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Article
Explore Actual Sustainable Energy Topics by Using
Yake!, Krovetz, GSDMM and Short Text Summaries

Boris Chigarev

Abstract: This paper considers the reasonability of using GSDMM as a method for clustering short texts - titles
and abstracts of publications 2021-2023 of MDPI journals on sustainable energy topics. The paper proposes an
approach to identifying relevant research topics based on the use of the Python script Yake!, the Krovetz
streamer, the GSDMM algorithm, and short text annotations. It is emphasized that researchers prefer to rely
on specific publications rather than keywords when searching for information on a topic of interest. The
bibliometric records of sustainable energy publications from 2021 to 2023 in Sustainability (Energy
Sustainability section — 1,926 search results) and Energies (Sustainable Energy section — 994 search results)
were used as data for analysis. The GSDMM algorithm was used to cluster the texts, and Yake! to extract the
keywords for the GSDMM algorithm's vocabulary. This article summarizes topics found in 9 clusters, including
general sustainable energy issues, biomass recycling, region-specific issues, building energy use, economic
growth and investment, numerical flow modeling, generation cost optimization, heat to energy conversion,
weather-related risks, and false data attacks.

Keywords: sustainable energy topics; short text summaries; bibliometric records; Yake!, Krovetz
stemmer; GSDMM algorithm

Introduction

Disclaimer: This paper is largely the personal opinion of the author and has no claim to be a
comprehensive study of the subject matter of the title.

The motivation for this study

For researchers, publications are both the final stage of their own research and the main source
of information on the topic under study. Even when assessing emerging and promising research
topics, researchers tend to rely on specific publications rather than on a set of key terms describing a
topic of interest. However, the identification of research topics using keywords is more commonly
used in bibliometric analyses, e.g., by well powerful software such as VOSviewer [1] or Bibliometrix
[2].

From what I have observed of my colleagues, they are more likely to search for a specific article,
such as taken from the reference list of a publication that has piqued their interest, than to pick up or
select author keywords from the same publication. Moreover, they often use the titles of the
publications they are interested in as the query text, given the way modern search engines like Google
work. Of course, in databases such as WoS and Scopus, it is difficult to do without the use of
keywords.

In their current work, researchers use Mendeley Reference Manager or Zotero more often than
VOSviewer or Bibliometrix. This means that the main object they search for and analyze is the article.

These observations encourage me to favour clustering of publications according to the
bibliometric records collected, rather than clustering of keywords when identifying relevant research
topics.

The citation rate of publications is the second aspect of the choice of approaches for the analysis
of bibliometric records. The following should be noted:

- When looking at articles from the last two years or papers from recent conferences, it is difficult
to assess the actuality of a topic presented in them on the basis of the citation rate; it has not yet been
established.

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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- Citations are well represented in subscription-based abstract databases, but not in open
publisher databases such as ScienceDirect or MDPI. There, citations are available on the pages of
specific publications. Thus, by selecting a small list of publications on a topic of interest, additional
information can be obtained from open sources, but not all information can be exported.

The citation rate can be seen as the attention paid by the "readers" of a publication. However,
equally important is the attention given by the "authors" of publications, that is, identifying topics
that attract the attention of authors from leading journals or staff of strong universities, or topics of
publications by authors recognized as experts in the field of research. Such publications may not yet
be highly cited, but are of great interest in identifying promising research topics. In addition, a
community of authors may not yet be established in an emerging field, resulting in a low citation rate
for an important publication.

Brief rationale for the novelty of the proposed research

As this paper analyses bibliometric data of publications from two MDPI journals for the years
2021-2023, queries are made on all publications from the same publisher for the same years to broaden
the context.

Search date: 2021-2023 (up to 27-06-2023)

The query data are in Keywords (search results) format

topic modeling (3,613), Topic modeling is presented well

short text summarizer (12), not much, yet present

VOSviewer (607)

Bibliometrix (149)

KeyBERT (27)

BERTopic (7)

Krovetz (0)

Yake! (8), but only in authors' names, no actual publications

GSDMM (0)

The search could certainly be extended to publications by other publishers, but the fact that the
combined use of GSDMM+ Krovetz+ Yake! methods has not been sufficiently explored seems obvious.

The objective of this study

The purpose of this study is to demonstrate the reasonableness of using GSDMM as a method
for clustering short texts — titles and abstracts of publications 2021-2023 of MDPI journals on the
topic of sustainable energy.

