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ABSTRACT

This study analyzes the trends, influential contributions, and research directions in environmental economics within the energy sector from 2004 to 
2024. Employing a bibliometric and systematic literature review approach, it examines 237 articles, identifying key themes such as renewable energy 
adoption, sustainable development, and energy efficiency. The analysis highlights the growing focus on regulatory impacts, financing renewable energy, 
and addressing challenges like energy poverty. Major contributors and journals in the field, as well as citation trends, are explored, with a particular 
emphasis on top articles and influential authors. Emerging research clusters include energy policy frameworks, the role of renewable resources, and the 
integration of green technologies. The study provides insights into the evolving research landscape, emphasizing the importance of policy coherence, 
innovation, and global collaboration in addressing environmental sustainability. It suggests future research opportunities in scaling green technologies, 
fintech’s role in sustainability, and the development of regulatory frameworks for equitable energy transitions.
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1. INTRODUCTION

Intersecting forces such as technological innovation, policy 
development, and market dynamics shape the dynamic and 
multifaceted field of environmental economics within the energy 
sector (Shahbaz et al., 2020; Papadis and Tsatsaronis, 2020). The 
integration of sustainability principles within energy transitions 
has garnered significant scholarly attention, leading to the 
proliferation of studies exploring various dimensions of this field. 
Key focus areas include assessing the economic implications of 
renewable energy adoption, analyzing carbon pricing mechanisms, 
evaluating emissions reduction policies, and examining the socio-
environmental impacts of energy production and consumption 
(Al-Shetwi, 2022; Guo et al., 2014; Nepal et al., 2021; Akpan and 
Akpan, 2012). These investigations have underscored the critical 
importance of addressing the economic, social, and environmental 

challenges inherent in energy systems, particularly in the context 
of achieving global climate targets and sustainable development 
goals (Markandya et al., 2016; Mastini et al., 2021). Despite 
the breadth of research in this domain, existing literature often 
remains fragmented, with studies focusing narrowly on specific 
themes or regions. For instance, while numerous studies have 
analyzed the benefits of renewable energy adoption, there is limited 
integration of findings across diverse geographical and policy 
contexts. Similarly, despite extensive exploration of carbon pricing 
mechanisms and emissions trading systems, their comparative 
effectiveness in various economic and regulatory settings has not 
received enough attention (Hájek et al., 2019; Liu et al., 2018). This 
fragmentation highlights the need for a comprehensive synthesis 
of the existing literature to identify overarching trends, unresolved 
challenges, and emerging research directions.
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This paper aims to address these gaps by conducting a rigorous 
bibliometric and systematic literature review (SLR) on 
environmental economics in the energy sector. Unlike conventional 
reviews that focus on limited datasets or specific subfields, this 
study adopts a holistic approach, synthesizing an extensive body 
of literature across multiple years and scholarly sources. By 
analyzing 237 peer-reviewed articles published between 2004 
and November 2024, the study provides a nuanced understanding 
of research trends and identifies unexplored areas within the 
field. The regulation and economic dynamics of energy markets 
form the core focus of this paper, which seeks to illuminate key 
issues at the intersection of environmental economics and energy 
policy (Ćetković and Buzogány, 2016; Corbet et al., 2021). The 
study employs a mixed methodology, combining qualitative and 
quantitative approaches to ensure a robust and comprehensive 
analysis (Chen et al., 2021; Wang et al., 2014). The study employs 
bibliometric analysis tools like VOSviewer and the Bibliometrix 
R package, renowned for their ability to conduct detailed and 
systematic analyses of academic literature (Bozkurt and Akan, 
2014; Enevoldsen et al., 2007). VOSviewer was used to map 
influential authors, journals, research clusters, and country-specific 
contributions, while Bibliometrix facilitated trend topic analyses 
and phrase co-occurrence analyses. These tools enabled the 
identification of core themes and emerging research directions in 
the field, providing a comprehensive overview of the intellectual 
structure and evolution of environmental economics in the energy 
sector. Two main research questions shape the paper:
a) What are the prominent themes in environmental economics 

within the energy sector, and how are they characterized?
b) What are the emerging directions for future research in this 

field?

To address these questions, a detailed research plan was devised, 
incorporating carefully crafted research questions, the selection 
of relevant databases and search terms, and stringent screening 
criteria to ensure the inclusion of high-quality academic 
publications (Dritsaki and Dritsaki, 2014; García-Martos et al., 
2013). The bibliometric analysis identified several prominent 
themes, including renewable energy integration, carbon pricing 
mechanisms, energy market liberalization, and the socio-economic 
impacts of energy transitions. A systematic review further explored 
these themes, synthesizing insights from diverse studies to provide 
a cohesive understanding of the field.

One of the key findings of this study is the identification of 
emerging research directions in environmental economics within 
the energy sector. Some interesting topics to look into further 
in the future are how adding renewable energy to national grids 
affects the economy, how well carbon pricing and emissions 
trading systems work, how to find new ways to pay for green 
energy projects, and the social and economic effects of energy 
transitions in developing economies (Guo et al., 2014; Duran 
and Saqib, 2024; Eyraud et al., 2013; Farhani and Rejeb, 2012). 
Further investigation has identified the interplay between energy 
policies and sustainable development goals as a critical area, 
particularly in aligning energy strategies with global climate and 
development targets (Markandya et al., 2016; Mastini et al., 2021). 
By surpassing traditional narrative reviews, this paper establishes 

a new standard in environmental economics research, combining 
the precision of bibliometric methods with the depth of systematic 
reviews. This hybrid methodology delivers an unbiased synthesis 
of the literature, capturing broad research trends while avoiding 
the limitations of narrow focus or subjective interpretation 
(Ibrahiem, 2020; Shahbaz et al., 2016). The use of advanced 
bibliometric tools, such as VOSviewer and Bibliometrix, ensures 
the reliability and validity of the analysis, providing stakeholders 
and policymakers with actionable insights for fostering sustainable 
development.

The findings of this study have significant policy implications. 
For instance, the economic impacts of renewable energy 
adoption underscore the need for supportive policy frameworks 
that incentivize investment in clean energy technologies while 
addressing potential market distortions. Similarly, the analysis of 
carbon pricing mechanisms highlights the importance of designing 
equitable and effective policies that balance economic efficiency 
with environmental objectives. The study also emphasizes the need 
for targeted interventions to address the socio-economic challenges 
of energy transitions in developing economies, including issues 
related to energy access, affordability, and employment (Farhani 
and Rejeb, 2012; Akpan and Akpan, 2012). Six sections organize 
the paper. Section 2 outlines the research methodology, detailing 
the selection criteria, data sources, and analytical tools used in the 
study. Section 3 presents the results of the bibliometric analysis, 
highlighting key trends, influential contributors, and research 
clusters. Section 4 discusses thematic clusters and key findings, 
providing an in-depth analysis of the core themes identified in the 
literature. Section 5 identifies new research opportunities, offering 
insights into emerging directions and unresolved challenges in the 
field. Finally, Section 6 concludes with policy implications and 
recommendations for future studies, emphasizing the importance 
of interdisciplinary collaboration and innovative approaches to 
addressing the complex challenges of environmental economics 
in the energy sector.

