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Abstract: This study presents a comprehensive bibliometric analysis conducted in R Studio of the
scientific landscape regarding commodity markets, trading strategies, sustainable production, inte-
gration of technologies such as machine learning, and their economic impacts, covering publications
from 1974 to 2023. Employing a sophisticated query in Scopus, we meticulously compiled and
analyzed data, revealing an annual growth rate of 10.46% in related scientific publications, with an
average citation rate of 6.60 per document. The results indicate sustained interest in commodity
research over time, with a significant increase observed in scientific production, particularly since
the early 2008s. International collaboration is prominent, reflecting the global nature of research
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in commodity markets. Key themes such as “futures markets”, “commodity prices”, and “energy
commodities” emerge from the analysis of keywords and bigrams, highlighting areas of interest
within the field. Additionally, thematic mapping highlights emerging and niche themes in commodity
research, providing insight into evolving trends and areas of specialization. Factorial analysis of
keywords reveals the underlying structures of association between key concepts, shedding light on
the intricate dynamics of research in the field of commodities. This research delineates the complex
interplay between commodity markets and global economic dynamics, offering invaluable insights
for academics, policymakers, and market participants aiming to navigate the intricate world of

commodities in the digital age.
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1. Introduction

In a world marked by rapid economic changes and increasingly tight interconnected-
ness among global markets, the study of commodity markets is of vital importance. Our
study focuses on a comprehensive bibliometric analysis of the scientific landscape con-
cerning commodity markets, trading strategies, sustainable production, fintech integration,
and their economic impacts. Over the years, commodity markets have become a subject of
increased interest as price fluctuations and volatility have become significant aspects of the
global economy.

Commodity markets, as asserted by the World Bank [1], represent a current topic of
significance, yet despite its crucial importance, understanding the mechanisms and factors
driving the evolution of this market has not been sufficiently researched. The evolution of
these commodity markets can facilitate the construction of policy frameworks for a sustain-
able economy, as commodities are vital assets for contemporary society [2], encompassing
all primary material goods used for energy, agriculture, production, and consumption [2,3].
Furthermore, the literature highlights that commodities also play a central role in the
financial world [4] by using goods and trade assets as financial instruments, leading to the
term “financialization of commodities” [5-7]. Given the unprecedented transformations of
the commodity market in the current era, driven by both the dynamic economic landscape
and emerging technologies, we are facing a reality where technological innovation, climate
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change, geopolitical instability, and global economic fluctuations have created a complex
and unpredictable environment for trading and managing commodities [8-11]. All these
changes underscore the importance of analyzing not only the commodity market itself
but also how it interacts with other factors, both traditional and based on the needs of
contemporary society. The commodity market must be viewed as a cybernetic, adaptive,
and dynamic system to be analyzed and understood.

Therefore, the main purpose of our study was to conduct a comprehensive and up-
dated analysis of the commodity market in the current era to better understand the dynam-
ics and challenges of this market and to provide essential insights for adapting policies and
economic strategies to the demands and opportunities of the present. Consequently, our
research explores topics such as commodity futures, agricultural commodities, volatility
effects, cointegration, speculation effects, the impact of COVID-19, and risk management
strategies. To better outline the main purpose of this research, we established the following
research questions (RQs).

RQ1: How have factors such as technological innovation, climate change, and geopolit-
ical instability in recent years influenced the dynamics of the commodity market, especially
regarding price volatility and risk management strategies?

RQ2: What are the specific effects of the COVID-19 pandemic on various sectors of the
commodity market, such as energy, metals, and agricultural products, and how have these
sectors responded to these challenges?

RQ3: To what extent have cointegration among various commodities and the effects
of speculation influenced the behavior and evolution of the commodity market in recent
years, and how can these phenomena provide insights for anticipating future trends?

RQ4: What are effective strategies and policies for risk management in the face of
commodity market volatility in the current era, considering changes in the structure and
relative importance of different commodities in the context of the global economy?

This research highlights the importance and complexity of the commodity market
within the current context of economic, technological, and geopolitical changes. By examin-
ing the influence of technological innovation, climate change, and geopolitical instability
on the dynamics of the commodity market, we identify how these factors may contribute to
price volatility and the need to adapt risk management strategies in this market. Additionally,
the specific effects of the COVID-19 pandemic on various sectors of the commodity market
can reveal different vulnerabilities and the resilience of these sectors in the face of unforeseen
and exceptional events. Analyzing the cointegration of various commodities and the effects of
speculation can provide us with a deeper understanding of the behavior and evolution of the
commodity market, offering important insights for anticipating future trends.

This paper is divided into the following sections. Section 2 presents the results obtained
from the bibliometric analysis conducted using the R Studio software. Section 3 focuses on
analyzing the research questions addressed in the introductory section and interpreting the
results obtained in the context of the main purpose of our study, as defined in the research
questions. Section 4 is dedicated to presenting the methodological flow regarding the steps
involved in the bibliometric analysis, from data extraction and processing to graphical
representation. The final part, Section 5, is dedicated to presenting the overall conclusions
of the study, its limitations, and future research directions.

2. Materials and Methods

Bibliometric analysis is essential for managing the growth of empirical research, which
can lead to fragmentation and controversy in research streams. Scientific mapping, the
process of visualizing and analyzing scientific literature, is complex and challenging due
to the need to use various software tools and its multifaceted nature [12]. Bibliometric
analysis is an essential method that is increasingly used in various research fields, such as
analyzing the relationship between financial contagion and shadow banking [13], agent-
based modeling and Al [14], cybernetics [15], social media [16], tourism [17], forecasting
emerging technology [18], etc.
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In our study, we use the R Studio software solution, specifically the Bibliometrix
R-package, to conduct the proposed analysis in accordance with the recommendations
provided by Aria and Cuccurullo [12]. We recommend the open-source R Studio solution for
its flexibility and integration with statistical packages. To access the Bibliometrix package in R
Studio, you will need to install the Bibliometrix package (<<install.packages(“bibliometrix”>>)),
access the specific library (<<library(bibliometrix>>), and then call the biblioshiny function
(<<biblioshiny()>>). The methodological process we follow adheres to the guidelines
proposed by Aria and Cuccurullo [12], and Zupic and Cater [19], which divide the process
into 5 steps. The first step involves designing the study and defining the topic, followed
by data collection and analysis. The next step in the bibliometric process is graphical
representation of the data, followed by interpreting the generated outputs.