Materials and methods

Bibliometric records of publications for the years 2021-2023 in the journals Sustainability (Section
Energy Sustainability - 1,926 Search Results) and Energies (Section Sustainable Energy - 994 Search
Results), up to 19-05-2023, were used as the data for analysis. Information (Article types = research-
article, review-article) were exported as text files which were transformed to TSV format and merged.
A total of 2920 entries were used. The records were homogeneous both by topic (Sustainable Energy)
and by publication type (research-article, review-article), what is important when analyzing the texts.

The main work was done using title and abstract texts merged into a single paragraph.

Brief justification for choosing GSDMM for text clustering in this study

This paper focuses on methods that do not use pre-trained language models. Methods based on
pre-trained language models deserve a separate study, fortunately both KeyBERT [3] and BERTopic
[4] work well and are easy to handle.

K-means [5,6] and LDA [7,8] are most commonly used in record clustering and topic modelling.

Comparing GSDMM and LDA, the GSDMM is better suited to short texts as it assumes that there
is one topic in the text [9,10].
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The advantages of GSDMM over K-means are analyzed in [11] and in the article by the authors
of GSDMM algorithm [12].
Iused an implementation of this method written in Rust [https://github.com/rwalk/gsdmm-rust]

Dictionary selection rationale for the algorithm GSDMM

The choice was made taking into account the non-use of pre-trained language models.

Author keywords available in records exported from MDPI could be used as a dictionary, but
then we would go beyond using the title and abstract fields. It is good that in both ScienceDirect and
MDPI author keywords are available in exported records, but then this approach may not be suitable
for analysing conference proceedings in which author keywords are often missing. It is the conference
proceedings which can provide good material for identifying new research topics.

Personal experience shows that noun phrases are also good candidates for forming a list of key
terms. But the application of modern morphological analysis is also based on pre-formed linguistic
models. The application of n-gram-based language models works well when the text is well-
preprocessed (proper stop-word list generated, lemmatization performed, ranking criterion selected).

For routine work, it is a good idea to have a program that runs reliably, takes into account the
above requirements, and is stably maintained. In my opinion (based on personal experience), such
requirements are satisfied by Yake! [13]. To learn more about how this program is designed, to see
tutorials and even to use it as an online service, please visit http://yake.inesctec.pt/.

I used this program with the parameters: -n 2 -t 2000 -v.

Why I use bigrams — most of the keywords consist of two terms. 2000 meaningful words and
phrases is enough to describe a narrow subject area. Increasing the parameter t leads to a significant
increase in execution time, which is not desirable in the spirit of trial-and-error experiments.

Why I don't use individual words - some individual words, most often adjectives, may get low
ratings, but be meaningful in word combinations, e.g., big data, clean energy. However, in the total
list of 2,000 terms, 1,554 are bigrams.

Before using Yake!, the title and annotation texts underwent some cleaning, e.g., Naive —
Naive; Piaui — Piaui; Xi'an — Xian. The list of words that are candidates for checking can be
obtained using GREP and a regular expression like ["a-zA-Z0-9\ \.\,\;\:\-\_\?\-
\ARASVN%\@\ NN (\)\V/N —=\=\*\-\€], from the resulting list, you can select the words you
want to replace, then use a similar regular expression again to remove unnecessary characters, e.g.,
®. I prefer such "manual” tests over the use of commonly available scripts, because I can see exactly
what is changed, what is deleted, and the list of substitutions may vary depending on the task, for
example, the program being applied may interrupt, considering one or another character
unacceptable.

The resulting list of words and phrases was reduced to a list of unique words, which were
further used as a dictionary for GSDMM.

Certainly, it is possible to use bigrams as dictionary terms, but then they should also be marked
as bigrams in the title and annotation texts. This is easily accomplished by replacing the spaces in the
bigrams with underscores. Such work goes beyond the scope of this publication, written in the spirit
of proof of concept, and requires a separate analysis of the effect of dictionary compilation on the
results of clustering using the GSDMM algorithm.

Krovetz stemmer [14] was applied to the dictionary and title and annotation texts.

In fact, Krovetz is a morphological analyzer that reduces morphological variants to a root form.
For example, ‘elephants'->'elephant’, ‘amplification'->'amplify’, and 'european'->'europe’
supplemented with a few rules for words not included in the replacement dictionaries.

The choice of this stemming method is due to its "softness"; it changes the spelling of words
minimally, compared to Porter's stemming method. Its second advantage comes from the ability to
edit dict_supplement.txt, and direct_conflations.txt files. [https://github.com/diazf/kstem].

