshiny» program

From Figure 10, the study can conclude that the topic of alternative energy 
in green energy is in demand and relevant much more than in the context of project 
management.

Conclusion
As a result, a gap in research was identified, which lies in the fact that the issue 

of green energy has not been sufficiently studied since such areas as alternative energy 
in areas such as project management have been poorly studied; also, the relevance of the 
topic of green energy has been of interest from outside for the last 2-3 years researchers.

As a result, it was determined that interest in this topic has grown steadily over the 
past decade, and the essential topics are alternative and green energy and their connection 
with renewable sources.

The relationship between alternative and green energy in project management 
has been widely studied in China, India, and Pakistan. The main factors influencing and 
revealing green energy have been identified: climate change, sustainable development, 
renewable energy sources, energy policy, energy efficiency, etc.

The authors conducted a study to identify the trend of project management systems 
in green energy. Introducing a project management system increases the efficiency of 
implementing alternative energy projects and helps reduce time, financial, and resource 
costs. This hypothesis will be tested in subsequent studies.

Also, The study has several limitations. Firstly, it covers the publications only from 
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the Scopus database. Therefore, further studies may be expanded by adding additional 
databases. Secondly, this research contains a qualitative analysis. Thus, to collect more 
detailed data about the publications in the field of green energy, the authors may conduct 
qualitative analysis or use mixed methods. The study’s results may be used as a guide for 
researchers on the topic of green energy to choose the unexplored directions or understand 
the current state of the literature. A limitation of the study was that only 2000 publications 
could be analyzed and mapped in the R-package Biblioshiny.
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