Regarding our study, the first step involved identifying the most relevant keywords
through a thorough review of specialized articles, as well as addressing current issues, the
impact of emerging technologies, and the modern needs of society. After establishing these
keywords, the next step was selecting a source database. We used the Scopus database.
Our decision to use the Scopus database instead of another database such as Web of Science
was based on Visser’s study [20], which highlights the overlap of documents between
Scopus and other databases. For example, Scopus has 27 million documents, while WoS
has 23 million. Our bibliometric approach follows the same methodology found in other
bibliometric research, such as analyzing the relationship between the shadow banking
sector and financial contagion effects [13], discovering patterns in fuzzy logic and artificial
intelligence [21], analyzing the quality of the educational system [22], and so forth. Table 1
outlines the steps we took in data extraction.

Table 1. Steps for selecting data.

Research Phases

Inquires on WoS

Query

Explanation Query Statement Query ID Frequency

Step 1

(TITLE(“commodity markets”)
OR TITLE(“commodity trading”)
OR TITLE("sustainable commodity production”)
OR TITLE(“fintech commodities”)
OR TITLE(“commodity pricing”)
OR TITLE(“energy commodities”) #1 2478
OR TITLE(“agricultural commodities”)
OR TITLE(“commodities futures”)
OR TITLE(“impact of commodities on economy”)
OR TITLE(“commodity risk management”)
OR TITLE(“financialization of commodity markets”))

Commodity Markets
and Related Concepts

Step 2

(ABS(“commodity markets”)
OR ABS(“commodity trading”)
OR ABS(“sustainable commodity production”)
OR ABS(“fintech commodities”)
OR ABS(“commodity pricing”)
OR ABS(“energy commodities”) #2 9373
OR ABS(“agricultural commodities”)
OR ABS(“commodities futures”)
OR ABS(“impact of commodities on economy”)
OR ABS(“commodity risk management”)
OR ABS(“financialization of commodity markets”))

Commodity Markets
and Related Concepts

Step 3

(KEY(“commodity markets”)

OR KEY(“commodity trading”)

OR KEY(“sustainable commodity production”)
OR KEY(“fintech commodities”)
OR KEY(“commodity pricing”)
OR KEY(“energy commodities”) #3 5113

OR KEY(“agricultural commodities”)

OR KEY(“commodities futures”)

OR KEY(“impact of commodities on economy”)

OR KEY(“commodity risk management”)
OR KEY/(“financialization of commodity markets”))

Commodity Markets
and Related Concepts

Step 4

Title/ Abstract/Keywords

Commodity Markets

and Related Concepts #1 AND #2 AND #3 #4 956

Step 5

Limit to English #5 AND LANGUAGE(English) #6 942

Step 6

Year published Exclude 2024

#6 AND PUBYEAR < 2024 #7 906
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Thus, step 1 involves searching for articles with titles related to commodity markets
and associated concepts, resulting in 2478 identified articles. The next step was to search for
the same keywords within abstracts, yielding 9373 articles. The same query was performed
for searching these concepts in keywords, resulting in 5113 articles. In step 4, queries from
steps 1, 2, and 3 were combined to search for articles with relevant titles, abstracts, and
keywords, resulting in 956 articles. Another criterion used for data filtering was limiting
articles to those published in the English language, as this is the dominant language in
the research field. Additionally, this filter helps ensure consistent analysis and greater
robustness in the obtained results. The final step involved retaining articles published until
the year 2023.

The choice of these keywords reflects the concerns and relevant areas addressed in
research on commodity markets. Each keyword was carefully selected to cover different
aspects of this vast and complex domain. The first keyword, “commodity markets”, serves
as the main focal point indicating the overall focus of research on commodity markets.
Reflecting an interest in commodity trading and related aspects, the keyword “commodity
trading” was selected. Considering emerging trends and the emphasis on sustainable
economies, “sustainable commodity production” is chosen to highlight sustainable pro-
duction practices and environmental aspects. “Fintech commodities” was selected to
investigate the intersection of financial technology and traded commodities. Furthermore,
“commodity pricing” was chosen to cover articles focused on pricing mechanisms and
influencing factors. “Energy commodities” and “agricultural commodities” were chosen to
cover interests in energy and agricultural commodity markets, respectively. “Commodity
futures” was chosen to address the topic of futures contracts related to commodities and
their associated aspects. Given the close ties between commodity markets and economic
developments, the keyword “impact of commodities on economy” was selected to explore
the influence of commodity markets on global and local economies. Considering the need
to analyze risk components in any economic system, “commodity risk management” was
selected. Lastly, “financialization of commodity markets” was chosen to address concerns
regarding the increased involvement of the financial sector in commodity markets and
its implications. In the specialized literature, there are also several bibliometric studies
conducted on the commodity market, but most of them are focused on a single perspective.
For example, Mbarki et al. [4] conducted a bibliometric study to analyze commodities—
financial markets intersections. Lin et al. [7] performed a scientometric analysis focusing
on mapping the oil price against the stock market. Another interesting perspective is the
analysis of contagion effects on the agricultural commodity market [23].

The resulting scientific documents are distributed across multiple domains according
to the information extracted from Scopus. These can be seen in Figure 1.

Figure 1 provides a comprehensive overview of the academic landscape, highlighting
a variety of domains addressing the field of commodities.

Taking all these factors into account, our comprehensive bibliometric analysis can be
considered a landmark for academics, policymakers, or industry specialists regarding the
various trends in the commodity market intersecting with all these factors highlighted by
the keywords used for database extraction.
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Figure 1. Distribution of publications by research field.