After the above procedures, the GSDMM dictionary included 739 terms. By applying
deduplication, we finally obtained 617 terms used in the GSDMM dictionary.
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The topics of the clusters were disclosed by means of a brief annotation of the publications found
by a number of the most frequent terms for a given cluster. The GSDMM generates both a list of terms
and their occurrence in the cluster and a list of publications related to that cluster. Having a list of
records related to a given cluster, it is possible to describe the cluster topics using the methods offered
by VOSviewer or Bibliometrix. The results are illustrative, but they are not included here, because
this study focuses on describing the topics with a set of articles, not with key terms.

Research results

Preparing the dictionary for the GSDMM

Table 1 shows the 30 terms generated by the Yake! script with the highest score out of a total of
2,000 terms, including 1,554 bigrams and 446 single words.

Table 1. The 30 terms with the highest scores.

keyword score  keyword score  keyword score

Renewable Energy  5.37E-07 Energy Management 5.68E-06 power generation 1.12E-05
energy system 1.27E-06 sustainable energy ~ 6.48E-06 energy performance 1.15E-05
energy 1.48E-06 System 6.55E-06 energy generation 1.19E-05
energy consumption 1.90E-06 power 7.68E-06 Energy Power 1.22E-05
power system 2.01E-06 energy production  8.40E-06 energy demand 1.25E-05
energy storage 2.38E-06 energy transition 8.45E-06 storage system 1.26E-05
energy efficiency 2.77E-06 wind power 9.02E-06 sustainable development 1.29E-05
energy sources 3.59E-06 thermal energy 9.22E-06 energy resources 1.31E-05
solar energy 3.97E-06 case study 9.78E-06 systems 1.38E-05
wind energy 5.01E-06 Building Energy 1.04E-05 power plants 1.43E-05

Bigrams dominate the table. They are well suited as keywords to describe the general subject
matter of the corpus of texts compiled from the headings and annotations of the 2,920 original records.

Note that the terms obtained with Yake! were converted to lower case, subjected to Krovetz
stemming, a list of biterms was converted into a list of words, followed by deduplication. For example,
after stemming, the plural word was translated into the singular and became the same as the singular
word. Before applying the GSDMM algorithm, the header and annotation texts were subjected to a
similar procedure, except for word deduplication.

Note: A list of terms generated by Yake! can also be used as a filter for each of the articles to
obtain a list of generated keywords for each article. These keywords can be used in a similar way to
"indexed keywords" in Scopus.

Table 2 shows examples of terms included in the dictionary file used by the GSDMM algorithm.

Table 2. 100 terms from the dictionary used by the GSDMM algorithm.

Term Term Term Term Term
renewable  demand electric wave economic
energy development flow intensity global
system resources integrated  future neural
consumption systems battery china network
power plants distribution quality optimal
storage sector distributed fuel reduce

efficiency  hybrid results cell planning

do0i:10.20944/preprints202307.0677.v1


https://doi.org/10.20944/preprints202307.0677.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 July 2023 do0i:10.20944/preprints202307.0677.v1

5
sources green security models research
solar supply vehicles market simulation
wind model poverty optimization operation
management based turbines sustainability primary
sustainable analysis clean hydrogen  data
production carbon technologies high european
transition =~ emissions  cost communities union
thermal photovoltaic industry saving gas
case potential ghg smart paper
study control show maximum  environmental
building grid method heat impact
generation  policy recovery current conversion
performance electrical proposed  strategy total

As in the case of Table 1, these terms describe the topic of sustainable energy well. The clustering
of publications according to the occurrence of these terms can be considered adequate for the task at
hand.

Note: In text analysis, it is difficult to give an unambiguously "right" solution. The choice of
methods to analyze and preprocess texts and the criteria for comparison are essentially subjective.
For example, we can choose bigrams and trigrams generated by Yake! as a dictionary, combine the
words contained in them by underlining, do the same for the source texts, and then apply the
GSDMM algorithm.

Results of text clustering using the GSDMM algorithm

Records clustering with the GSDMM algorithm was carried out using the resulting dictionary
and prepared texts.

The following parameters were used for the GSDMM algorithm: -a 0.1 -b 0.1 -m 1000 -k 10.

Selecting the parameters: -a 0.1 -b 0.1 and k 10 are recommended parameters, e.g.
[https://github.com/jrmazarura/GPM, https://github.com/rwalk/gsdmm] [15]. A large number of
iterations (-m 1000) was chosen simply to observe the convergence of the clustering results. In our
case, a fast convergence to 9 clusters was observed.