2. METHODOLOGY

This study utilizes a combined methodology of bibliometric 
analysis and systematic literature review (SLR) to explore the 
concept of “value relevance” in environmental economics within 
the energy sector. The frameworks established by Janssens 
et al. (2008), Raan (2008), Caputo et al. (2021), and Momani 
et al. (2023) inspire the methodology. This approach enables a 
comprehensive understanding by merging quantitative insights and 
qualitative assessments, mitigating biases, and enhancing scientific 
rigor (Pritchard, 1969; Gómez-Núñez et al., 2016; Pizzi et al., 
2020, 2021; Oliveira et al., 2023). Recent research has also shown 
that bibliometric analyses are becoming more important for finding 
trends and insights in many areas, including leadership trends (Abu 
Orabi et al., 2024), creative accounting (ALShanti et al., 2024), 
green economics (Alqudah et al., 2024) etc. The research begins 
with an SLR following established protocols (Moher et al., 2015; 
Caputo et al., 2018; Qudah et al., 2023; Mancini et al., 2021). This 
ensures a structured and replicable process, aligned with Petticrew 
and Roberts’ (2008) guidelines. The protocol includes defining 
research questions, selecting databases, identifying keywords, and 
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applying criteria for study inclusion. Recent bibliometric reviews, 
such as Qudah et al. (2023) on Islamic finance and Aladayleh et al. 
(2023) on COVID-19’s impact on sustainability, have highlighted 
the effectiveness of such systematic approaches in generating 
actionable insights. Key initial steps included:
1. The formulation of research questions addressing trends in 

environmental economics and the energy sector shaped the 
study’s direction.

2. Relevant academic databases were selected to ensure effective 
retrieval of studies. Similar approaches have been used in 
reviewing the evolution of IT auditing practices (Al Karabsheh 
et al., 2024) and algorithmic finance (Qudah et al., 2024).

3. Criteria such as publication stage and language were applied 
to filter studies. This method aligns with strategies in 
bibliometric reviews on sustainability in cryptocurrencies 
(Alqudah et al., 2023).

4. A rigorous evaluation process ensured that only relevant 
studies addressing the research focus were included, following 
practices outlined by Abu Anzeh et al. (2024).

The subsequent bibliometric analysis delves deeper into the 
intellectual landscape of the field. This method employs quantitative 
measures such as publication counts and citation frequencies to 
identify influential works and emerging trends (Santos et al., 2017; 
Touijrat et al., 2021; Momani et al., 2023). By visualizing the 
evolution of research domains through science maps, the analysis 
mirrors the methods used in studies of COVID-19 and project risk 
management (Al Qudah et al., 2023) and FinTech’s role in social 
responsibility (AlQudah et al., 2024). Steps in this phase included:
1. Metrics like citation frequencies and authorship networks 

were employed to analyze the field, reflecting practices 
in studies on digital technologies in business education 
(Masa’deh et al., 2024).

2. Core themes were identified using common keywords, similar 
to the approaches of Qabajeh et al. (2024) in auditing research.

3. Emerging trends and research gaps were identified, enabling 
the study to suggest areas for future investigation, as 
highlighted in reviews of marketing strategies and information 
systems (Abu Anzeh et al., 2024).

This integrated approach combines bibliometric analysis and 
SLR to evaluate trends, influential studies, and future research 
directions, contributing to the broader discourse on environmental 
economics in the energy sector.

2.1. Phase One: Systematic Literature Review (SLR)
The first phase of our research focused on systematically reviewing 
the literature to address specific research questions that would 
guide the study of environmental economics within the energy 
sector. These research questions were formulated as follows: a) 
What are the key themes that characterize relevant research in the 
field of environmental economics in the energy sector? b) How 
do these themes differentiate from each other, and what are the 
trends in research evolution within the domain of environmental 
economics in the energy sector?

To ensure that the dataset was comprehensive and representative, 
we carefully selected relevant papers from the Scopus database, 

which is known for its extensive coverage. Scopus is considered 
a superior choice over other databases, such as Web of Science 
(WoS), for conducting detailed literature reviews (Janssens et al., 
2008; Raan, 2008; Caputo et al., 2021; Yang et al., 2023). This 
database offers broader search results and better facilitates data 
collection and analysis. A Python script utilizing the pybliometrics.
scopus library was employed to automate the search process 
within Scopus, ensuring efficient and accurate data retrieval. The 
search query included a range of terms related to environmental 
economics, energy sector policies, market regulation, and 
sustainability development (see the search query below).

All = ((“Environmental Economics” AND “Energy Sector” OR 
“Energy Policy” OR “Renewable Energy” OR “Carbon Emissions” 
OR “Energy Efficiency” OR “Sustainable Development” OR 
“Energy Markets”) AND (“Regulation” OR “Policy” OR “Market 
Efficiency” OR “Monetary Policy” OR “Energy Transition” 
OR “Environmental Impact” OR “Economic Development” 
OR “Climate Change” OR “Energy Security” OR “Renewable 
Technologies”))

This study adheres to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines, ensuring 
transparency and reproducibility throughout the review process 
(Thakur et al., 2023). The PRISMA framework was instrumental 
in ensuring that the research followed clear stages, including 
identification, screening, eligibility assessment, and inclusion 
of relevant studies (Helbach et al., 2023; Cala et al., 2023). By 
adhering to the PRISMA standards, we minimized bias and 
increased the reliability of our findings, ensuring a comprehensive 
and objective analysis of the literature on environmental economics 
in the energy sector. To enhance the dataset’s relevance, rigorous 
filters were applied during the search. These filters focused on 
key subject areas such as “Environmental Economics,” “Energy 
Markets,” and “Energy Policy,” as well as document types 
(articles), publication stages (final), source types (journals), and 
language (English). One of the most cited papers in the sample 
investigated the economic implications of carbon pricing, making 
it a critical contribution to understanding regulatory measures 
within the energy sector. This study incorporated a robust mix of 
bibliometric and systematic review methodologies to extract key 
insights from the body of work.

The final analysis examined 237 journal articles published between 
2004 and 2024. This range captures a significant period of growth 
and transformation in environmental economics in the energy 
sector, particularly with the rise of renewable energy policies and 
the increasing importance of regulatory frameworks addressing 
climate change. The search process ensured that only peer-
reviewed journal articles in English, published up to November 
2024, were included. This approach guaranteed that the study 
reflects the most current trends and scholarly contributions. The 
initial search identified 351 articles. A two-level screening process 
was then employed (Lamboglia et al., 2021; Tranfield et al., 2003), 
in which authors independently evaluated titles, abstracts, and full 
articles (if needed) for relevance. Disagreements were resolved 
through regular discussions. Articles that were irrelevant to the 
field (73), outside the scope of the review (8), book chapters (14), 
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duplicates (6), and articles lacking abstracts (13) were excluded. 
This rigorous screening process resulted in a final dataset of 237 
relevant journal articles, as outlined in Figure 1.

2.2. Phase Second: Bibliometric Analysis
Bibliometric studies begin with a critical initial phase: performance 
analysis (Donthu et al., 2021, p.287). This widely recognized and 
essential step lays the groundwork for subsequent analyses (Abbas 
et al., 2022; Caputo et al., 2018; Saxena and Kumar, 2023). Its 
objective is to evaluate the research field’s performance across 
various components, including authors, countries, and journals. 
To achieve this, performance analysis employs various indicators, 
primarily derived from bibliographical citations, to generate 
descriptive statistics (Dol et al., 2024). This comprehensive 
overview provides valuable insights into the field’s research 
volume and impact (Sharifi et al., 2023; Singh et al., 2023; Yang 
et al., 2023). To explore the development of valuable research on 
cryptocurrency adoption and its associated regulatory challenges, 
the study examined the distribution of articles over time. It also 
evaluated their impact through citation analysis and citations per 
year (CPY) analyses (Massaro et al., 2016). Citation analysis, a 
frequently used bibliometric technique, involves compiling lists 
of the most cited papers or authors, offering insights into research 

prominence and productivity (Farooq, 2024). This approach rests 
on the assumption that scholars typically cite influential works 
relevant to their research (Singh et al., 2023; Otitolaiye and Abd 
Aziz, 2024).