3. Results

This section focuses on presenting the results and graphics obtained from the biblio-
metric analysis conducted as part of this study. This section is divided into several areas,
each addressing different aspects of the analysis. Specifically, the areas covered include
source analysis, author analysis, research analysis, and keyword analysis, as well as a
mixed analysis encompassing the creation of co-occurrence networks, thematic maps, facto-
rial analysis, collaboration networks, and countries collaboration world maps. Through
these diverse analyses, we aim to provide a comprehensive understanding of the scholarly
landscape with regard to our research topic. Each subsection will offer insights into the
patterns, trends, and relationships observed within the analyzed literature.

Table 2 provides the main information regarding the obtained data. In the context
of our study, these results offer a general overview of the scientific landscape concerning
commodity markets. The analyzed duration, covering the period 1974-2023, indicates a
sustained interest in this field over time. With an average annual growth rate of 10.46%,
it is evident that research in this domain has experienced significant expansion over the
years, reflecting an increased concern with the subject of commodity markets. The source of
documents is diversified, with a total of 408 identified sources. This suggests that research
in the field of commodity markets is approached from multiple perspectives, with a wide
range of information sources available for study. The total number of identified documents
is 897, with an average of 19.77 citations per document. This indicates that research in this
field is well established and that published works have a significant impact in the academic
community. Additionally, we observe an internationalization of collaborations, with 31.1%
of documents having international co-authors. This suggests that research in the field of
commodity markets is a global endeavor, with collaborations between researchers from
different countries and regions. Thus, according to the results from Table 1, the importance
and continued relevance of research in the field of commodity markets are underscored,
suggesting that this domain is well developed and diversified, offering ample opportunities
for exploring and understanding the dynamics and impact of these markets in the context
of the global economy.
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Table 2. The main key metrics used in bibliometric analysis.

Description Results
Time span 1974:2023
Sources 408
Annual growth rate (%) 10.46
Document average age 6.66
Average citations per doc 19.77
KeyWords Plus 2893
Author’s keywords 2257
Authors 1888
Single-authored docs 121
Co-authors per doc 2.8
International co-authorships (%) 31.10
Article 770
Conference paper 107
Review 14
Book chapter 12
Book 2
Data paper 1

The results presented in Figure 2 provide a perspective on the evolution of scien-
tific production in the analyzed field over several decades. In the early years, scientific
production appears to have been very low or even nonexistent, except for some minor
fluctuations. Starting in the 1980s and 1990s, we observe a gradual increase in the number
of articles published per year, with certain annual fluctuations. This growth intensifies
from the 2000s onwards, and from the 2010s onwards, we see a significant and consistent
increase in scientific production. The 2010s and beyond seem to be periods of rapid and
consistent growth, reflecting an increase in interest and research activity in the field. This
upward trend suggests a maturation of the field and an increase in research involvement,
with heightened interest from the scientific community and decision-makers. In particular,
the years 2018-2023 are remarkable for a spectacular increase in scientific production, with
a consistently growing number of articles per year. This may be attributed to heightened
interest from researchers, technological advancements, better funding, or other factors that
have encouraged research activity in the field. Overall, these data suggest a significant
evolution of the field during the analyzed period and a continuous and increased interest
in research in this domain.

Year

1974

1978

1980

982
1984
986
1988
1990
1992
99.
1996
1998
2000
2002
2004
2006
2008
010
2012
0
2016
2018
2020
2022

Figure 2. Annual scientific production analyzed in the period 1974-2023.
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Figure 3 presents the average citations per article each year. In the early years, such
as 1974 and 1985, the citation average is very low or even zero, which may indicate a low
level of recognition and impact of the research published during those periods. As we
progress over time, we observe significant increases in the citation average per year. For
instance, in the years 1988, 1989, and 1999, the citation average is relatively high, indicating
a heightened impact of the research published in those years. In recent years, such as
the period 2013-2018, though the number of citations per year is generally lower than in
previous years, it is still significant and indicates a continued interest and relevance of the
published research. This may be attributed to a greater dilution of interest and attention
given to each article in a broader publishing context. There is a significant variation in
the average citations per article over the years, with some abrupt fluctuations between
years. This fluctuation could be influenced by several factors, such as the topic and quality
of the articles, the subject’s importance at a certain time, or trends in the research field.
Overall, these results suggest that research published in different periods has had varying
impact, and the field may be subject to changes and fluctuations regarding its relevance
and recognition within the scientific community.

Year

1974

1984 1987 1989 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023

Figure 3. Average citations per year.

Figure 4 shows, for instance, that China is a significant source of research in the
field of commodity futures, with numerous external collaborations. It connects most
strongly with the keywords “commodity futures”, “commodity markets”, and “agricultural
commodities”, indicating a close link between China and this research subject, as well
as with other research topics such as “volatility”, “energy commodities”, “COVID-19”,
and “financialization”. China has extensive and diversified collaborations in the field of
commodity market research, with partnerships involving institutions like Hunan University,
Xiamen University, and Pusan National University. On the other hand, Indonesia shows a
smaller but still significant contribution to research in commodity markets. It also connects
strongly with “commodity markets”, as well as with “agricultural commodities”, “COVID-
19”7, “crude o0il”, and “volatility spillover”, reflecting the diversity of research interests

in Indonesia.



Commodities 2024, 3

134

AU_CO DE AU_UN

Figure 4. Three-field plot (left—countries, middle—keywords, right—affiliations).

3.1. Sources

This section focuses on the analysis of sources as an essential component of our
bibliometric analysis as it provides us with a comprehensive perspective on the academic
landscape regarding commodity markets and related topics. We examine the 10 most
relevant sources that have significantly contributed to the academic literature in the field
of commodity markets, including core sources by Bradford’s law and sources” production
over time. Bradford’s law states that for a given research field, there are a few highly
productive journals, a larger number of moderately productive ones, and an even larger
number with constantly decreasing productivity, classifying these three categories into
Zones 1,2, and 3 [24,25].