A Rust implementation of the GSDMM algorithm [https://github.com/rwalk/gsdmm-rust] was
used. The algorithm is fast, so there were no problems with choosing a large number of iterations.

Selection of publications that describe the theme of the cluster

The terms with the highest GSDMM score for a given cluster can be used to select publications
that describe the topic of a particular cluster. However, the research has shown that this approach is
not very clear due to the frequent occurrence of words common to all clusters, such as energy,
research, result, analysis, target, implement, develop, approach. For this reason, in this paper the
following approach was implemented to select the terms, which were used to search the publications
out of 2920 exported records:

- In the first step, a list of terms occurring in the lists of all clusters was compiled consistently
using INNER JOIN. There were 210 of these terms.

- Then the terms common to all clusters were removed from the term list of each cluster using
the EXCEPT operator.

Table 3 shows examples of the described choice of terms for the 9 clusters.
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Table 3. The 20 most frequent terms in each cluster, excluding terms occurring in all clusters.

Cl-1 Cl-2 Cl-3 Cl-4 Cl-5 Cl-6 Cl-7 Cl-8 Cl-9

development 187 temperature 66 development 175 building 150 development 93 numerical 124 load 104 temperature 20 data 153
data 104 property 62 case 148 case 78 policy 91 temperature 114 problem 100 fluid 12 operation 152
important 96 biomass 58 plant 134 temperature 61 data 82 characteristic 83 operation 92 operation 11 voltage 148
case 92 material 57 policy 119 residential 54 china 75 fluid 83 schedule 72 net 10 load 137
article 87 combustion 53 future 115 data 53 country 63 case 61 case 71 plant 9 network 135
social 87 chemical 51 photovoltaic 113 city 38 finding 63 mass 60 objective 71 rankine 9 strategy 109
challenge 84 alternative 48 scenario 109 comfort 38 relationship 59 distribution 58 distribution 66 organic 8 photovoltaic 108
policy 83 surface 46 country 108 annual 35 growth 57 large 58 strategy 66 recovery 8 problem 102
framework 79 engine 45 costs 103 type 35 positive 52 turbine 57 effectiveness 64 refrigeration 8 wind 100
country 77 promising 45 wind 103 material 34 empirical 49 surface 56 network 62 turbine 7 converter 95
review 77 oil 44 fossil 99 environment 33 panel 48 important 50 distribute 60 configuration 6 accuracy 94
transition 74 organic 43 data 95 strategy 33 negative 47 development 47 wind 59 collector 5 machine 93
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europe 70 solid 39 review 93 condition 30 evidence 45 dynamics 47 management 57 mass 5 neural 86
future 70 biodiesel 38 sector 91 construction 30 role 42 material 46 uncertainty 54 mathematics 5 controller 85
finding 68 type 37 strategy 90 load 28 green 41 data 44 voltage 52 capture 4 case 83
strategy 68 fossil 34 resources 89 saving 27 important 40 operation 43 battery 51 costs 4 error 83
related 67 density 33 transition 86 urban 27 industry 39 speed 43 dispatch 49 desalination 4 fault 80
sector 67 biofuel 32 important 83 important 26 economy 35 behavior 42 photovoltaic 47 generator 4 development 79
plan 64 cell 31 plan 76 alternative 25 regress 34 average 41 ieee 46 location 4 learning 79
literature 63 hydrogen 31 project 74 development 25 affect 33 wind 40 scenario 45 parametric 4 distribution 78
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It should be emphasized that exactly the terms occurring in all clusters are excluded. Terms
which occur in only a few clusters are retained. Examples are: development, temperature, operation,
policy, etc. As has been repeatedly noted, when analyzing texts, options are possible, the main thing
is that the article specifies which one is chosen. In this case, the publications were selected according
to the most common terms in Table 3. The second criterion was the selection of those terms that, when
used together, allowed us to find at least 2—4 articles in the publication records of a given cluster that
contained the maximum number of terms from Table 3.

The publications selected in this way have been used as information for the description of one
of the actual tasks of the cluster topics.

Description of the topics of the 9 clusters, with the texts of short abstracts of the articles selected for each
cluster

Once entries are selected for each cluster, their titles, abstracts and DOIs are available.

Using DOI it is convenient to generate bibliographic references in the required format using
services like https://zbib.org/.

