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Abstract

Electromobility has emerged as a key field in the transition toward more sustainable and environmentally
friendly transportation systems. Its relevance has increased in recent years due to the growing need to reduce
greenhouse gas emissions, decrease dependence on fossil fuels, and promote clean and innovative
technologies. In this context, the present study conducts a comprehensive bibliometric analysis of scientific
production related to electromobility over the past decade. The OpenAlex database was used as the primary
source of academic information due to its open access and broad multidisciplinary coverage. Additionally,
the PRISMA methodology was applied to ensure a rigorous filtering and selection process of documents,
guaranteeing the quality and relevance of the data analyzed.

The results reveal a steady and significant increase in the number of publications on electromobility,
reflecting sustained interest from the global scientific community. Among the main topics addressed in the
literature are the development of advanced batteries, the expansion and improvement of charging
infrastructure, and public policies aimed at promoting the adoption of electric vehicles. Furthermore, the
analysis identified key international collaboration networks among authors and institutions, as well as the
most influential scientific journals in the field. These findings not only provide a general overview of the
current state of research in electromobility, but also offer valuable insights to guide future studies, foster
strategic partnerships, and support decision-making in academic, industrial, and governmental settings.

Keywords: Advanced batteries, Bibliometrics, Electromobility, Charging infrastructure, Sustainable
transportation.

1. Introduction

Electric mobility, or electromobility, refers to all forms of transportation that use
electric technologies for propulsion, either partially or entirely (Hertel, Braunig and
Thiirer, 2024). This includes electric scooters, bicycles, motorcycles, trains, airplanes,
ships, among others. The term also encompasses the supporting infrastructure and
transportation routes.

* Corresponding author: Lara Torres Claudia Guadalupe (clara@upz.edu.mx)
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The primary goal of this technology is to reduce the negative impact caused by
combustion in vehicles powered by fossil fuels (Franko et al., 2023). This leads to
improved air quality through the reduction of greenhouse gas emissions and a gradual
decrease in dependency on non-renewable energy sources (Jelinek et al., 2021), such as
coal, oil, natural gas, gasoline, and diesel.

The concept dates back to the 19th century, even before the internal combustion engine,
when the scientist Anyos Jedlik experimented with prototypes based on the principles of
electromagnetism and, in 1828, developed the first electric motor (Iulia and Lorand,
2022). Later, in 1834, Thomas Davenport built what is considered the first electric vehicle
(EV) in history (Jagadeeshwaran and Kumar, 2023).

Since then, advancements in EV development, batteries, and supporting infrastructure
have grown exponentially (Patola and Szpytko, 2021), providing a wide range of electric
transportation options, both individual and mass transit.

The benefits of using EVs include; environmental: No pollutant emissions, improved
air quality, reduced noise pollution, mitigation of climate change effects. (Quezada,
Vecchio and Waintrub, 2024), health: Better air quality. (Kerrigan, 2022), economic:
Lower operational costs and higher efficiency of electric motors. (Zalamea Leon, 2024),
technological: Drives the development of new technologies and charging infrastructure.
(Quezada, Vecchio and Waintrub, 2024).

The importance of implementing electromobility lies in producing environmentally
friendly, quiet, and efficient vehicles (Franko et al., 2023). For the automotive industry,
EVs and hybrids emit fewer exhaust gases than combustion engine vehicles, which is
vital for meeting global sustainability policies and local regulations (Salgado-Conrado et
al., 2024).

The importance of implementing electromobility lies in producing environmentally
friendly, quiet, and efficient vehicles. For the automotive industry, EVs and hybrids emit
fewer exhaust gases than combustion engine vehicles, which is vital for meeting global
sustainability policies and local regulations.

Due to the rapid evolution of electromobility technology and its increasing importance
in academic and industrial circles, this study conducts a bibliometric analysis of scientific
articles on the topic. The aim is to provide a quantitative analysis of research trends and
to identify the main areas of study, institutions, authors, countries, and regions that
contribute significantly to the field.