Following this methodology, the study identified the most influential 
journals, authors, and corresponding countries (Caputo et al., 2018; 
Lamboglia et al., 2021; Aladayleh et al., 2023). The VOSviewer 
software, renowned for its utility in bibliometric analysis, 
facilitated this process (van Eck and Waltman, 2010; 2011; 2013; 
2017; Waltman et al., 2010; Wong, 2018). VOSviewer enables the 
objective and user-friendly visualization of significant publications, 
authors, journals, research groups, and countries within the field (van 
Eck and Waltman, 2010; 2011; 2013; 2017; Waltman et al., 2010). 
The main part of the bibliometric analysis was science mapping, 
which used first- and second-generation relational indicators to look 
at the structure and organization of research on how people use 
cryptocurrencies and the problems that come with them (Massaro 
et al., 2016; Wong, 2018). This analysis encompassed two primary 
techniques: keyword co-occurrence and trend topic analyses.

Keyword co-occurrence analysis, a form of content analysis, 
examined the keywords within articles to delineate the field’s 

Figure 1: PRISMA review protocol flowchart for publications selection
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conceptual landscape. It identified key thematic clusters by 
analyzing how frequently specific keywords appeared together 
in articles. Frequent co-occurrences indicate stronger connections 
and a higher likelihood of articles sharing the same research 
theme (Afeltra et al., 2022; Lamboglia et al., 2021). Unlike 
other bibliometric tools linking documents through citations or 
co-authorship, this method uses the actual content of papers to 
establish a similarity measure and identify thematic clusters 
(ALShanti et al., 2024). By examining the frequency of authors’ 
keyword usage over time and distinguishing between terms 
commonly used in the past and those more recently, trend topic 
analysis aimed to identify new research directions (Abbas et al., 
2022). The R package Bibliometrix facilitated these analyses 
(Alqudah et al., 2023; ALShanti et al., 2024). This software 
enables comprehensive bibliometric studies by categorizing 
various elements as sources, authors, records, and conceptual, 
social, and intellectual structures. It used clustering algorithms 
like “walktrap” and “leading eigenvalues” to make network graphs 
that showed how bibliographic metadata appeared together (Aria 
and Cuccurullo, 2017).

Bibliometrix software played a crucial role in visualizing the 
relationships between keywords. Aria and Cuccurullo (2017) and 
ALShanti et al. (2024) used the leading eigenvalues algorithm 
to create a co-occurrence network map for the keyword co-
occurrence analysis. This map visually depicts clusters of keywords 
corresponding to specific research themes, represented by distinct 
colors. We used the same software for trend topic analysis. Here, 
we produced a scatter plot with axes representing time and topic 
(Aria and Cuccurullo, 2017; Gerged et al., 2023; ALShanti et al., 
2024). This facilitated the identification of the reference year for 
each topic by analyzing the median of its keyword occurrences 
throughout the studied period.

Before the science mapping studies, we carefully normalized 
the set of raw keywords with a thesaurus (ALShanti et al., 
2024; Laila et al., 2021). This process eliminated duplicates, 
standardized spelling variations, and merged synonyms to ensure 
data accuracy. Bibliometrix then automated the assignment of 
articles to thematic clusters with a specific probability level. We 
classified articles with a high probability (0.8 or above) as highly 
likely to belong to a specific cluster and those with a moderate 
probability (between 0.4 and 0.8) as likely. To ensure the reliability 
of these classifications, manual content analysis complemented 
the automation process. Researchers distributed articles with a 
probability below 0.8 for independent reading and analysis of titles, 
abstracts, and keywords. Panel meetings and discussions addressed 
any disagreements or uncertainties, guaranteeing accurate cluster 
attribution (Van Eck and Waltman, 2014; Waltman and van Eck, 
2013). We held a final meeting to review and reach consensus on 
the final cluster formation. The study conducted a critical review 
of the most relevant contributions within each cluster, deeming 
formal reliability checks unnecessary due to the step-by-step 
agreement achieved. This review aimed to discuss key insights and 
complement the bibliometric analysis outcomes. It also served to 
highlight emerging research directions and suggest opportunities 
for future research endeavors.

3. RESULTS

3.1. Descriptive Data
This section serves as a technique for summarizing and interpreting 
data, uncovering patterns, trends, and valuable insights. In 
the context of research on the energy sector’s environmental 
economics, this method provides several key benefits. First, 
it illustrates the rapid expansion of academic focus in this 
area. Second, it enables the identification of critical topics and 
influential studies that are shaping the field. Lastly, it sheds light 
on the contributions from various authors and journals, offering a 
comprehensive view of the research landscape. This is achieved 
by examining publication counts, citation frequencies, and the 
global distribution of research outputs.

3.2. Articles Data
Research on environmental economics in the energy sector has 
experienced significant growth, with publications rising from just 
2 in 2004 to 27 in 2023 as shown in figure 2. This increase reflects 
growing interest in addressing the complexities of environmental 
economics in energy systems. Early studies focused on market 
behavior and public policy, while recent research has expanded 
to explore sustainable energy use and renewable energy financing. 
The economic impact of energy policies, particularly in terms 
of regulation and market behavior, is becoming a critical focus. 
Notably, the number of citations per article peaked in 2013 at 
93.5, with an average citation count of 39.67 across all documents. 
However, in recent years, citation rates have declined, with 2024 
showing an average of 3.86 citations per paper. The overall growth 
in publications, averaging an annual growth rate of 14.31%, 
indicates increasing recognition of environmental economics 
within the energy sector. Collaboration is common, with 37.13% 
of papers involving international co-authorship. Of the 237 total 
documents, 226 are articles and 11 are reviews, underscoring the 
ongoing expansion of research in this field.

A significant study in the field of environmental economics, “Public-
private partnerships investment in energy as a new determinant of 
CO2 emissions: the role of technological innovations in China” by 
Shahbaz et al. (2020), stands as the most cited article on Scopus as 
of November 1, 2024, with 431 citations (Table 1). This emphasizes 
the growing interest in understanding how investments in energy, 
particularly through public-private partnerships, can influence CO2 
emissions and the role of technological innovations in addressing 
environmental challenges. In the context of the energy sector, there 
is ongoing debate regarding the best approaches for addressing 
environmental issues. Advocates for stricter regulations argue that 
enhanced rules are necessary to mitigate risks such as environmental 
degradation and ensure market stability, while others believe that 
more relaxed regulation can foster innovation and facilitate growth 
in the energy sector. Experts unanimously agree that the energy 
sector will experience heightened regulatory scrutiny in the future 
due to the need for enhanced environmental protection, improved 
energy efficiency, and overall stability (Shahbaz et al., 2016; Papadis 
and Tsatsaronis, 2020; Ulucak, 2020; Al-Shetwi, 2022).