To avoid repeating the information given in the bibliographic reference, only a brief abstract was
used to describe the subject of the publication. This procedure can be done using a suitable automatic
text summarization service or scripts, such as, https://miso-belica.github.io/sumy/.

Cluster 1. General focus on sustainable energy issues

The aim of the study [16] is to identify, map and assess the maturity and impact level of the
specific energy-oriented economy and other SMART management concepts and social, technological,
finance (economical), environmental, and communication (S.T.F.E.C.) trends which arose from the
dynamic development and spread of the Industry 4.0 revolution on processes of effective
competitiveness and the creation of modern enterprises. The authors aim to search for answers to
three specific research questions, concluding that recently, special attention is paid to such issues as
co-creation and co-production, energy-oriented and circular economy, eco-energy, and sustainability.
Researched data allows us to conclude that openness to social, environmental, and technological
trends and issues, with an approach based on sustainable and eco-energy-oriented development,
play an increasingly important role.

Open innovations (OI) are playing an increasingly important role in the innovative development
(RI) of SMEs. This has led to a need to analyze the impact of OI on innovative development serving
the implementation of the assumptions of sustainable development, the positive effect of which is to
reduce the negative impact on the environment thanks to a more rational use of both natural and
produced resources (e.g., energy). Moreover, the results show that SMEs cooperating with the
environment are more developed in terms of sustainable innovative development than those that
base their development on their own internal resources (no cooperation). Hence, it follows that Ols
have a positive impact on sustainable innovative development [17].

Inclusion of a sustainability framework and managing ESG-related risks have become part of
the overall strategy of most companies within the energy industry. The current research focuses on
the systematic literature on the M&A deals in the energy industry through the lens of sustainability
by applying the SALSA methodology. Further, we applied a SWOT analysis of M&A in the energy
industry from the perspective of sustainable development [18].

The present research [19] prioritized the most important direction of energy power
transformation — energy sector digitalization — and its contribution to the achievement of the
sustainable development goals focused on climate change mitigation and responsible consumption
and production. The authors evaluated the economic efficiency of the implementation of digital tools
due to the decrease in energy production costs.

Design/methodology/approach: The study [20] performed bibliometric analysis to investigate
sustainable energy research between 1980 and 2022 using a sample of 1498 research papers from the
Web of Science (WoS) databases, with only published articles on sustainable energy. Findings: A
bibliometric analysis reveals trends in sustainable energy research publications, showing sustainable
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energy as an emerging topic and trends in sustainability and energy research. The fact that the
keywords “sustainable energy”, “renewable energy”, “sustainability”, and “sustainable
development” are frequently included in the literature shows that interdisciplinary academic studies
in these fields are of great importance.

Cluster 2. Highlighting thermal biomass processing

The experimental results [21] show that once the biomass is made into a briquette, when the
reaction temperature is 900 ‘C, the sulphur release ratio for TB was reduced from 34.7% to 4.3% and
for WS was reduced from 12.4% to 1.6%. When the reaction temperature increases to 1000 ‘C, the
sulphur release ratio for TB was reduced from 73.4% to 30.4%, for WS it was reduced from 58.4% to
10.2%.

The prediction and pre-evaluation of the thermal properties and combustion-related problems
(e.g., emissions and ash-related problems) are critical to reducing emissions and improving
combustion efficiency during the agricultural crop residues combustion process. This study [22]
integrated the higher heating value (HHV) model, specific heat model, and fuel indices as a new
systematic approach to characterize the agricultural crop residues. The specific heat of flue gas during
the combustion process was estimated from the concentrations of C, H, O, S, and ash content under
various excess air (EA) ratios and flue gas temperatures.

The produced syngas in the two different tests was characterized and compared in terms of
composition (Hz, CHs, CO, CO2, O2) and fate of contaminants such as volatile organic compounds
(VOCs), tar and metals. The aim of this work [23] is to show which advantages and disadvantages
there are in choosing the most suitable material and to optimize the biomass gasification process by
reducing the undesirable effects, such as heavy metal production, bed agglomeration and tar
production, which are harmful when syngas is used in internal combustion engines (ICE).

Cluster 3. Highlighting the problems of specific regions

This paper [24] estimates the life-cycle land-use requirement for PV development in Vietnam, to
provide the scientific-based evidence for policy makers on the quantity of land required, so that the
land budget can be suitably allocated. Regarding the life-cycle land use, the land occupation is 241.85
m2a and land transformation is 16.17 m2 per MWh. Most of the required land area is for the
installation of the PV infrastructure, while the indirect land use of the background process is
inconsiderable.