In this context, the present study addresses the following research question:

How has scientific production on electromobility evolved over the last ten years, and what
are its main areas of research?

The objectives needed to answer this question are outlined below:
General objective:
Analyze the evolution of scientific output on electromobility from 2015 to 2025. Identify
the main themes, relevant actors, and collaboration dynamics to understand research
trends in this field.
Specific objectives:
1. Quantitatively analyze the temporal evolution of scientific publications on
electromobility between 2015 and 2025.
2. ldentify the main topics researched in electromobility by analyzing keywords and co-
occurrences.
3. Determine the most productive and cited authors, journals, and institutions in
electromobility research.
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4. Explore scientific collaboration networks between countries and institutions involved
in electromobility research.

5. Provide a structured overview of the current state of knowledge in electromobility to
guide future research.

2. Materials

A bibliometric review is a quantitative analysis of scientific literature that enables the
evaluation of knowledge areas, the definition of research policies, and the identification
of future research directions (Torres Salinas, 2023), It is used to measure scientific
output, impact, collaboration, and individual-level evaluation.

This process involves analyzing elements such as the number of publications, citations,
authors, journals, institutions, and countries contributing to a specific topic (Cardenas,
Molina and Garcés, 2022), in this case, electromobility.

To retrieve the relevant scientific documents, a search was conducted in both English
and Spanish using the keywords "electromovilidad™" OR "electromobility" during the first
quarter of 2025. The OpenAlex open-access database was used as the primary source.

To qualify for inclusion in this study, a document had to meet the following criteria: it
could not be a literature or bibliometric review, had to be a scientific article, open access,
written in English or Spanish, and published between 2015 and 2025. This search initially
yielded 810 scientific articles. Articles with irrelevant titles and duplicates were excluded,
Figure 1 presents the PRISMA methodology process used for filtering articles in
bibliometric and literature reviews. (Thaker, Raval and Kedia, 2024).

Records removed before

_ screening:

OpenAlex = 810 —> Duplicate records removed
using Rayyan (n = 9)

l Records marked as ineligible

Identification

by automation tools (n = 0)
Records removed for other
reasons (n = 0)

Records screened (n
=801)

Evaluation

¥ 5 | Reasons:
Irrelevant title and/or

abstract (n = 299)

Language not eligible (n = 5)
Date out of range (n = 0)
Studies included in Literature reviews (n = 1)
the review (n = 496)

l Records excluded (n = 305)
)

Included

Figure 1. PRISMA Methodology.
Source. Elaborated by the author based on data obtained from OpenAlex.
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3. Experimental methods

This research focuses on conducting a detailed bibliometric analysis using OpenAlex,
an open and accessible platform that provides a vast collection of academic publication
records (Priem, Piwowar and Orr, 2022). The study is based on a specific topic within the
technological domain, mapping trends in scientific output related to electromobility.

The Biblioshiny tool, a web interface of Bibliometrix, was used to generate the study’s
quantitative data. This tool allows academic researchers to import and convert
bibliographic data, analyze, visualize, and cluster elements for deeper analysis (Abbas et
al., 2022). For classification, themes were categorized as shown in Table 1. These
categories were automatically assigned by OpenAlex as additional metadata fields. Each
article was assigned a main category and a subcategory based on the abstract content. The
number of articles in each classification was then tallied accordingly.