The article with the highest average annual citations, Al-Shetwi 
(2022), which has garnered an impressive 94.00 citations/year 



Al Nsour: Systematic and Bibliometric Reviews of Environmental Economics in the Energy Sector: Key Trends, Influential Studies, and Future Research Directions

International Journal of Energy Economics and Policy | Vol 15 • Issue 2 • 2025 145

(Table 2), likely reflects the increasing attention given to sustainable 
energy practices and their integration into power sectors. This 
research addresses trends, environmental impacts, and challenges 
in renewable energy, a topic of significant relevance to current 
policy discussions and energy sector transformations. The 
growing importance of sustainable energy in the context of global 
environmental policies and the energy transition may account for 
the high citation rate (Shahbaz et al., 2020). The article’s focus on 
technological innovations and their role in promoting green energy 
solutions aligns with broader efforts to mitigate environmental 
impacts through improved energy strategies (Papadis and Tsatsaronis, 

2020). Moreover, the widespread interest in these themes, 
compounded by calls for decarbonization, has likely contributed 
to the article’s prominent citation rate (Ulucak, 2020). This paper’s 
comprehensive analysis of renewable energy integration into the 
power sector and its connection to global sustainability trends 
positions it as a key reference in ongoing discussions about the future 
of the energy sector and its regulatory challenges.

3.3. Authors and Journals Data
Table 3 outlines the top ten authors in the field based on their 
citation rates. This analysis considers the number of published 

Table 1: The top ten articles with the highest citation counts on Scopus as of November, 2024
# Reference Article # Citation
1 Shahbaz et al. (2020) Public-private partnerships investment in energy as new determinant of CO2 emissions: The 

role of technological innovations in China.
431

2 Papadis and Tsatsaronis (2020) Challenges in the decarbonization of the energy sector. 408
3 Shahbaz et al. (2016) Financial development and environmental quality: the way forward. 378
4 Ulucak (2020) How do environmental technologies affect green growth? Evidence from BRICS economies. 328
5 Al-Shetwi (2022) Sustainable development of renewable energy integrated power sector: Trends, environmental 

impacts, and recent challenges.
282

6 Eyraud et al. (2013) Green investment: Trends and determinants. 253
7 Zafar et al. (2019) The impact of globalization and financial development on environmental quality: Evidence from 

selected countries in the Organization for Economic Co-operation and Development (OECD).
220

8 Lee et al. (2017) Water-energy nexus for urban water systems: A comparative review on energy intensity and 
environmental impacts in relation to global water risks.

205

9 Mastini et al. (2021) A green new deal without growth?. 190
10 Guo et al. (2014) Exploring the impacts of a carbon tax on the Chinese economy using a CGE model with a 

detailed disaggregation of energy sectors.
189

Table 2: The ten articles with the highest number of citations per year (CY) as of November 2024
# Reference Article # Citation
1 Al-Shetwi (2022) Sustainable development of renewable energy integrated power sector: Trends, environmental 

impacts, and recent challenges
94.00

2 Shahbaz et al. (2020) Public-private partnerships investment in energy as new determinant of CO2 emissions: The 
role of technological innovations in China

86.20

3 Papadis and Tsatsaronis (2020) Challenges in the decarbonization of the energy sector 81.60
4 Ulucak (2020) How do environmental technologies affect green growth? Evidence from BRICS economies 65.60
5 Mastini et al. (2021) A green new deal without growth? 47.50
6 Shahbaz et al. (2016) Financial development and environmental quality: the way forward 42.00
7 Jin et al. (2021) The financing efficiency of listed energy conservation and environmental protection firms: 

Evidence and implications for green finance in China
41.00

8 Sethi et al. (2024) Do green finance, green technology innovation, and institutional quality help achieve 
environmental sustainability? Evidence from the developing economies

37.00

9 Zafar et al. (2019) The impact of globalization and financial development on environmental quality: Evidence from 
selected countries in the Organization for Economic Co-operation and Development (OECD)

36.67

10 Fahmy (2022) The rise in investors’ awareness of climate risks after the Paris Agreement and the clean 
energy-oil-technology prices nexus

36.67

Table 3: The top ten authors who have achieved the highest citation rates
# Author h_index g_index m_index # Citation # Article Citation Points Year
1 Bekun Fv 4 4 0.8 127 4 31.75 2020
2 Alola Aa 3 3 0.75 92 3 30.67 2021
3 Huang G 3 3 0.429 154 3 51.33 2018
4 Liu L 3 3 0.429 163 3 54.33 2018
5 Paltsev S 3 3 0.429 111 3 37.00 2018
6 Wang H 3 3 0.375 235 3 78.33 2017
7 Ahmad N 2 2 0.222 470 2 235.00 2016
8 Andersen Ms 2 2 0.095 144 2 72.00 2004
9 Baetz B 2 2 0.286 139 2 69.50 2018
10 Bretschger L 2 2 0.143 48 2 24.00 2011
The citation points represent the average number of citations per year for each author
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articles, total citations, and citation points per author. In 2020, 
Bekun Fv stands out with 127 citations across four articles, 
achieving a citation rate of 31.75. In 2021, Alola Aa published three 
articles, garnering 92 citations with a rate of 30.67. Huang G and 
Liu L, both with three publications in 2018, have earned citation 
rates of 51.33 and 54.33, respectively, reflecting strong scholarly 
influence. Wang H, with 235 citations from three articles published 
in 2017, achieved the highest citation rate at 78.33. Ahmad N, who 
published two articles in 2016, has received 470 citations, resulting 
in a citation rate of 235.00. Other notable authors include Andersen 
Ms, Baetz B, and Bretschger L, each contributing significantly to 
the field, with citation rates ranging from 24.00 to 72.00. These 
statistics provide a comprehensive view of the academic impact 
of these authors, highlighting their contributions to environmental 
economics and energy sector research.

Table 4 shows the ten most-cited journals in the field of energy 
economics. This analysis considers citation counts, the number 
of articles published, the average normalized impact per article, 
and SJR rankings. Among the top journals, Energy Policy and 
Environmental Science and Pollution Research stand out with 
1470 and 793 citations, respectively, and both hold Q1 SJR 
rankings. These journals have significantly contributed to the 
literature, with high average normalized impact values of 81.67 and 
41.74, respectively. Climate Policy and Energy Economics follow 
closely with notable citation counts of 449 and 1120, respectively, 
and average normalized impacts of 37.42 and 70.00. Additionally, 
journals like Applied Energy and Science of the Total Environment 
continue to publish impactful research, with average normalized 

impacts of 87.25 and 97.25, respectively, and both maintaining 
Q1 SJR rankings. These findings illustrate the prominent role of 
journals in shaping research trends and policy discussions in the 
energy sector.

3.4. Developed and Developing Countries
Research output in the energy sector, particularly in environmental 
economics, is notably higher in developed countries such as the 
USA, Germany, and the United Kingdom as shown in table 5. 
For instance, the USA leads with 711 citations from 39 articles, 
averaging 39.5 citations per article, while Germany follows with 
575 citations across just 6 articles, achieving an average of 95.8 
citations per article. These figures highlight the extensive research 
activity in developed economies, where environmental policies 
and regulations are often more established and have a well-
established body of literature. In contrast, developing countries 
show less research output, although there are signs of emerging 
interest. China leads among developing economies with 1893 
citations from 40 articles, averaging 40.3 citations per article. 
Turkey and Pakistan also demonstrate growing research, with 526 
and 499 citations, respectively, reflecting an increasing focus on 
environmental economics. The citation averages for countries like 
Pakistan (124.8) and Saudi Arabia (146.5) suggest a high impact 
per publication. These trends underscore the disparity in research 
output between developed and developing countries, driven by 
differences in economic development and regulatory maturity. 
However, the rising citation impact in developing nations indicates 
a growing global engagement with environmental economic 
research, particularly in energy-related topics.