The research [25] analyses how the future of the biogas business in three case study countries is
developing until 2030. The study is based on experts’ views within the biogas business branch in
Germany, The Netherlands, and Finland. To be able to show the full potential of biogas technology
for society, stable and predictable energy policy and cross-sector co-operation are needed.

The article [26] explores the viability of renewable energy using the strengths, weaknesses,
opportunities and threats (SWOT) analysis approach on the key renewable potential in the country
(South Africa). Several opportunities favor switching to renewable energy, and these include regional
integration, global awareness on climate change and the continuous electricity demand. Some threats
hindering the renewable energy sector in the country include land ownership, corruption and erratic
climatic conditions.

Sustainability indicators are biodiversity loss, fossil-fuel use, mineral depletion, energy use,
carbon emissions and eutrophication. The most promising results arise from shifting consumption of
meat and animal-based products to a more plant-based diet, and transitioning to organic agriculture.
Net-zero sustainability goals and a reduction in eutrophication are achieved by 75% downshift of
animal products and the upscaling of organic agriculture (German agriculture) [27].


https://doi.org/10.20944/preprints202307.0677.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 July 2023 do0i:10.20944/preprints202307.0677.v1

10

Cluster 4. Building energy consumption issues

The paper [28] examines how to achieve an appropriate model for integrating photovoltaics on
the rooftop of residential buildings in Hail city to provide alternative energy sources. The results
show a significant area of rooftop suitable for PV system in residential buildings in Hail city, which
exceeds 9 million square meters. There is a significant amount of energy produced from the use of all
residential rooftops in Hail, and there is also a significant reduction in the amount of COz emissions.

This study [29] investigates the spatial patterns in the surface urban heat island (SUHI) over the
study site and develops its relationships to socioeconomic, demographic, and buildings’
characteristics. Numerous studies have focused primarily on the influence of biophysical and
meteorological factors on variations in land surface temperatures (LSTs); however, very little
attention has been paid to examining the influence of socioeconomic, demographic, and building
factors on SUHIs within a city. Linear regression and multiple regression correlations are further run
to examine selected factors’ variance on SUHI.

One of the most important reasons for the high consumption of electrical energy in RBs is the
big difference between indoor and outdoor temperatures. In this paper [30], a heat exchanger was
designed and tested experimentally to reduce this temperature difference by using a domestic
ground water tank (GWT) as a sink/source (water-cooled condensers instead of air-cooling). The
proposed system resulted in a reduction in energy consumption by 28% of the electrical energy
needed in the conventional system and an increase in COP by 39%.

This research [31] is concerned with focusing on the indirect effect of solar photovoltaic rooftop
panels (shading effect) on the roof surface to see whether this effect is worth studying and calculating
the total electrical load in the residential sector. The results highlight that renewable energy is very
important in our times due to climate change and the increased demand for electricity by the
residential sector, which is stimulated to find multiple ways to decrease and adapt to this change,
and the aim of this paper helps to encourage to use solar energy by identifying the indirect effect of
solar panels on building’s rooftops.

Cluster 5. Economic Growth, Renewable Energy, and Investment Issues

Situated within the current trend of declining foreign direct investment flows (FDI), the study
[32] examines the role of ESG factors in attracting FDI and enabling progress toward SDGs. We
econometrically examine the linkages between ESG and FDI inflows for a sample of 161 counties.
Results suggest that FDI inflows to the full sample of countries are positively attracted by good
governance in a destination country. Sustainability reporting attracts FDI to commodity exporting
countries.

The present research paper [33] intends to investigate the relationship between economic growth
and sustainable financial development on the use of energy from renewable sources in both the short
and long run in the context of China. In the case of the short run, there is a positive relationship
between economic and financial development and the use of energy from renewable sources in the
context of all of China. While in the case of long-term effects, the results indicate the adverse impact
of financial development on the use of energy from renewable sources in the western regions of China.

This study [34] applies the technology acceptance model and incorporates environmental
concerns, value propositions, and government policies as variables to explore the behavioral
intentions of Taiwan’s Generation Z toward using electric motorcycles. The study revealed that: (1)
consumers’ perceived usefulness and perceived ease of use positively influence their attitudes
toward using electric motorcycles; (2) consumers’ environmental concerns do not influence their
attitudes toward using electric motorcycles; and (3) consumers’ attitudes toward using electric
motorcycles, value propositions, and government policies positively influence their behavioral
intentions toward using electric motorcycles.
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Cluster 6. Numerical flow modeling issues

The present study [35] deals with the numerical simulation of mixed convective heat transfer
from an unconfined heated square cylinder using nanofluids (Al20s-water) for Reynolds number (Re)
10-150, Richardson number (Ri) 0-1, and nanoparticles volume fractions (¢) 0-5%. Minor variations
in flow and thermal characteristics are observed between the two approaches for the range of
nanoparticle volume fractions considered. The local and mean Nusselt numbers increase with
Reynolds number, Richardson number, and nanoparticle volume fraction.