Table 1. General classification data

Main Theme Subcategories Number
of
Related
Articles
1. Electric Vehicle Electric vehicles and infrastructure: 199 326
Technologies Electric and hybrid vehicle technologies: 4

Electric motor design and analysis: 4
Engine and fuel emissions: 15
Vehicle emissions and performance: 26
Vehicle noise and vibration control: 1
Research on advanced battery technologies: 56
Advances in battery materials: 10
Advanced battery materials and technologies: 3
Battery systems research: 1
Sensor less motor control: 2
Energy management in smart grids: 5
2. Charging Smart cities and technologies: 4 27
Infrastructure Energy management in smart grids: 5
Microgrid control and optimization: 8
Wireless energy transfer systems: 2
Power quality and harmonics: 2
Power systems and control: 2
3. Environmental Impact Renewable energies and sustainable energy systems: 13 38
and Sustainability Sustainable supply chain management: 6
Energy, environment, and transport policies: 7
Environmental impact and sustainability: 2
Global energy and sustainability research: 1
Sustainable development and environmental
management: 1
Environmental and ecological studies: 1
Ecology and biodiversity studies: 1
Air quality and health impacts: 2
Photovoltaic systems and sustainability: 1
Air quality monitoring and forecasting: 1
Energy harvesting in wireless networks: 1
Green IT and sustainability: 1
4. Policies and Energy, environment, and transport policies: 7 15
Regulations Economic and environmental assessment: 2
Economic and business development strategies: 1
Fiscal policy and economic growth: 1
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Regional development and policies: 1

Government, law, and information management: 1

Legal and regulatory studies in Indonesia: 1

Globalization, economy, and policies: 1
5. Market and Adoption Transport and mobility innovations: 22 27
of Electromobility Electric vehicle market trends: 1

Innovation diffusion and forecasts: 1

Social acceptance of renewable energy: 1

Vehicle route optimization methods: 1

Autonomous vehicle technology and safety: 1
6. Electromobility and  Energy management in smart grids: 5 16
the Power Grid Power systems and control: 2

Advanced control system design: 1

Smart cities and technologies: 4
7. Case Studies and Pilot Case studies in electromobility: 1 24
Projects Electric vehicle success stories: 1

Innovations in transport and logistics: 8

Urban and freight transport logistics: 8

Transportation and logistics systems: 3

Transportation and safety systems: 3
8. Other Topics Other subcategories 31

Source. Prepared by the author based on data obtained from OpenAlex.

4. Results and Discussion

The bibliometric analysis was conducted using only academic articles as the primary
source of information. Key aspects such as the number of publications, citation counts,
and impact metrics like journal impact factor were considered. Additionally, collaborative
networks among authors, their affiliations, and major research themes were examined.
The quality and representativeness of the publications indexed in OpenAlex, the selected
database, were also evaluated.

Table 2 summarizes the general statistics of the scientific articles imported into the
Biblioshiny application. This process enabled a clearer understanding of research trends
and interactions among key actors, as well as the influence of various works and their
contributions to advancing knowledge in the field.

Table 2. General statistics

Element Result
a) Period 2015 - 2025
b) Sources (Journals) 236
c) Scientific articles analyzed 496
d) Annual growth rate of % -3.61
e) Average documents age 4 years
f) Average citations per document 14.32
g) Referenced cited 10876
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h) Automatically generated keywords 1018
i) Author keywords 352
j) Authors involved 1422
k) Single-author documents 78

I) Average of co-authors per document. 3.35
m) international collaboration rate 17.14%

Source. Prepared by the author using data processed through Biblioshiny, based on the analysis of selected
documents retrieved from the OpenAlex database.