The Trump administration championed the “America First” policy, 
which marked a shift in US foreign policy by prioritizing domestic 
interests over global engagement (Figure 3). This approach led to 
increased trade tensions, particularly with China, and a withdrawal 
from international agreements like the Paris Climate Accord. 
Although this policy sought to strengthen American industry and 
decrease dependence on foreign trade, it also paved the way for 
China to fill the void. China’s rapid economic growth and strategic 
investments, particularly through initiatives like the Belt and 
Road Initiative, have significantly enhanced its global influence. 
This rise has led to increased competition with the US in various 
sectors, including technology, manufacturing, and infrastructure. 
The strategic rivalry between the two superpowers has reshaped 
the global geopolitical landscape, with implications for trade, 

Table 4: The ten journals that have received the highest number of citations
Element h_index g_index m_index # Citation # Article Average 

Norm. Impact
Year SJR 

ranking
Energy Policy 15 18 0.714 1470 18 81.67 2004 Q1
Environmental Science and Pollution Research 14 19 1.75 793 19 41.74 2017 Q1
Climate Policy 11 12 0.524 449 12 37.42 2004 Q1
Energy Economics 11 16 0.611 1120 16 70.00 2007 Q1
Sustainability 10 17 0.909 313 17 18.41 2014 Q1
Applied Energy 8 8 0.667 698 8 87.25 2013 Q1
Science of the Total Environment 8 8 1 778 8 97.25 2017 Q1
Energy 7 13 0.636 810 13 62.31 2014 Q1
Ecological Economics 4 4 0.333 287 4 71.75 2013 Q1
Energy and Environment 4 5 0.235 166 5 33.20 2008 Q2
The top ten most-cited journals, showcasing their impact through citation counts, h-index, normalized impact, and SJR rankings, emphasizing their academic influence

Figure 2: Publishing count
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technology, and security. As China continues to assert itself on 
the world stage, the dynamics of the US-China relationship will 
shape the course of global affairs in the coming years.

3.5. Keyword Co-occurrence Data
Figure 3 illustrates a network map derived from a keyword 
co-occurrence analysis, as outlined by Lamboglia et al. (2021). 
This map visually represents keywords as circles, with lines 
connecting them to show how frequently they co-appear in the 
analyzed studies. The size of each circle reflects the keyword’s 
relative importance, with larger circles indicating more frequent 
usage, based on the methodology by Aria and Cuccurullo (2017). 
The thickness of the connecting lines signifies the strength of 
the relationship between keywords, based on their frequency of 

occurrence together. The placement of the circles on the map 
indicates their thematic connections, with closely positioned 
circles suggesting a stronger relationship. Additionally, keywords 
sharing the same color are grouped into thematic clusters, 
providing a clear visual representation of interrelated research 
areas in the field.

A co-occurrence network map was developed to illustrate 
the connections between commonly used keywords in the 
research, following the approach outlined by Lamboglia et 
al. (2021). To enhance clarity, isolated nodes—keywords 
with no connections to others—were removed. This resulted 
in a network map featuring 45 keywords, grouped into three 
thematic clusters (Figure 4).

Figure 3: Network map of country analysis based on bibliographic data from the Scopus database

Figure 4: Network map of keyword co-occurrence analysis based on bibliographic data from the Scopus database
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Crafting compelling titles using relevant keywords is essential for 
attracting attention to key research areas and effectively conveying 
the focus of research clusters. A well-designed title should reflect 
the core of the research, its scope, and its potential implications. 
For example, the title “Environmental Economics and Climate 
Change: Navigating Emissions and Policy” for the Red Cluster 
succinctly captures the cluster’s emphasis on environmental 
economics, climate change, and emissions control. In the Green 
Cluster, “Economic Growth and Carbon Emissions: A Global 
Perspective on China and Innovation” reflects the cluster’s 
exploration of the economic dynamics surrounding carbon 
emissions and growth, with a focus on China’s role. The Blue 
Cluster’s title, “Energy Policy and Sustainability: The Role of 
Renewable Resources in a Changing Energy Market,” highlights 
its focus on energy resources, policy, and sustainability. These titles 
effectively summarize the clusters’ key themes and objectives by 
employing clear, concise language relevant to the research focus.

Figure 5 shows visualization analysis reveals a surge in research 
activity at the intersection of environmental economics and energy 
policy between 2018 and 2020. The prominent clusters highlight 
key themes: climate change mitigation through policies like 
carbon pricing and renewable energy subsidies, the integration 
of renewable energy sources into the grid, energy efficiency 
measures to reduce consumption, sustainable development 
goals for equitable energy access, and the economic valuation 
of environmental externalities. These trends underscore the 
growing importance of sustainable energy solutions and the need 
for informed policymaking to balance economic growth with 
environmental protection.

3.6. Trend Topics Data
Figure 6 presents the results of a trend topic analysis, focusing 
on keywords that have appeared frequently in environmental 
economics research between 2004 and 2024. The analysis 

highlights keywords that appeared at least five times annually, 
with a maximum of three keywords considered per year. Data 
extracted from the Scopus dataset was analyzed using a scatter plot, 
where each bubble represents a keyword, with its size indicating 
the frequency of occurrence. The grey bars represent the first 
and third quartiles of the distribution, showing the longevity of 
scholarly interest in each topic. Over the years, several key trends 
emerge. From 2004 to 2016, topics like carbon dioxide, climate 
change, and emission control gradually gained prominence. 
The keyword environmental economics saw significant growth 
in frequency, with notable peaks in 2017 and 2020, reflecting a 
growing body of research in this area. Keywords such as carbon 
emissions, sustainable development, and economic development 
also experienced consistent increases in focus, particularly after 
2018. By 2024, China emerged as a focal point in the context of 
global environmental policy and economic growth. The increasing 
frequency of topics like carbon, sustainability, and environmental 
policy underscores the growing importance of climate-related 
discussions in the field. This analysis highlights the key themes 
that have shaped environmental economics research over the 
past two decades, providing a comprehensive view of evolving 
academic interests.

4. DISCUSSION AND EMERGING 
RESEARCH DIRECTIONS

This section, derived from the common keyword and trend 
topic analyses, highlights key findings from the most influential 
papers in each thematic cluster identified in the keyword analysis 
(Figure 4). These clusters were formed by grouping frequently 
occurring keywords. By integrating insights from both the 
trend topic analysis and a content review of the most significant 
papers within each cluster, we can uncover emerging research 
trends and potential opportunities for future investigations. This 
method helps us grasp the current research landscape in each 

Figure 5: Visualization map of keyword co-occurrence analysis based on bibliographic data from the Scopus database
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thematic area while also identifying promising directions for 
further exploration.

Table 6 offers a synopsis of the main keywords, relevant 
publications, and prospective study questions resulting from new 
areas of inquiry within every cluster.