Figure 5 depicts the top 10 most relevant sources classified by the number of publica-
tions. We observe that the journal Energy Economics ranks first. This journal focuses on
topics related to energy economics, making it a relevant source in the context of our analysis
as energy plays a crucial role in commodity markets, particularly regarding the energy
resources used in production and consumption. Another significant journal is Resources
Policy, which examines policies and strategies related to the use and management of natural
resources, including commodities. Ranking third is the Journal of Futures Markets. This
journal deals with publications regarding the latest developments in the field of financial
market futures and derivatives. The Journal of Commodity Markets ranks fourth in the
conducted ranking, being a specialized journal in the field of commodity markets, directly
relevant to our research topic and providing a detailed perspective on the dynamics and
evolution of these markets.

Bradford’s law is a bibliometric principle that suggests that the number of journals
contributing to a specific field of research follows a certain pattern. According to this law, a
small number of journals (Zone 1) contribute to the majority of publications in a field, while
a larger number of journals contribute to a smaller proportion of publications. In Figure 5,
only the journals/sources falling within Zone 1 according to Bradford’s law are depicted.
Zone 2 is characterized by an average number of scientific documents published by an
average number of sources, while Zone 3 classifies a large number of journals that have
published a small number of scientific documents [24,26]. According to Figure 6, Energy
Economics ranks first with a frequency of 67 publications, followed closely by Resources
Policy with 61 publications. These two journals fall into Zone 1 according to Bradford’s law,
indicating that they are core sources contributing significantly to the literature in this field.
The Journal of Futures Markets, Journal of Commodity Markets, Finance Research Letters,
International Review of Financial Analysis, Economic Modelling, Applied Economics, and
Journal of Banking and Finance also fall into Zone 1, indicating their importance as core
sources in the field of commodity markets research.
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Figure 5. Top 10 relevant sources by number of scientific documents published.

60

Core
ces

Articles
wn

ENERGY

ENERGY ECONOMICS
RESOURCES POLICY

JOURNAL OF FUTURES MARKET
JOURNAL OF COMMODITY MARK
FINANCE RESEARCH LETTERS
INTERNATIONAL REVIEW OF F
ECONOMIC MODELLING
APPLIED ECONOMICS

PHYSICA A: STATISTICAL ME
JOURNAL OF BANKING AND FI
RESEARCH IN INTERNATIONAL
SUSTAINABILITY (SWITZERLA

Source log(Rank)
Figure 6. Core sources by Bradford’s law.

The findings highlighted by Bradford’s law are reinforced by the results depicted
in Figure 7, which presents sources’ production over time. Additionally, we observe in
Figure 7 that after the year 2010, the Energy Economics Journal significantly increased its
scientific publication production from 3 publications in 2010 to 67 in 2023.
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Figure 7. Top 6 sources’ production over time.

3.2. Authors

This section aims to analyze the authors, an essential aspect of our bibliometric study,
as authors represent a fundamental component of academic literature in the field of com-
modity markets and related subjects. We examine the most relevant authors and their
production evolution over time, aiming to identify significant contributions and relevant
trends in this domain. By analyzing authors and their production over time, we will gain a
deeper insight into individual contributions to the scientific literature in this field and how
they have evolved over the years.

The information from Figure 8 shows the total number of articles published by each
author identified in our bibliometric analysis. The authors Bouri E., Nguyen D K., and
Uddin G.S. are in the top three according to the graph.

7]

3 6 9
N. of Documents

Figure 8. Top 10 relevant authors by number of scientific documents published.
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KANG SH-
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20091

20111

Figure 9 illustrates the frequency of publications and the total number of citations per
year for each author in the bibliometric analysis. The most prolific authors are Bouri E.,
Nguyen D.K,, Ji Q., Kang S.H., and Vo X.V., with multiple publications and a significant
number of citations in the years under examination. There is a variety of patterns regarding
authors’ production over time. The dots represent a mix of the number of articles published
and the number of citations received. The larger they are, the more publications they signify,
and the more intense the blue, the more citations the corresponding author has received.
Some authors have published more works in specific years, generating a higher number
of citations, while others may have a more uniform distribution of publications over the
years. For example, author Vo X.V. published the highest number of articles in 2021 (4
articles) and received the most citations (totaling 45 citations) during that year. Analyzing
authors’ production over time provides us with a deeper understanding of their individual
contributions and their impact in the field of commodity markets and related subjects.
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Figure 9. Authors’ production over time by number of published documents and total citations
per year.

3.3. Affiliations

This subsection aims to present the top 10 affiliations (institutions or organizations)
within our bibliometric study. Authors’ affiliations with various institutions can provide
insight into the influence and expertise of these institutions in the field of commodity
markets and related subjects. Analyzing affiliations is crucial for understanding academic
networks and collaborations between institutions in this specific research domain. By
identifying and examining the most significant affiliations, we can gain a clearer picture of
the contributions of institutions and how they contribute to the advancement of knowledge
in this field. The most relevant affiliations are the institutions that have contributed the
highest number of articles in our bibliometric analysis. According to Figure 10, Chiang Mai
University tops the list, associated with six articles in the field of commodity markets and
related subjects. Following closely are Southwestern University of Finance and Economics
(14 articles) and Hunan University, Ipag Business School, Pusan National University,
University of Economics Ho Chi Minh City, each with 13 articles. These affiliations represent
important academic centers that have had a significant impact on the scientific production
related to the analyzed field.
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Figure 10. Top 10 relevant affiliations by number of scientific documents published.

3.4. Countries

This section focuses on analyzing countries within our bibliometric study, examining
aspects such as corresponding author’s countries, scientific production of each country, and
the countries with the most citations in the field of commodity markets and related subjects.
By studying the geographical distribution of scientific production and its impact, we aim
to gain a comprehensive understanding of each country’s contributions to the academic
literature in this field.