A detailed description of each row presented in Table 2 is provided below:
a) The analysis period spans from 2015 to 2025, allowing for the study of a full decade
of academic output on electromobility. Analyzing documents within this time frame
facilitates the identification of evolving methodologies, main research topics,
technological advances, and academic interactions that shape the trajectory of this field.
b) A total of 236 sources or journals reflects the diversity of academic publications
contributing to electromobility during the studied period. These journals span a range of
disciplines, from engineering to environmental sciences, demonstrating the
interdisciplinary nature of electric vehicle research and its associated technologies.
c) A total of 496 scientific articles were analyzed, representing the number of documents
published on electromobility in the selected journals between 2015 and 2025. This
number is critical for assessing research activity in the field and allows identification of
the depth and intensity of analysis on topics such as electric vehicles, batteries,
infrastructure, and sustainability.
d) The annual growth rate of -3.61% indicates a decline in the number of scientific
publications on electromobility in recent years. This decrease could be attributed to
various factors, such as a stabilization of interest in the subject or a shift to other research
areas. Nevertheless, the negative growth rate may also signal a consolidation of the field,
where fewer but more specialized and higher-quality studies are being published.
e) An average document age of 4 years indicates that most articles in the field of
electromobility are relatively recent.
f) The figure of 14.32 citations per document is an indicator of the academic impact of
the published articles. A relatively high number of citations suggests that these works are
influential within their scientific community and are frequently referenced in other
research.
g) The 10,876 references cited in the analyzed articles reflect the extensive and diverse
academic network supporting electromobility research. This value indicates the high
degree of interconnection with other knowledge areas and demonstrates the breadth of
consulted sources.
h) The 1,018 additional automatic keywords represent the most common and relevant
terms found across the analyzed scientific articles. These keywords were not provided by
the authors but were automatically generated by the OpenAlex database.
i) The figure of 352 author keywords reflects the specific terms selected by researchers
to describe their articles. These keywords provide a more precise view of authors' interests
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and focus areas within the electromobility field. Comparing author keywords and
automatic ones reveals differences between commonly occurring terms and those
reflecting intentional research emphasis.

J) A total of 1,422 authors participated in the scientific articles analyzed, reflecting the
volume of researchers involved in electromobility research during the study period.

k) The presence of 78 single-author articles suggests that only a small portion of the
literature was written by individual authors. This indicates that electromobility research
is predominantly collaborative, requiring multidisciplinary efforts.

I) An average of 3.35 co-authors per article shows that most works are the result of
collaborative efforts and local or international research networks. This also reflects a
collective approach to innovation in the sector.

m) The 17.14% international collaboration rate reflects a moderate level of global
cooperation in electromobility research. While not particularly high, this figure shows
that the topic has an international dimension, with researchers from different countries
working together on joint projects.

Continuing with the quantitative analysis, according to the scientific works reviewed,
Figure 2 shows the annual production trends, which have gradually increased since 2015
and remained steady between 2021 and 2024 with approximately 80 publications per
year. In the first quarter of 2025, only 9 studies were recorded; however, the trend
suggests that at least 80 publications are expected by the end of the year.
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Figure 2. Annual production trend in the field of electromobility.
Source. Prepared by the author using data processed through Biblioshiny, based on the analysis of selected
documents retrieved from the OpenAlex database.

Figure 3 shows the calculated average number of citations per year, illustrating the
mean number of citations received by publications during the analyzed period. In the
context of bibliometric analysis, this graph is useful for assessing the influence and impact
of a set of publications over time. It is important to note that most publications receive a
limited number of citations, while only a few exceed 100 citations. As a result, the average
reflects the distribution observed in the data.
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Figure 3. Average annual citations in the analyzed documents.
Source. Prepared by the author using data processed through Biblioshiny, based on the analysis of selected
documents retrieved from the OpenAlex database.

Figure 4 presents the names of the scientific journals, publishers, and research events
that have contributed the highest number of publications to this study, thereby allowing
the identification of the most influential and relevant sources in the generation of
knowledge in the field of electromobility.

PROCESSES 5
EUROPEAN TRANSPORT RESEARCH REVIEW 5
E3S WEB OF CONFERENCES 5
PROBLEMY TRANSPORTU | LOGISTYKI 7
EUROPEAN RESEARCH STUDIES JOURNAL 7
WORLD ELECTRIC VEHICLE JOURNAL 10
AUTOBUSY — TECHNIKA EKSPLOATACIA..! 15
TRANSPORTATION RESEARCH PROCEDIA 16
SUSTAINABILITY 22
ENERGIES 84

0 10 20 30 40 50 60 70 80 90
N. of Documents

Sources

Figure 4. Most relevant sources with total number of publications.
Source. Prepared by the author using data processed through Biblioshiny, based on the analysis of selected
documents retrieved from the OpenAlex database.