In our study, we used a co-occurrence network map (Figure 4) to 
visually illustrate the connections between frequently occurring 
keywords. Drawing on this approach, our network map identified 
three distinct thematic clusters, each representing a major area of 
research focus. These clusters are outlined as follows:

4.1. Red Cluster: “Environmental Economics and 
Climate Change: Navigating Emissions and Policy”
The Red Cluster investigates the intersection of environmental 
economics, climate change, and sustainable development within 
the financial landscape, examining both developed and developing 
countries. This topic is particularly significant due to the rapid 
growth of the environmental finance and green technology sectors, 
which are expected to reach substantial values in the coming years, 
creating both opportunities and challenges. In developed countries, 
the emphasis is on sophisticated green financial instruments 
and the adoption of advanced technologies to achieve net-zero 
emissions targets (Shahbaz et al., 2020; Eyraud et al., 2013; Ahmed 
et al., 2022). In contrast, developing countries face challenges in 
accessing finance for green technologies, requiring supportive 
regulatory frameworks to promote sustainable development 
(Zafar et al., 2019; Ulucak, 2020). This cluster covers research 
on a range of topics, including emissions regulation, renewable 
energy adoption, and the implications of financial innovations 
for sustainable development (Papadis and Tsatsaronis, 2020; Jin 
et al., 2021). Emissions regulation emerges as a central theme 
within this cluster, given its relevance to sectors that often rely on 

carbon markets or green technologies (Guo et al., 2014; Ibrahiem, 
2020). The importance of regulation lies in its ability to ensure 
environmental protection, compliance with climate policies, and the 
promotion of sustainable practices, which ultimately fosters trust 
and confidence in green financial markets (Shahbaz et al., 2016). By 
examining emerging trends and key contributions within the cluster, 
researchers can uncover new directions for future studies (Lee et al., 
2017). While some literature suggests that regulatory measures can 
enhance environmental integrity and climate policy compliance, 
debates remain about their potential to hinder economic growth, 
making this an essential area for exploration (Mastini et al., 2021).

In developed countries, the focus is often on more mature markets 
for green bonds, carbon trading, and advanced climate policies. 
These countries typically have well-established regulatory 
frameworks and financial systems to support environmental 
economics and emission reductions (Chen et al., 2021; Hájek 
et al., 2019). Researchers from these nations explore strategies to 
deepen green finance markets and create incentives for businesses 
to adopt sustainable practices (Hassan et al., 2022). In developing 
countries, however, the challenges are more complex, as they may 
lack the infrastructure or financial resources needed to implement 
large-scale sustainability initiatives (Nepal et al., 2021; Dritsaki 
and Dritsaki, 2014). The literature in the Red Cluster also explores 
the adoption of green technologies, such as renewable energy 
sources, and their implications for sustainable development, 
particularly in developing countries (Al-Shetwi, 2022; Fahmy, 
2022). Researchers investigate the challenges and opportunities 
of adopting clean technologies in various sectors, as well as their 
potential to support climate change mitigation and achieve global 
sustainability targets (Markandya et al., 2016; Ibrahiem, 2020). 
Moreover, studies within this cluster examine the role of financial 
instruments in promoting sustainable investments and addressing 
socio-economic challenges, with a focus on policy lessons and best 

Figure 6: Examination of Key Topics Based on Bibliographic Data from the Scopus Dataset
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practices from emerging markets (Zafar et al., 2019; Chen and 
Nie, 2016). Scholars analyze the contribution of environmental 
economics to sustainable development goals, focusing on how 
financial innovations can help countries transition to low-carbon 
economies (Dell’Anna, 2021; Duran and Saqib, 2024).

The cluster further investigates the impact of emission-reduction 
platforms and carbon markets on sustainable development in 
developing countries. Scholars explore how these platforms can 
facilitate access to finance for green businesses and promote 
environmental justice, thereby supporting climate resilience and 

poverty reduction (Corbet et al., 2021; Bozkurt and Akan, 2014). 
The literature also examines the role of regulatory frameworks 
in shaping the adoption of green technologies and practices 
within high-risk contexts, assessing their implications for global 
sustainability (Papadis and Tsatsaronis, 2020; Alege et al., 
2016). Researchers evaluate the advantages and disadvantages 
of integrating carbon markets into national financial systems, 
considering factors such as regulatory frameworks, economic 
impacts, and environmental outcomes (Tian et al., 2021; Wang et al., 
2014). Studies also analyze the factors influencing the adoption 
of environmental technologies and emission-reduction strategies 

Table 5: Most cited authors from developed and developing countries
Developed Countries # Citation # Article Average 

Norm. Impact
Developing 
Countries

# Citation # Article Average 
Norm. Impact

USA 711 39 39.5 China 1893 40 40.3
Germany 575 6 95.8 Turkey 526 10 52.6
United Kingdom 261 9 29 Pakistan 499 4 124.8
Netherlands 231 6 38.5 Saudi Arabia 293 2 146.5
Australia 182 8 22.8 Bangladesh 117 2 58.5
Ireland 175 2 87.5 India 107 5 21.4
Canada 160 3 53.3 Egypt 141 2 70.5
Sweden 65 4 16.2 Mexico 131 3 43.7
Switzerland 128 4 32 Nigeria 62 1 62
Finland 16 1 16 Brazil 58 2 29
The table compares citation counts, article numbers, and average normalized impact between developed and developing countries, highlighting differences in research productivity and 
influence

Table 6: List of research clusters
Cluster Topic Key Areas of 

Focus
Challenges Opportunities Policy 

Implications
Key References

Red 
Cluster

Environmental 
Economics and 
Climate Change: 
Navigating Emissions 
and Policy

•  Emissions 
regulation

•  Green financial 
instruments

•  Renewable 
energy adoption

•  Green technology 
adoption

•  Financial 
innovations

•  Limited access 
to green 
finance in 
developing 
countries

•  Regulatory 
barriers

•  Economic 
growth 
hindrances

•  Green finance 
sector growth

•  Technological 
innovations in 
both developed 
and developing 
countries

•  Carbon markets 
for green 
businesses

•  Need for strong 
regulatory 
frameworks 
to ensure 
environmental 
protection

•  Support for green 
finance markets 
to promote 
sustainable 
development

Shahbaz et al., 2020; 
Eyraud et al., 2013; 
Zafar et al., 2019; 
Papadis and Tsatsaronis, 
2020; Guo  
et al., 2014

Green 
Cluster

Economic Growth 
and Carbon 
Emissions: A Global 
Perspective on China 
and Innovation

•  Economic growth 
versus carbon 
emissions

•  Innovation 
in green 
technologies

•  Sustainable 
economic growth

•  Role of fintech in 
carbon emission 
reduction

•  Technological 
access issues 
in developing 
countries

•  Infrastructure 
limitations

•   Financial 
constraints

•  Green 
technology 
adoption can 
foster sustainable 
growth 
Innovation 
in clean 
technologies 
offers 
opportunities 
for leapfrogging 
outdated systems

•  Innovation can 
drive green 
economic growth 
in both developed 
and developing 
countries

•  Policies must 
balance economic 
growth with 
sustainability

Shahbaz et al., 2020; 
Papadis and Tsatsaronis, 
2020; Chen et al., 
2021; Ibrahiem, 2020; 
Enevoldsen et al., 2007

Blue 
Cluster

Energy Policy and 
Sustainability: The 
Role of Renewable 
Resources in a 
Changing Energy 
Market

•  Renewable 
energy adoption

•  Legislative 
frameworks

•  Integration 
of renewable 
technologies

•  Energy poverty 
alleviation

•  Infrastructure 
investment 
for renewable 
energy

•  Scalability 
challenges

•  Technology 
deployment 
hurdles

•  Renewable 
energy systems 
can enhance 
efficiency and 
sustainability

•  Energy storage 
solutions for grid 
reliability

•  The role of 
renewable energy 
in long-term 
sustainability

•  Investment in 
clean energy 
technologies is 
key to reducing 
carbon footprints

Shahbaz et al., 2016; 
Eyraud et al., 2013; Lee 
et al., 2017
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across various industries, including energy, transportation, 
and agriculture (Liu et al., 2018; Markandya et al., 2016). In 
this way, the Red Cluster emphasizes the importance of strong 
environmental policies, innovative technologies, and long-term 
strategies to foster equitable growth and support the global 
transition to a sustainable, low-carbon economy (Ibrahim et al., 
2024; Shahbaz et al., 2016). By advancing knowledge in this 
critical area, researchers can contribute to the development of 
policies and strategies that drive environmental sustainability 
and support climate change mitigation efforts, particularly in the 
context of both developed and developing countries (Shahbaz 
et al., 2016; Mastini et al., 2021).