Figure 11 highlights the distribution of authors’ country correspondences in our study
based on the number of articles, single-country publications (SCPs), multiple-country
publications (MCPs), frequency, and MCP ratio. It is evident that China has the highest
presence in publications related to commodity markets, with a significant number of
articles and a relatively high frequency. Additionally, the percentage of publications in
multiple countries (134 publications) suggests extensive collaboration between Chinese
researchers and those from other countries in this field. The ratio of publications from
China relative to other countries is 0.243. India holds a significant position in the top
contributions, with a considerable number of articles published. However, the proportion
of collaborations with other countries (60 publications) seems to be lower compared to other
countries (0.118). Although the USA ranks lower in terms of the total number of articles
published in this field, they still make a significant contribution. The high percentage of
publications in multiple countries (0.316) suggests that American researchers are involved
in a wide range of international collaborations in this field. The United Kingdom has a
relatively small number of articles published compared to other countries, but the high
percentage of publications in multiple countries (0.583) indicates significant involvement
in international collaborations. In Table 2, one can observe the calculated values for the
top 10 countries from Figure 10 for single-country publications (SCPs), multiple-country
publications (MCPs), and the multiple-country publication ratio (MCP ratio).
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Figure 11. Corresponding author’s countries.

The multiple-country publication (MCP) ratio in Table 3 is calculated according to
Equation (1):
MCP

MCPratio = 5651 MCP

)

Table 3. Contributions of top 10 countries to commodity market research.

Country SCP MCP MCP Ratio
China 134 43 0.243
India 60 8 0.118
USA 39 18 0.316

United Kingdom 15 21 0.583
France 9 21 0.700
Germany 17 12 0.414
Australia 15 11 0.423
Italy 12 8 0.400
Turkey 15 4 0.211
South Korea 10 7 0.412

Figure 12 provides an overview of the scientific production across various regions,
presenting the frequency of publications from each country. The more intense the blue
color, the higher it indicates the number of articles published in that respective country. For
instance, China stands out as the most prolific contributor with 460 publications, followed
by the USA with 199 publications and India with 188 publications. Notably, the UK and
France also exhibit substantial scientific output, each contributing over 90 publications.
This distribution underscores the global engagement and diverse involvement of different
countries in commodity market research. Moreover, it reflects the widespread interest and
participation in this field across diverse regions worldwide.
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Figure 12. Countries’ scientific production.

Figure 13 presents the 10 most cited countries in the domain we analyzed. We observe
that China leads with 3442 citations, followed by France with 1623 citations and the USA
with 1572 citations. Turkey ranks fourth, with 1193 citations, while South Korea is fifth
with 675 citations. Australia is in sixth place with 615 citations, and India occupies seventh
place with 610 citations. Lebanon is eighth with 569 citations, and Germany (559 citations)
and the Czech Republic (500 citations) complete the top.
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Figure 13. Top 10 cited countries.

3.5. Document Analysis

This section focuses on analyzing documents, representing a crucial part of our bib-
liometric study. The aim is to investigate the most globally cited documents the context
of commodity markets and related subjects. By examining these documents, we will be
able to identify the works with the greatest impact in the field and better understand their
contribution to academic literature. Analyzing globally cited documents will provide us
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with a comprehensive perspective on the main research directions and their influence in
the field of commodity markets.

Table 4 presents the most globally cited documents, providing an in-depth understand-
ing of the literature relevant to my analysis. The qualitative analysis conducted in Table 4
for the 10 most cited scientific papers addresses various aspects of the relationship between
different commodity markets and their dynamics. By applying advanced statistical models
and methodologies, the authors uncover significant findings regarding price transmission,
volatility effects, and market movements. Among the prolific models applied in these stud-
ies, there is a notable emphasis on econometric models such as those specific to GARCH
methodology. These perspectives provide valuable insights for investors, decision-makers,
and researchers, offering new perspectives on portfolio diversification, risk management,
and understanding interconnectedness within commodity markets. These works provide a
comprehensive perspective on the dynamics and interactions among different asset classes,
thus providing a solid framework for understanding the complexity of commodity markets
in the context of our bibliometric study.

Table 4. Highly cited documents worldwide.

First Author; Year;
Journal; Reference

Total Citations (TC)

TC per Year Normalized TC Qualitative Analysis

Kang, S.H.; 2017; Energy
Economics; [27]

The authors analyze in their study the contagion
effects between six commodity futures markets using
the multivariate DECO-GARCH model and the
contagion index. The authors’ results underline new
perspectives on information transmission channels,
which could enhance investment decisions and inform
portfolio investors’ trading strategies.

377 47.13 12.70

Creti, A.; 2013; Energy
Economics; [28]

In this study, the authors examine the connections
between the price returns of 25 commodities and
stocks, with a specific focus on energy raw materials.
They utilize the dynamic conditional correlation
(DCC)-GARCH methodology and illustrate that the
correlations between commodity and stock markets
change over time and exhibit significant volatility,
particularly following the 2007-2008 financial crisis.

369 30.75 8.37

Nazlioglu, S.; 2013; Energy
Economics; [29]

This study examines the transmission of volatility
between oil prices and selected agricultural
commodities (corn, wheat, sugar, and soybeans). The
authors apply causality in variance tests and impulse
response functions. Their results highlight that the
dynamics of volatility transmission change
significantly following the food price crisis.

327 27.25 7.42

Vacha, L.; 2012; Energy
Economics; [30]

The authors explored the dynamics of energy market
co-movement using wavelet tools applied to
commodity market data. They proposed a new
method for estimating time-varying correlations,
connecting their approach to Engle’s dynamic
conditional correlation analysis. Their analysis focuses
on crude oil, gasoline, heating oil, and natural gas,
highlighting interesting dynamics of correlations in
the time-frequency domain.