This paper [36] studies the characteristics of the hydraulic PTO (power-take-off) experimental
verification. The performances of the hydraulic PTO in start-up processes with different initial
temperatures and in long term operation are assessed. The efficiency of hydraulic PTO degrades
when it starts at low temperatures. An improved numerical model of the hydraulic PTO system is
proposed.

The numerical simulation of the external flow field and structure coupling of the aerodynamic
heat problem is performed [37]. Numerical results indicate that the average temperature and
maximum temperature of the optical dome for inner and outer walls exhibit an “M” shape with time,
with two high-temperature cusps and one low-temperature cusp. Therefore, this study provides a
reliable reference for the preliminary design and parameter research of optical domes of hypersonic
aircraft.

Cluster 7. Generation cost optimization planning models and generation deviations

Aiming at the impact of the uncertainty of source load on the optimal scheduling in an integrated
energy system (IES), based on hybrid resolution modeling and hybrid instruction cycle scheduling
technology, three-time scales of day-ahead, intra-day rolling and real-time feedback optimization
scheduling models are established [38]. Then, the chaotic gravitational search algorithm (CGSA) is
used to solve the problem, and the composite coordination optimization operation strategy of IES
with mixed time scales based on CGSA is proposed.

The proposed SA-SOPF has objective to find a day-ahead base-solution that minimizes the
generation cost and expectation of deviations in generation and node voltage set-points during real-
time operation. The results also depict that the proposed SA-OPF formulation can reduce the
expectation in voltage and generation deviation more than 60% in real-time operation with an
additional day-ahead scheduling cost of 4.68% only for 14-bus system. These results are strong
indicators of possibility of achieving the day-ahead solution which lead to lower real-time deviation
with minimal cost increase [39].

This work [40] addresses this problem by proposing an operational planning approach to
determine the optimal allocation of WT units, PV systems, and hybrid energy storage systems (HESS)
in smart grids. The proposed operational planning approach is formulated as a nested optimization
problem that guarantees the optimal planning and operation of the RES and HESS simultaneously.

The paper [41] proposes a power flow optimization strategy model of a distribution network
with non-fixed weighting factors of source, load and storage. The k-means algorithm is used to cluster
the equivalent load curve in different periods, and then the fuzzy comprehensive evaluation method
is used to determine the weighting factor of the optimization model in each period. Then, the particle
swarm optimization algorithm is used to solve the multi-objective power flow optimization model,
and the optimal strategy and objective function values of each unit output in the operation period are
obtained.

Cluster 8. The smallest cluster, only 31 entries. Thermal-to-electrical energy conversion problems

This paper [42] proposes a new combined multi-cooling and power generation system (CMCP)
driven by solar energy. The PTC mathematical model is used to calculate the heat transfer fluid outlet
temperature and the performance of the CMCP system on a specific day of the year. A 1D model of
an ejector with a constant area is adopted to evaluate the ejector performance.
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Converting waste heat into electricity has captured the interest of scientists for years because of
its enormous potential to improve energy efficiency and to lessen environmental impacts. We
concluded that the combination of the Kalina Cycle and Organic Rankine Cycle can be efficiently
used for the recovery of waste heat energy [43].

In the experiments [44], the heat source temperature as well as the mass flow rates of the working
fluid and cooling water were controlled. As for the influences of key parameters, with the increase in
heat source temperature from 130 °C to 160 °C, the involved heat has a small increase, while the net
work increases from 0.44 kW to 0.55 kW, and the cycle efficiency greatly increases from 6.71% to 8.72%
at a mass flow rate of working fluid 25 g/s. As for the mass flow rate of cooling water, it has a similar
impact on the cycle performances.