4.2. Green Cluster: “Economic Growth and Carbon 
Emissions: A Global Perspective on China and 
Innovation”
The relationship between economic growth and carbon emissions 
is a critical area of study, particularly in the context of China’s role 
in global sustainability efforts, as well as the contrasting dynamics 
in developed and developing countries. As China continues to 
emerge as one of the world’s largest economies, its economic 
growth inextricably links to carbon emissions, making this topic 
especially pertinent (Shahbaz et al., 2020). The economic boom 
has made China a focal point in global discussions about balancing 
development with environmental sustainability (Papadis and 
Tsatsaronis, 2020). This cluster delves into the relationship between 
economic growth and carbon emissions, exploring the role of 
innovation in mitigating environmental impact (Shahbaz et al., 
2016). The issue becomes even more complex when considering the 
varying conditions in developed and developing countries. While 
developed countries often have more resources to adopt cleaner 
technologies and implement stringent regulations (Ulucak, 2020), 
developing nations face more significant barriers such as limited 
technological access and financial constraints (Al-Shetwi, 2022). 
The growing investment in green technologies in both regions 
highlights the potential for innovative solutions, such as renewable 
energy sources and energy-efficient technologies, to reduce carbon 
emissions while fostering sustainable economic growth (Eyraud 
et al., 2013). Regulatory frameworks play a key role in guiding these 
efforts, with differing challenges across the economic spectrum. 
In developed nations, these regulations often emphasize stricter 
environmental standards, whereas developing countries must 
balance economic growth with the adoption of cleaner technologies 
and resource-efficient practices (Zafar et al., 2019).

The literature within this cluster emphasizes the necessity of 
innovation to reduce carbon emissions while sustaining economic 
growth. For example, China’s rapid industrialization has prompted 
a surge in emissions, but its government has made strides to 
incorporate green policies and technological innovations (Lee 
et al., 2017). In developed countries, the focus often lies on 
fostering innovation through research and development (RandD) 
in renewable energy, green manufacturing, and other low-emission 
technologies (Mastini et al., 2021). In contrast, developing 
countries, while adopting innovation, often face challenges such 
as inadequate infrastructure and financial limitations (Guo et al., 
2014). This discrepancy in capabilities highlights the need for 
tailored approaches that address the unique challenges in each 

region (Jin et al., 2021). Moreover, studies suggest that China’s role 
as an emerging global leader in green technology could influence 
the broader international landscape, offering valuable lessons for 
other developing economies (García-Martos et al., 2013). On a 
global scale, the adoption of sustainable practices and technologies 
is crucial for reducing the environmental footprint of industrial 
and economic growth, particularly in countries that are still in the 
process of industrialization (Hájek et al., 2019).

The economic implications of these developments are also 
significant. In developed countries, the shift to greener technologies 
can create new industries and markets, fostering long-term 
economic growth (Dell’Anna, 2021). However, the transition also 
presents risks, such as job displacement in traditional industries 
(Ibrahiem, 2020). In developing nations, innovation in green 
technologies can serve as a pathway to leapfrog outdated, polluting 
technologies, offering a potential advantage in fostering sustainable 
growth (Chen et al., 2021). Studies also explore how innovation 
can address economic disparities, especially in the context of 
carbon emissions (Enevoldsen et al., 2007). Green technologies, 
when accessible and affordable, can reduce emissions and provide 
economic opportunities, such as job creation in the clean energy 
sector (Markandya et al., 2016). However, further research is 
necessary to effectively scale these technologies in low-income 
regions, where limited access to resources and infrastructure may 
hinder their widespread adoption (Fahmy, 2022).

The intersection of fintech ecosystems and innovation presents an 
additional avenue for addressing carbon emissions. Both developed 
and developing nations are increasingly exploring fintech innovations 
as a means to support environmental sustainability (Corbet et al., 
2021). Digital technologies can streamline economic activities to 
enhance energy efficiency and reduce waste, contributing to lower 
carbon footprints (Liu et al., 2018). Moreover, fintech has the 
potential to drive financial inclusion, allowing developing countries 
to tap into green investment opportunities (Ćetković and Buzogány, 
2016). These innovations offer cost-effective solutions to mitigate 
carbon emissions, especially in regions where traditional solutions 
are economically unfeasible (Hassan et al., 2022). The relationship 
between economic growth and carbon emissions is complex, with 
innovation serving as a key driver in addressing sustainability 
challenges across different economies. In China, significant strides 
in green technology offer a potential model for other developing 
nations seeking to balance growth with environmental responsibility 
(Nepal et al., 2021). However, the challenges faced by developed 
and developing countries are distinct, and policy frameworks must 
account for these differences to foster global sustainability (Wang 
et al., 2014). By promoting innovation, sustainable practices, and 
economic policies tailored to the unique needs of each country, we 
can work toward a future where both economic growth and carbon 
emissions are managed effectively, contributing to a healthier and 
more prosperous global economy (Oparaocha and Dutta, 2011).

4.3. Blue Cluster: “Energy Policy and 
Sustainability: The Role of Renewable Resources in a 
Changing Energy Market”
Energy policy plays a critical role in fostering innovation 
while maintaining the integrity of the energy market and 
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protecting consumers. With the renewable energy sector growing 
exponentially, understanding the legal and regulatory frameworks 
governing these resources is essential for mitigating risks and 
ensuring the stability of energy markets (Shahbaz et al., 2020). By 
drawing on evidence from both trending topics and an analysis of 
the most relevant contributions within the sector, we can identify 
emerging research trends and potential opportunities for future 
studies. This approach allows us to understand the current state 
of research within each thematic area and pinpoint promising 
avenues for further exploration (Papadis and Tsatsaronis, 2020). 
Legislative frameworks significantly influence the potential for a 
global transition to clean energy, and as renewable energy solutions 
evolve, their integration into various market sectors necessitates 
ongoing analysis of policy implications and their effects on 
economic growth (Sadorsky, 2014).

The research within this sector highlights the transformative 
potential of renewable energy technologies across various 
industries, including electricity generation, transportation, and 
heating systems. Researchers are exploring how renewable 
solutions can enhance efficiency, reduce emissions, and build 
resilience in energy systems, paving the way for more inclusive 
and sustainable development (Shahbaz et al., 2016). This 
potential becomes increasingly important as more businesses 
and governments look to renewable energy for solutions to 
longstanding challenges in their operations. In developed 
countries, there is a strong focus on advancing technological 
innovations and integrating renewables into existing infrastructure, 
with an emphasis on reducing dependency on fossil fuels and 
meeting carbon neutrality targets (Ulucak, 2020). In developing 
countries, however, renewable energy adoption can address 
critical issues such as energy poverty, improving access to reliable 
and affordable energy, and reducing the environmental impact 
of traditional energy sources (Al-Shetwi, 2022). Studies also 
examine the impact of renewable energy adoption on economic 
development and energy access in these regions (Eyraud et al., 
2013). By leveraging renewable energy technologies, researchers 
aim to address challenges related to energy scarcity, infrastructure 
development, and environmental protection (Zafar et al., 2019).