319 24.54 4.68

Du, X,; 2011; Energy
Economics; [31]

This study examines the volatility of oil prices and its
connections to agricultural markets. Volatility models
are used to investigate factors influencing oil prices,
identifying speculation, scalping, and petroleum
inventory levels as important factors. Additionally,
volatility transmission between oil and grain markets
is observed, a phenomenon explained by increased
interdependence induced by ethanol production

316 22.57 6.57

Miffre, J.; 2007; Journal of
Banking & Finance; [32]

The authors investigate in their study whether there
are short-term continuation and long-term reversal
trends in commodity futures prices. Their results
show that contrarian strategies are not effective, but
they identify 13 profitable momentum strategies, with
an average annual return of 9.38%. The analysis
reveals that momentum strategies involve buying
backward-dated contracts and selling contangoed
contracts. Additionally, there is a low correlation
between momentum returns and returns of traditional
asset classes, suggesting that commodity-based
relative strength portfolios are suitable for portfolio
diversification.

263 14.61 5.44
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Table 4. Cont.

First Author; Year;
Journal; Reference

Total Citations (TC) TC per Year Normalized TC Qualitative Analysis

Nazlioglu, S; 2012; Energy
Economics; [33]

In this study, the dynamic relationship between
world oil prices and twenty-four world
agricultural commodity prices is analyzed,
accounting for changes in the relative strength of
the US dollar in a panel setting. The authors
employ panel cointegration and Granger causality
methods for a panel of twenty-four agricultural
products based on monthly prices. Their results
underscore the significant impact of changes in
world oil prices on agricultural commodity prices.

255 19.62 3.74

Bouri, E.; 2017; Applied
Economics; [34]

In this study, the authors investigate the
connection between Bitcoin and commodity
markets, with a specific focus on Bitcoin’s role as a
hedge, diversifier, or safe haven against daily price
fluctuations in commodities, particularly energy
243 30.38 8.19 commodities. The findings suggest that Bitcoin
functions effectively as a hedge and safe haven
against commodity price changes, especially in
energy markets, albeit only during specific periods,
such as the pre-crash period in December 2013.

Ji, Q.; 2012; Applied Energy;
[35]

This study examines the impact of price volatility
in the crude oil market on other non-energy
commodities, with a focus on the pre- and
post-2008 crisis period. The authors construct a
bivariate EGARCH model with time-varying
correlation. The results indicate that the crude oil
market has significant volatility spillover effects on
other commodities, reinforcing its central position
within commodity markets. Additionally, the
overall level of correlation strengthened after the
crisis, while the influence of the US dollar index on
these markets decreased.

230 17.69 3.38

Nazlioglu, S.; 2011; Energy
Policy; [36]

This study examines the relationship between oil
prices and agricultural commodity prices, focusing
on identifying the transmission of prices from oil
to agricultural commodities. Using weekly data
from 1994 to 2010, both linear and nonlinear causal
relationships between these prices are investigated.
The results indicate the presence of nonlinear
feedback between oil and agricultural prices, with
oil persistently influencing the prices of corn and
soybeans. These findings have implications for
policymakers, farmers, and investors, suggesting
directions for future research as well.

206 14.71 4.28

3.6. Mixed-Methods Analysis

Figure 14 provides a visual representation of the most frequent KeyWords Plus. The
WordCloud generated based on KeyWords Plus from our research highlights several key

v

aspects related to the analyzed topic. Terms such as “commodity market”, “agriculture”,
“crude o0il”, “energy market”, “commodity futures”, and “commodity price” indicate a sig-
nificant focus on analyzing commodity markets, particularly in relation to the agricultural
and energy sectors. This suggests that the research focuses on understanding the dynamics
of prices and associated risks in these markets, including contagion effects and volatility.
Additionally, terms such as “financial markets”, “risk assessment”, “forecasting”, “invest-
ment”, and “financial crisis” indicate a concern for the economic and financial context in
which these analyses take place, including risk management and evaluating the future
outlook of commodity markets. Entries such as “COVID-19” also show an awareness of
the impact of contemporary events on these markets. Overall, the WordCloud emphasizes
the diversity and complexity of the analyzed topics in the research, addressing essential

aspects of commodity markets and their economic and financial environment.
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The WordCloud based on authors” keywords from Figure 15 provides an in-depth
insight into the topics of interest in the field of commodity research. Terms such as “com-
modity markets”, “agricultural commodities”, “volatility”, “crude oil”, “energy”, “COVID-

19”7, “financialization”, and “speculation” are among the most frequently encountered.
These keywords suggest a concern for analyzing commodity markets, including price
dynamics, volatility, contagion effects, and other aspects relevant to understanding and
managing these markets. Additionally, Concepts such as “portfolio management”, “causal-
ity”, “forecasting”, and “financial crisis” are highlighted, indicating a comprehensive and
interdisciplinary approach in the research. These authors’ keywords indicate a focus on
financial instruments and the structure and behavior of commodity markets in general.
Additionally, the key term “agricultural commodities” underscores the emphasis on the
agricultural segment of commodity markets, with concerns related to production, trade,
and prices. Furthermore, researchers show interest in analyzing price fluctuations and
associated risks in commodity markets, as well as in aspects related to the financialization of
commodity markets and speculative behavior. The appearance of the keyword “COVID-19”
reflects awareness of the pandemic’s impact on commodity markets and its potential effects
on scientific research in the field of commodities.
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The WordCloud based on the bigrams from Figure 16 reveals some of the most frequent
word associations used in the research. These bigrams include terms such as “commodity
futures”, “commodity markets”, “agricultural commodities”, “crude oil”, “commodities
markets”, “energy commodities”, and “agricultural commodities”. Additionally, high-
lighted are associations between “COVID-19” and “pandemic”, reflecting interest in the
pandemic’s impact on commodity markets and related research. Furthermore, the bigrams
indicate a concern for aspects related to price volatility, risk management, market efficiency,
and price discovery. These word associations reflect the diversity and complexity of the
topics addressed in the research within the field of commodity markets. Additionally, terms
such as “copula approach”, “volatility spillovers”, “empirical analysis”, and “systemic risk”
reflect specific concerns and methodological approaches used in research on commodity
markets. The copula approach [37] refers to a statistical method used to model dependence
between random variables. In our context, this approach can be employed to investigate
the complex relationships and interdependencies between commodity prices and other
influencing factors. Empirical analysis indicates the use of observed or empirical data to
test hypotheses and models proposed in the research. This empirical analysis [38] can aid in
understanding the actual behavior of commodity markets and evaluating the effectiveness
of various strategies and policies.
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Figure 16. WordCloud (bigrams titles).