In this same vein, Bradford's Law states that within a set of scientific publications,
productivity is unevenly distributed. A small number of journals concentrate the majority
of articles, while most journals contribute only a few. This law highlights the
concentration of documents in the academic field and is illustrated in Figure 5.
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Figure 5. Bradford’s Law.

Source. Prepared by the author using data processed through Biblioshiny, based on the analysis of selected

documents retrieved from the OpenAlex database.

Similarly, the most relevant sources or origins of scientific article production for this
analysis, along with their evolution in annual publication frequency, are presented in
figure 6. This allows for the identification of trends in research output and the contribution
of various institutions or authors within the analyzed field of study.
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Figure 6. Output of the main sources over the years.

Source. Prepared by the author using data processed through Biblioshiny, based on the analysis of selected

documents retrieved from the OpenAlex database.
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This section presents the authors with the highest number of scientific publications
included in this research, who have made significant contributions to the field of
electromobility. Their high research output underscores their impact and leadership in the

area of study (see figure 7).

CARLOS CANUDAS DE WIT
AGNIESZKA POKORSKA
MIKOLAJ BARTLOMIEJICZYK
MARIA SIMONA RABOACA
GRZEGORZ SIERPINSKI
CONSTANTIN FILOTE

ADAM SULICH

EWELINA SENDEK-MATYSIAK
WOICIECH DROZDZ
WOJCIECH LEWICKI

Authors

o o1 o1 o1 o1

11
13

6 8 10 12 14
N. of Documents

Figure 7. Most relevant authors by total number of publications.
Source. Prepared by the author using data processed through Biblioshiny, based on the analysis of selected

documents retrieved from the OpenAlex database.

From the previous section, the publication years of the most prolific authors in the field
of electromobility in this study can be identified (see Table 3)

Table 3. Scientific production of the most relevant authors over the analyzed

period.

Author 2017 2018 2019 2020 2021 2022 2023 2024 2025
ADAM SULICH 1 1 2 1
AGNIESZKA 2 1
POKORSKA
CARLOS 1 1 1 1
CANUDAS DE WIT
CONSTANTIN 1 1 2
FILOTE
EWELINA 2 1 1 1
SENDEK-

MATYSIAK

GRZEGORZ 1 1 1
SIERPINSKI

MARIA SIMONA 1 1 2
RABOACA

MIKOLAJ 2 1 1 1
BARTLOMIEJCZYK

WOJCIECH 1 2 5 1
DROZDZ

WOJCIECH 1 5 2 1 2
LEWICKI

10
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Source. Prepared by the author using data processed through Biblioshiny, based on the analysis of selected
documents retrieved from the OpenAlex database.

Conversely, the affiliations of the most relevant authors help identify the institutions to
which they belong. Figure 8 shows the names of the universities or institutes, as well as
the number of publications included in this study.

UNIVERSITY OF GDANSK 13
CZECH TECHNICAL UNIVERSITY IN PRAGUE 13
TECHNICAL UNIVERSITY OF MUNICH 14
TECHNICAL UNIVERSITY OF KOSICE 14
NOTREPORTED 14
UNIVERSITY OF ZILINA 15
UNIVERSITY OF ZILINA 18
SILESIAN UNIVERSITY OF TECHNOLOGY 18
MARITIME UNIVERSITY OF SZCZECIN 18
POZNAN UNIVERSITY OF TECHNOLOGY 21
WARSAW UNIVERSITY OF LIFE SCIENCES 22
UNIVERSITY OF SZCZECIN 30
WARSAW UNIVERSITY OF TECHNOLOGY 33
TECHNISCHE UNIVERSITAT... 38
RWTH AACHEN UNIVERSITY 45

0 5 10 15 20 25 30 35 40 45 50
Articles

Sources

Figure 8. Affiliations of the most relevant authors.
Source. Prepared by the author using data processed through Biblioshiny, based on the analysis of selected
documents retrieved from the OpenAlex database.