Cluster 9. Weather-related risk issues and false data injection attacks

In recent years, demand for electric energy has steadily increased; therefore, the integration of
renewable energy sources (RES) at a large scale into power systems is a major concern. Clouds’
influence on solar irradiation forecasting, data categorization per month for successive years due to
the similarity of patterns of solar irradiation per month during the year, and relative seasonal
similarity of windspeed patterns have not been taken into consideration in previous work. Moreover,
the similarity of patterns of solar irradiation per month during the year and the relative seasonal
similarity of windspeed patterns in a timeseries measurements dataset for several successive years
demonstrates that they contribute to very high one-day-ahead windspeed and solar irradiation
forecasting performance [45].

This paper [46] proposes distributed mitigation layers for the false data injection attacks (FDIA)
on voltages and currents of DGUs in meshed DC microgrids. The proposed control strategy is based
on integrating two layers for cyber-attack detection and mitigation to immune the primary and the
secondary control loops of each DGU.

Remark:

The publications listed above characterize a particular class of problems within a given cluster
of publications. Publications were selected by a set of frequently occurring terms for a given cluster
(usually four). The appearance of four terms in the bibliometric record of a publication (without a list
of references) significantly narrows the sample, especially since the number of records in the cluster
is small (several hundred). The sample was generated by querying a sequence of terms (e.g.,
(*building)(.-*environment)(.*city)(.*temperature).*$), which further reduced the sample size and
narrowed the topics of the selected publications. A different set of terms could be compiled to
produce a different list of publications, but it is unlikely that there will be publications whose records
contain four terms that are not frequently encountered. Another approach for sampling can be a
query based not on the sequence of occurring terms, but on their co-occurrence (AND operator). The
approach outlined above is not so much focused on any "correct" description of clusters, but rather
on identifying tasks that cannot be "turned a blind eye," and for which there are enough publications
in the collected data for a more detailed review. Naturally, an analytical review of a specifically
chosen problem would require a follow-up, more specialized search of publications.

Conclusion

Applying the approach proposed in this paper to identify current research subjects using Yake!,
Krovetz, GSDMM, and short text summaries to analyze bibliometric records of MDPI journals on
sustainable energy issues, the following key topics of current research were identified::

1. Assessing the maturity and impact of the energy-based economy, SMART management
concepts and social, technological, financial, economic, environmental and communication

(S.T.F.E.C.) trends arising from the Industry 4.0 revolution on the competitiveness and creation


https://doi.org/10.20944/preprints202307.0677.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 July 2023 do0i:10.20944/preprints202307.0677.v1

13

of modern enterprises. Research priorities are the digitalization of the energy sector and its
contribution to climate change mitigation and responsible consumption and production.

2. A study to reduce sulphur emissions from the production and use of biomass briquettes. A
study to characterize crop residues and determine the most suitable conditions for biomass
gasification. A study to minimize the formation of heavy metals and tar when using syngas in
internal combustion engines.

3. Life cycle assessment of land use requirements for photovoltaic development. Energy policy
and cross-sectoral cooperation studies. Issues of renewable energy viability in developing
countries, regional integration and electricity demand. Assessment of sustainable development
indicators, including biodiversity and mineral depletion.

4. Identification of areas suitable for the integration of residential rooftop photovoltaic systems.
Study spatial patterns of urban surface heat islands and their relationship to socio-economic,
demographic and building characteristics. Development of heat exchangers to reduce
temperature differences between indoors and outdoors. Investigation of the role of renewable
energy sources in the domestic sphere.

5. Study the role of environmental, social and governance factors to attract foreign direct
investment in resource exporting countries. Research on the relationship between economic
growth and the financing of renewable energy sources. A behavioral intention study on
electric vehicles.

6. Numerical simulation of mixed convective heat transfer using nanofluids in a heated reservoir.
Experimental study of power take-off in a hydraulic system during start-up and long-term
operation. Research and design of optical domes for hypersonic aircraft.

7. Studies the impact of source load uncertainty on optimal scheduling in integrated power
systems using hybrid resolution modelling and instruction cycle scheduling technology. Issues
of operational planning and simultaneous operation of RES and HEPS. Modelling strategies
for optimizing power flows in distribution networks.

8.  Study of combined multi-cooling and solar thermal power generation systems for waste heat
recovery.

9. Issues in the integration of renewable energy into energy systems. A study of the effect of
clouds on solar radiation forecasting, predicting wind speed and solar radiation one day in
advance. Analysis of cyber-attack detection and mitigation to protect primary and secondary

control loops in power grids.

To do

To use Yake! and KeyBERT jointly to form the vocabulary for the GSDMM algorithm.
Utilize a dictionary containing bigrams and trigrams, and respectively prepare clustered texts
by selecting compound terms from the dictionary using underscore.
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