In order to analyze the relationships between terms or concepts in a set of textual data,
the co-occurrence network in Figure 17 was created. Our network indicates two distinct
clusters, each having its own dominant theme. Cluster 1 appears to be associated with
speciﬁc aspects of agricultural commodity markets and economic models. Terms such as

“agriculture”, ”agrlcultural commodities”, “commodity price”, “agricultural market”, and

“commodity prices” are most influential in this cluster. This suggests that this part of the
network is oriented towards the analysis and discussion of issues related to the agricultural
sector and commodity price dynamics. On the other hand, Cluster 2 seems to focus on more
general aspects of financial and economic markets. Terms such as “commerce”, “financial
markets”, “commodity market”, “investments”, and “commodities market” dominate here.
This cluster suggests that this part of the network is oriented towards discussions about
global financial markets, including commodity trading, investments, and associated risks.
In both clusters, there are also terms that transcend the specific boundaries of domains, such
as “COVID-19” and “financial crisis”, indicating an awareness of the impact of external
events on markets and research in the commodities and finance domains.
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Figure 17. Co-occurrence networks.

The thematic map in Figure 18 provides a visual representation of the relationships
between various concepts or key terms within a research domain. This helps in under-
standing how the concepts are interconnected and how they fit into broader or more
specialized themes. It can be observed that 14 clusters have been formed placed in four
quadrants: emerging or declining themes, niche themes, motor themes, and basic themes.
The niche themes quadrant is characterized by high density, indicating intense develop-
ment of themes, and low centrality, suggesting that these themes are not central to the
analysis. Four clusters have formed in this quadrant. The cluster associated with “finance”
indicates interest in financial aspects in analyzing commodity markets. The cluster re-
lated to technologies such as “deep learning” and “neural networks” suggests the use of
these technologies in analyzing and modeling commodity markets. The cluster concerning
“futures price” and “spot price” indicates concern for the evolution of prices over time
and for the differences between futures and spot prices. The cluster addressing “climate

a7

change”, “globalization”, and “commodity trading” indicates interest in socioeconomic
and geopolitical factors that can influence commodity markets.
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Figure 18. Thematic map.

Clusters in the emerging or declining themes quadrant are characterized by lower
development of these themes in scientific publications and do not suggest high relevance.
Three clusters in this quadrant are justified by their niche focus on a single market, namely,
“Chinese commodity market” and “Chinese commodity futures”.
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In the basic themes quadrant, four clusters can be identified. This quadrant has low
density but high centrality, suggesting that the themes are important but not central to the
study. The cluster focusing on “agricultural commodity prices”, “oil prices”, and “exchange
rates” reflects the importance of these fundamental topics in analyzing commodity markets.
The cluster related to “machine learning” and “energy commodities” indicates interest in
using advanced technologies in analyzing energy commodities. The cluster discussing
“commodity markets”, “agricultural commodities”, and “India” suggests interest in trade
relations and India’s influence on commodity markets. The cluster focusing on “commodity
markets”, “agricultural commodities”, and “volatility” reflects concern for price dynamics
and associated risks in these markets.

The motor themes quadrant indicates that the themes here are important and of

v ”

interest to researchers. The cluster addressing “natural gas”, “oil”, and “precious metals
indicates the importance of these commodities in the economy and investments. The cluster
related to “commodity futures market”, time-varying variance analysis (“tvp-var”), and
the “COVID-19 pandemic “suggests interest in the evolution of futures markets and the
impact of current events on them. The cluster discussing the “future of commodities”,
“momentum”, and “uncertainty in economic policies” indicates interest in future prospects
for markets, growth trends, and risks associated with global economic policies.

In Figure 19, factorial analysis of KeyWords Plus was conducted. Factorial analysis
is a technique used to understand the hidden structure of relationships among different
observed variables [39]. In this case, we have two main dimensions (Dim. 1 and Dim. 2) that
were identified through the factorial analysis of the data. Dimension 1 (Dim. 1) indicates
the degree of association between variables that lie in the same direction in the factorial
space. Variables with high factorial loadings on this dimension are considered to have a
strong association or to be correlated with each other. This dimension is relevant, as it can
identify patterns or underlying structures in our data. Dimension 2 (Dim. 2) represents the
additional variability of the data that is not explained by the primary dimension (Dim. 1).
Variables with high factorial loadings on this dimension can be considered to have a
different or distinct behavior compared to those on Dim. 1. Together, these two dimensions
allow for a more comprehensive understanding of the structure and relationships within
the analyzed dataset, contributing to the identification of important patterns and trends. It
is observed that the variables are grouped into five main clusters. A first analyzed cluster
(purple) is the one with high factorial loadings on Dimension 1 and Dimension 2, indicating
a strong association between the variables in this group and significant variability in both
directions of the factorial space. Concepts in this cluster, such as “finance”, “investments”,
“COVID-19”, and “gold”, are considered to be strongly correlated and may exhibit distinct
patterns or behaviors. Another cluster (blue) with high factorial loadings on Dimension 1
but lower loadings on Dimension 2 suggests a strong association between variables in a
single direction of the factorial space. This indicates that variables in this cluster, such as
“commodity market”, “price dynamics”, and “commodity price”, are closely correlated,
but exhibit less variability compared to those in the previously described cluster (purple).
The factorial loadings of variables in the third cluster (green) are low on both dimensions,
suggesting a weaker association between variables and lower variability in the data. This
cluster includes variables such as “agriculture”, “forecasting”, and “agricultural robots”.
Variables in the fourth cluster (red) have high factorial loadings on Dimension 1 but lower
loadings on Dimension 2, indicating a strong association in one direction of the factorial
space and less variability in the other direction. Included in this cluster are variables
such as “crude oil”, “energy market”, and “investment”. The fifth cluster (orange) has
high factorial loadings on Dimension 2 but lower loadings on Dimension 1, indicating a
stronger association in another direction of the factorial space. Variables in this cluster,
such as “glycine max” and “zea mays”, exhibit a different or distinct behavior from the
other clusters.
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4. Discussion