Figure 9 represents the scientific output by country based on the documents analyzed in
this study related to electromobility. The following countries stand out in the chart: BR
— Brazil, DE — Germany, ES — Spain, PL — Poland, and SK — Slovakia.
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Figure 9. Scientific production by country.
Source. Prepared by the author using data processed through Biblioshiny, based on the analysis of selected
documents retrieved from the OpenAlex database.

11



European Transport \ Trasporti Europei (Year) Issue xx, Paper n° x, ISSN 1825-3997

Figure 10 shows the most cited countries based on the documents analyzed in this study
related to electromobility. The following countries stand out in the chart: PL — Poland,
DE — Germany, NO — Norway, ES — Spain, SK — Slovakia, GB — United Kingdom, GR
— Greece, RO — Romania, TR — Turkey, and IT — Italy.

IT 115
TR 121
RO 125
2 GR 162
5 GB 194
3 sK 246
O ES 556
NO 578
DE 1194
PL 1524
0 200 400 600 800 1000 1200 1400 1600 1800
N. of Citations

Figure 10. Most cited countries.
Source. Prepared by the author using data processed through Biblioshiny, based on the analysis of
selected documents retrieved from the OpenAlex database.

Figure 11 shows the most globally cited documents. A brief summary of these
documents can be found in Table 4.

TOMAS SKRUCANY, 2019 109
TOBIAS ELWERT, 2015 116
KRYSTIAN PIETRZAK, 2020 116
G. SALDANA, 2019, 5198098182 135
ALEXANDROS NIKITAS, 2017 161
FRANZISKA MAISEL, 2023 164
AROA R. MAINAR, 2016 268
SIMON DUHNEN, 2020 308
OLIVER GROGER, 2015 490
KRISTIN YSTMARK BJERKAN, 2016 542

0 100 200 300 400 500 600
Global Citations

Documents

Figure 11. Most globally cited documents
Source. Prepared by the author using data processed through Biblioshiny, based on the analysis of selected
documents retrieved from the OpenAlex database.

Figure 12 presents the network generated from the co-occurrence analysis of additional
keywords found in the collected documents. This network enables the visualization of the
most frequent thematic relationships within the set of analyzed publications, facilitating
the identification of trends, research foci, and areas of convergence. It is important to note
that these keywords were not manually assigned by the authors but were automatically
generated by the open digital library OpenAlex, which uses semantic algorithms to extract
relevant terms from the full content of each document. This functionality enhances the
consistency and depth of the bibliometric analysis by incorporating terms that more
accurately reflect the topics addressed in the scientific articles. By analyzing the

12
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connections between these keywords, researchers can gain a clearer picture of the
theoretical structure of the field. For example, closely related terms may indicate
emerging interdisciplinary topics or established research groups, which can serve as
valuable references for identifying gaps in the literature or formulating new research
questions.
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Figure 12. Co-occurrence network.
Source. Prepared by the author using data processed through Biblioshiny, based on the analysis of selected
documents retrieved from the OpenAlex database.

Figure 13 displays the collaboration network among authors, constructed from the
analyzed scientific documents. This visualization enables the identification of
connections established between researchers who have collaborated on publications
related to the field of study. Each node represents an author, and the links (or edges)
indicate co-authorship in at least one article. The analysis of this network provides
valuable insights into the structure of academic collaboration, highlighting both the most
influential researchers—identified by their high degree of connectivity—and the
established working groups or clusters.
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Figure 13. Author collaboration network
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Source. Prepared by the author using data processed through Biblioshiny, based on the analysis of selected
documents retrieved from the OpenAlex database.