The literature also explores the environmental and economic 
implications of renewable resource utilization, particularly 
the challenges of integrating these technologies into existing 
infrastructure. Researchers are analyzing the efficiency, scalability, 
and sustainability of renewable energy systems, as well as the 
potential of energy storage solutions to enhance grid reliability 
and mitigate environmental impacts (Lee et al., 2017). In both 
developed and developing countries, the integration of renewable 
energy requires significant investment in infrastructure, policy 
development, and technology deployment (Mastini et al., 2021). 
Furthermore, the increasing cost-effectiveness of renewable 
technologies has highlighted their potential for long-term 
energy sustainability, making them viable options even in 
markets traditionally dependent on fossil fuels. As scrutiny over 
environmental sustainability intensifies, these factors will play 
a critical role in shaping the future of energy policy (Guo et al., 
2014). Overall, the research findings underscore the transformative 
potential of renewable resources in reshaping energy systems, 

reducing carbon footprints, and fostering sustainable development 
(Jin et al., 2021). By analyzing emerging trends and identifying 
research gaps, scholars can contribute to the advancement of 
knowledge in this rapidly evolving field, driving positive social, 
economic, and environmental outcomes globally (García-Martos 
et al., 2013; Bihari et al., 2016).

Through this integrated approach to energy policy and research, 
stakeholders can better navigate the challenges posed by renewable 
energy adoption, ensuring a balanced and effective transition to 
cleaner, more sustainable energy systems. The findings from 
current literature provide valuable insights into the path forward, 
emphasizing the need for careful policy design, technological 
advancement, and international cooperation to unlock the full 
potential of renewable resources (Sorrell et al., 2018). As nations 
pursue ambitious climate goals, the role of renewable energy in 
mitigating climate change and achieving sustainable development 
becomes ever more urgent, demanding concerted global action 
(Kumbaroglu et al., 2011).

5. CONCLUSIONS

This study breaks new ground in the field of environmental 
economics by combining two powerful research methods. 
Bibliometric analysis, a quantitative approach, employs statistical 
methods to scrutinize large datasets of scholarly publications. 
Systematic literature review (SLR), a qualitative approach, 
meticulously reviews and analyzes relevant literature. Previous 
reviews in this area have typically relied on more traditional 
narrative methods or have focused on specific niches within 
the broader environmental economics landscape. This paper 
presents a unique contribution by offering a comprehensive and 
objective overview of the entire body of knowledge across various 
research streams in the energy sector. This will serve as a valuable 
foundation for new researchers aiming to make fresh contributions 
to the field. To achieve this goal, the study established a robust 
research protocol based on best practices for systematic literature 
reviews. The study also employed various bibliometric tools, such 
as VosViewer and Bibliometrix software, to perform analyses 
that map the field’s performance and knowledge structure. The 
bibliometric analysis was complemented by a manual content 
analysis of important articles. This allowed for a more in-depth 
discussion of key findings within each research cluster and the 
discovery of possible gaps in current knowledge.

This study investigated the relevance of environmental economics 
in the energy sector by examining 237 journal articles published 
throughout the research period. The findings reveal a significant 
rise in research impact, with the number of articles growing from 
just 2 in 2004 to 29 in 2024. A key turning point came in 2022, 
following the widespread adoption of energy sector regulations 
by many countries. Additionally, recent years have seen a growing 
emphasis on the importance of non-financial information in 
sustainable energy decision-making. The analysis reveals that 
a few top journals, including Energy Policy and Environmental 
Science and Pollution Research, dominate the debate over 
relevance. Notably, Energy Policy accounts for nearly a third of 
all citations, likely due to the contributions of influential scholars 
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like Shahbaz et al. (2020), and Lee et al. (2017). The study’s central 
contribution lies in identifying the six main thematic clusters 
that represent the primary knowledge pathways in value-relevant 
research. These clusters were identified through keyword analysis: 
(1) Red Cluster: “Energy Policy and Sustainability: The Role of 
Renewable Resources in a Changing Energy Market,” (2) Green 
Cluster: “Decarbonization and Sustainable Finance in Renewable 
Energy,” (3) Blue Cluster: “Energy Efficiency and Technological 
Innovations in Renewable Energy,” (4) Yellow Cluster: “Global 
Policy Integration for Sustainable Energy Financing,” (5) Purple 
Cluster: “Social Dimensions of Energy Transitions and Equity,” 
and (6) Light Blue Cluster: “Economic Impact of Renewable 
Energy on Local Economies.”

While there is a wealth of research on energy policy within the 
Red Cluster, a significant gap remains in understanding the specific 
regulatory challenges related to integrating renewable energy 
systems across diverse geopolitical contexts. Future research 
could investigate the intricacies of the regulatory frameworks 
governing renewable energy integration, addressing issues such 
as international cooperation, investment incentives, and market 
access barriers. Although the technological advancements in the 
Green Cluster have received considerable attention, research 
remains limited regarding the development of comprehensive 
frameworks for assessing and mitigating the environmental 
impacts of renewable energy technologies. Future studies could 
investigate energy-efficient production techniques, sustainable 
infrastructure, and innovative energy storage solutions to improve 
grid reliability and resilience.

While the transformative potential of renewable energy is 
a major focus within the Blue Cluster, a research gap exists 
regarding the socio-economic implications of energy transitions 
for marginalized communities in developing countries. Future 
research could explore how renewable energy solutions can 
empower underserved groups, enhance financial inclusion, and 
contribute to poverty alleviation and sustainable development 
in these regions. Furthermore, this study offers practical insights 
for policymakers, regulators, and industry stakeholders involved 
in energy sustainability. By identifying key thematic clusters 
and research gaps, stakeholders can prioritize areas for further 
investigation and policy development. For example, regulators 
can focus on refining frameworks for energy finance, creating 
incentives for green investments, and mitigating the social 
inequalities that often arise from energy transitions. Industry 
players, on the other hand, can leverage emerging trends such as 
energy storage innovations and decentralized renewable models to 
enhance sustainability and innovation strategies, fostering a more 
robust regulatory environment conducive to sustainable growth 
and development.

Building on the identified research gaps, policymakers should 
prioritize initiatives aimed at enhancing regulatory clarity, 
fostering innovation, and promoting sustainable practices in the 
energy sector. Regulators need to engage in proactive dialogue with 
industry stakeholders to develop adaptive regulatory frameworks 
that balance innovation with environmental sustainability. 
Policymakers can help the energy sector remain legitimate 

and successful in the long run by creating an environment that 
supports responsible innovation while also protecting consumer 
interests and promoting economic stability. In both developed and 
developing countries, regulators should focus on improving policy 
frameworks to facilitate the adoption of renewable technologies 
while ensuring equitable access to clean energy solutions.

To address the complex issues emerging in this dynamic field, 
new researchers should adopt interdisciplinary methods and foster 
networks for collaborative efforts. Staying attuned to new trends 
and regulatory developments will allow researchers to identify 
specific areas of study, contributing to the evolution of a rapidly 
changing field. By collaborating with industry stakeholders and 
policymakers, researchers can enhance the relevance and impact 
of their findings, ultimately driving positive change in the global 
energy transition and sustainability efforts. Future research could 
also focus on the scaling of green technologies, the role of fintech 
in sustainable energy financing, and the development of regulatory 
frameworks that balance economic growth with environmental 
responsibility. Through these efforts, scholars can contribute to a 
more effective and sustainable future in the energy sector.
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