Following the comprehensive bibliometric analysis presented in this study, a profound
understanding of the scientific landscape related to commodity markets and related topics
emerges. The results obtained from the various analyses conducted, such as source analysis,
author analysis, research analysis, keyword analysis, as well as mixed analysis including
the creation of co-occurrence networks, thematic maps, factorial analysis, collaboration
networks, and country collaboration world maps, provide a detailed picture of the evolution
and interactions in the literature. We observe that over the analyzed period, between 1974
and 2023, interest in research in the field of commodities has been constant and increasing,
with an average annual growth rate of 10.46%. This indicates a significant expansion of
research in the field of commodities over the years, reflecting growing interest in the subject
of commodity markets. International collaboration is evident, with 31.10% of documents
having international co-authors, highlighting the global nature of research in this field.

Our study was based on testing four research questions. Regarding RQ1, our analysis
revealed that factors such as technological innovation, climate change, and geopolitical
instability have had a significant impact on the commodity market in recent years, directly
influencing price dynamics and risk management strategies. We observed that technological
advancements, such as blockchain technologies and artificial intelligence, have introduced
new ways of trading and managing risks in commodity markets. Our analysis indicated a
growing interest in advanced technologies in commodity market analysis, with a particular
emphasis on their use in anticipating and managing associated risks. Our data highlighted
that climate change has had a significant impact on the agricultural commodity market,
leading to significant fluctuations in production and prices. There is a growing concern in
research about how climate change affects the supply and demand of commodities, and
these variables are integrated into risk management strategies.

From the perspective of RQ2, the results show that there is a significant increase in
scientific production in the field of commodity markets in the years following the COVID-
19 pandemic. This suggests that the pandemic has had a significant impact on the interest
and attention given to this field. Therefore, it is likely that the COVID-19 pandemic has
influenced various sectors of the commodity market, and detailed results of future analyses
could provide more precise information on how these sectors have reacted to the challenges
posed by the pandemic.

Furthermore, regarding RQ3, our analysis indicates that there is a variety of concepts
and terms related to cointegration, as well as speculation effects, in the specialized literature.
This suggests that these phenomena have been topics of interest and research in the field of
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commodity markets. Therefore, it is likely that they have played a significant role in the
behavior and evolution of the commodity market in recent years.

RQ4 was formulated to analyze effective strategies and policies for managing risks in
the face of market volatility in the current era.

Our study highlights several phenomena related to the commodity market. For exam-
ple, there is a significant focus in the research on the analysis of agricultural commodities
and the financial market, as evidenced by the co-occurrence network analysis, which
emphasizes these topics where two clusters have formed along these two directions. Fur-
thermore, our results make significant contributions in highlighting emerging technologies
used in commodity market analysis. We observed that artificial intelligence and machine
learning techniques represent niche topics, alongside traditional approaches that utilize
econometric techniques. Practically, this result suggests that researchers and practitioners
are trying to explore new methods and technologies to improve the understanding and
analysis of the dynamics of the commodity market.

Also, our results show that there is significant interest in risk management in the
specialized literature related to commodity markets. Additionally, topics related to volatility
and the economic impact of commodity markets are highlighted. Therefore, it is likely
that there are various strategies and policies that have been discussed and proposed
for managing risk in the face of market volatility. A detailed study of these strategies
and policies could provide important guidance for adopting effective approaches to risk
management in the current era.

5. Conclusions

Our bibliometric study provides a comprehensive perspective on the dynamics and
trends in the field of commodity markets and can serve as a basis for guiding future
research and the development of policies and strategies in this domain. Summarizing the
obtained results, we observed a significant diversity of sources used in commodity market
research, indicating a multi-perspective approach to the subject. Additionally, journals such
as Energy Economics, Resources Policy, and the Journal of Futures Markets are identified
as the most relevant sources in the field under study, suggesting that these publications
have played a central role in the development of specialized literature. Furthermore, the
application of Bradford’s law highlights the importance of a limited number of journals in
making a major contribution to specialized literature in commodity markets. Regarding
the analysis of main authors and collaborations among them, our results underline the
interdisciplinary nature of research in commodity markets. Institutions such as Chiang
Mai University, Southwestern University of Finance and Economics, and Hunan University
stand out as among the most relevant in the field studied, as well as being the most prolific
in scientific production related to commodity markets, suggesting a significant contribution
to scientific production in this domain. The affiliation of higher-education institutions and
organizations from different regions highlights the global nature of research in commodity
markets and the expansion of international collaborations. Identifying key terms and
dominant concepts in specialized literature emphasizes the major concerns and trends in
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commodity markets. We observed that keywords such as “volatility spillover”, “energy
commodity”, “speculation”, and “co-integration” are recurrent, reflecting key foci of interest
and research in this field. The use of various analytical techniques, such as creating
co-occurrence networks, factorial analysis, and thematic maps, has provided a deeper
understanding of relationships and structures in the specialized literature. Identifying
thematic clusters and connections between concepts has revealed emerging directions
and research interests in commodity markets. Our study may have potential limitations.
For example, restricting the analysis to certain databases or sources of information could
influence the representativeness of the results. Another limitation could be the analysis
being conducted solely on articles and scientific publications from the Scopus database.
Other materials such as books may be equally important, but they are not included in
Scopus. Future research directions include expanding the analysis to explore newer or more
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specific directions in commodity markets, such as the impact of emerging technologies or
economic policies.
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