Table 4 provides a detailed summary of the ten most cited documents analyzed throughout
this research, offering an overview of the key references in the field and highlighting the
main ideas of the authors.

Table 4. Overview of the analysis of the most cited documents.

Autor Summary Citations as of
the first quarter
of 2025
(Bjerkan, Ngrbech andNorway leads in electromobility thanks to fiscal 542
Nordtemme, 2016) incentives. Tax exemptions drive the adoption of

battery electric vehicles, with varying impacts across
social groups.

(Groger, Gasteiger andThe study compares battery electric vehicles and fuel 490
Suchsland, 2015) cell electric vehicles, analyzing the limits of lithium

batteries and the viability of hydrogen cells based on

costs and materials.

(Duhnen et al., 2020) The study examines the development of sustainable 308
batteries, highlighting lithium-ion battery technology
and evaluating alternatives according to cost,
performance, and lifecycle.

(R. Mainar et al., 2016) The study investigates zinc-air batteries as an 268
alternative to lithium, addressing technical challenges
and compiling key information since 1970 to guide
future improvements.

(Maisel et al., 2023) The study predicts shortages of lithium, cobalt, and 164
nickel by 2040, emphasizing the need to increase
production and improve recycling.

(Nikitas et al., 2017) It addresses innovations in transportation—such as 161
autonomous Vvehicles, electric vehicles, hyperloop,
and shared mobility—that promote smarter, more
sustainable cities through new mobility forms.

(Saldafa et al., 2019) The article compares battery models for electric 135
vehicles, focusing on equivalent circuits and
impedance, facilitating  their  selection for
optimization and control.

(Elwert et al., 2016) The study analyzes recycling challenges in 116
electromobility, highlighting the lack of industrial
pathways and the importance of recovering critical

metals.
(Pietrzak and  Pietrzak, The study explores how electromobility and public 116
2020) transportation can reduce urban pollution, stressing

the need for integrated sustainable policies.

14
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(Skrucany et al., 2019) It analyzes the environmental impact of electric 109
vehicles, which depends on energy efficiency and
primary electricity sources, varying across evaluated
European countries.

Source. Prepared by the author based on the analyzed documents obtained from the OpenAlex database.

Based on the results obtained and the different sections analyzed, the evolution of
scientific production on electromobility between 2015 and 2025 shows a sustained
upward trend, reflecting the growing global interest in sustainable transport alternatives
(Nikitas et al., 2017; Winkler et al., 2023).

These figures, obtained through bibliometric analysis, show that the volume of
publications has increased considerably in recent years, especially since 2020, with topics
related to electric vehicle technologies, environmental impact and sustainability, the
market and adoption of electromobility, and charging infrastructure standing out, as
determined by the number of publications found on these topics.

One of the main gaps identified in the research area on electromobility is the limited
number of scientific articles that specifically address public policies and regulations
associated with its implementation (Collazo and Beltran, 2025). Although there is a large
body of technical literature on aspects such as batteries, infrastructure, and electric vehicle
technology, regulatory frameworks and government strategies have been little explored
(Urrego et al., 2024). This lack of focus limits a comprehensive understanding of the
phenomenon and suggests an urgent need for research in this area for the green transition
(Pietrzak and Pietrzak, 2020).

With regard to the most relevant actors, a strong concentration of scientific production
was detected in European countries such as Germany and Poland (Skracany et al., 2019),
which lead the list of countries with the highest number of articles related to the topic, as
well as in institutions specializing in engineering, technology, and sustainability
(Tomczyk et al., 2023).

Scientific collaboration networks show a trend toward internationalization. Frequent
links between institutions in different countries were identified, especially within the
European Union, indicating a shared interest in addressing the challenges of
electromobility.

In another sense, the analysis suggests that the dynamics of scientific production are
influenced by three main factors:

1. Technological: Innovation in lithium, hydrogen, and zinc-air batteries has been the
driving force behind new publications, as has the evolution of smart charging
infrastructure (Groger, Gasteiger and Suchsland, 2015).

2. Regulatory: Countries such as Norway and Germany show high scientific output in
electromobility, partly reflecting fiscal policies, subsidies, and electrification techniques
(Bjerkan, Ngrbech and Nordtemme, 2016).

3. Economic: Increased private and public investment in R&D and university-industry
partnerships have strengthened scientific collaboration networks, especially in Europe
and Asia (Goracinova, Galvin and Wolfe, 2022).

The thematic clusters identified not only represent groups of academic interest, but also
reveal areas of innovation and key challenges. For example, the grouping of terms such
as smart grid, batteries, and policy points to a transition toward more integrated
approaches that require interdisciplinary collaboration.
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In general, and according to the research trends of the 10 most cited documents
analyzed in this research, a unified trend was found among researchers in electromobility
research, which is the growing concern for the management of electric batteries, both in
their development and in their life cycle (Groger, Gasteiger and Suchsland, 2015;
Bjerkan, Ngrbech and Nordtemme, 2016; R. Mainar et al., 2016; Saldafia et al., 2019;
Duhnen et al., 2020; Maisel et al., 2023).

The research addresses everything from the limitations of lithium and the viability of
alternatives such as zinc-air batteries to the challenges of recycling metals (Elwert et al.,
2016), such as lithium, cobalt, and nickel. It also evaluates the environmental impact of
electric vehicles based on their energy efficiency and main source of electricity. This line
of study reveals a growing concern for sustainable energy transition and technological
optimization of electricity storage.

5. Conclusions

This research uses advanced tools such as Bibliometrix to perform bibliometric
analyses, enabling efficient data retrieval from platforms such as OpenAlex. Interpreting
the results is essential for evaluating both the importance and development of the subject
under study. The data obtained helps to identify new directions in research on
electromobility.

These findings reveal not only the evolution of the topic, but also its growing relevance
within the scientific community, particularly due to its role in the advancement of green
technologies. Putting academic production on electromobility into context reinforces the
need to promote sustainable technologies and public policies that support their
development.

The bibliometric analysis carried out allows for a comprehensive answer to the research
question. Over the last decade (2015-2025), scientific output on electromobility has
shown steady growth, although with a recent stabilization in the annual publication rate.
This pattern responds to a thematic consolidation around key technological
developments, such as lithium batteries, smart charging infrastructure, and models of
integration with renewable energies.

The achievement of the specific objectives made it possible to highlight how certain
regions (mainly Europe and Asia) have led the research thanks to solid regulatory
frameworks and high investment in technological innovation, in addition to tax incentives
that have driven both the adoption of electric vehicles and academic interest in studying
their social and environmental impact.

The thematic clusters identified in the keyword co-occurrence analysis show a
progressive convergence between disciplines, where concepts such as urban
sustainability, smart energy, and autonomous mobility are articulated with emerging
technologies.

The growing number of scientific publications on electromobility reaffirm the
importance of its application for a transition to cleaner and more sustainable
transportation systems. This study not only identifies the main research trends in this field,
but also highlights the importance of fostering international collaboration and promoting
sustainable technologies.

Future research could focus on improving adoption policies and integrating renewable
energy sources. These efforts aim to maximize the impact of electromobility on reducing
global emissions and energy consumption, while reducing dependence on fossil fuels.
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Finally, the research highlights important gaps that should guide future scientific
agendas: battery recycling, equity in access to electric vehicles, and integration with
sustainable public transport policies. Also, the study not only provides a quantitative view
of the evolution of electromobility, but also proposes an interpretation that links scientific
production with structural factors of economic, technological, and political development.

Data availability statement

The data used in this study were obtained from OpenAlex, an open-access scientific
database. All bibliographic records, metadata, and related datasets referenced in the
analysis are available at: https://openalex.org.

The processed, analyzed, and cleaned datasets generated during this study can be
provided by the author upon request for replication purposes.
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