AGRO PRODUCTIVIDAD

( Q) | Colegio de
S Postgraduados

Citation: Torres-Tadeo, C. M., Platas-
Rosado, D. E., Tadeo-Castillo, C. L.,
Gutiérrez-Salas, Y. V., Pérez-Vazquez,
A. (2025). Bibliometric analysis of
scientific research: bioeconomy and
climate change. Agro Productividad.
https://doi.org/10.32854/zyqa0On79

Academic Editor: Jorge Cadena
Iniguez

Associate Editor: Dra. Lucero del
Mar Ruiz Posadas

Guest Editor: Daniel Alejandro
Cadena Zamudio

Received: March 31, 2025.
Accepted: June 19, 2025.
Published on-line: September 9,
2025.

Agro Productividad, 78(7). July. 2025.
pp: 245-255.

This work is licensed under a
Creative Commons Attribution-Non-

Commercial 4.0 International license.

Bibliometric analysis of scientific research:
bioeconomy and climate change

Torres-Tadeo, César M.I; Platas-Rosado, Diego E.l; Tadeo-Castillo, Clotilde 1.2;

.’ . Ie r *
Gutiérrez-Salas, Yesenia V. 1; Pérez-Vazquez, Arturo!

! Colegio de Postgraduados. Tepetates, Manlio Fabio Altamirano, Veracruz, México. C. P. 91700.
2 Universidad Veracruzana. Costa verde, Boca del Rio, Veracruz, México. C. P. 94294.
* Correspondence: parturo@colpos.mx

ABSTRACT

Objective: To offer a comprehensive bibliometric study of how bioeconomy research has been developed
concerning climate change, finding the most researched issues, as well as the least researched issues and trends
in scientific publications during the last ten years.

Design/methodology/approach: To conduct this study, the academic database Scopus was used. The
selection criteria were the keywords “bioeconomy” and “climate change”. The selected study period was
ten years (2014-2024), considering all types of documents such as articles from scientific journals, reviews,
book chapters, conferences, among others. The obtained data was processed in VOSviewer software tool to
construct bibliometric network map.

Results: The bibliometric data analyzed was a total of 791 scientific publications related to bioeconomy
and climate change in the last ten years. Production has shown a significant increase, with notable
trends since 2016-2023, being the year with major publications (165), reflecting a growing interest in
the interaction of both fields. Subjects with major scientific production are environmental sciences,
agriculture, biological sciences and energy, while the subjects with lesser scientific production are
veterinary, psychology and nursing.

Limitations on study/implications: The scope’s study exclude another scientific database.
Findings/conclusions: Some of the identified emerging trends are: interdisciplinarity, reflecting an increase
in research combining environmental, economic and social sciences to address complex problems related to
bioeconomy and climate change. And the focus on public policies, which presents a recent interest in how
policies can integrate the bioeconomy to face climate challenges.

Keywords: co-occurences, VOSviewer, circular economy.

INTRODUCTION

According to Lewandowski (2017), the bioeconomy concept evolution began in the
1960s decade on the proposal of Zeman, who utilized the concept to name an economic
order that recognizes the biological bases of almost all economic activities, and then, It
was defined for the first time by Juan Enriquez Cabot (1998) stating that, the application
of discoveries in genomics will conduce to a restructuration in the roll of enterprises
and industries, and it will change the world economy. Described the creation of a new
economic sector: Biological Science. He didn’t use the bioeconomy concept, but this may
be the first debate that would lead later to recent concepts. In the document, aspirational
principles and criteria for a sustainable bioeconomy are stated. According to FAO (2021),
bioeconomy is defined as the production, use, conservation and regeneration of biological
resources, including related knowledge, science, technology and innovation, to provide
sustainable solutions within and across all economic sectors and enable a transformation

towards a sustainable economy.
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MATERIALS AND METHODS

Scopus was used as the main source for bibliographic data collection. The search was
made using the combination of terms such as “bioeconomy and climate change”, selecting
publications from the period 2014 to 2024. The analysis was conducted using basic
statistical tools in Microsoft Excel, together with the advanced capabilities of VOSviewer
for graphical visualization. VOSviewer is a tool developed by the Center for Science and
Technology Studies (CW'I'S). It was used to generate bibliometric maps and visualize the
relationships between the analyzed documents. A bibliometric network map was generated
from conceptual bibliographic data showing the relationships between different documents
and the co-occurrence of keywords within the field of study. This map allows us to identify
thematic groups and emerging trends in research on bioeconomy and climate change. This
methodological approach not only helps to understand the current state of knowledge in
this field but also guides future research by identifying gaps in the existing literature.

RESULTS AND DISCUSSION

Figure 1 shows the increase in scientific publications related to the keywords: bioeconomy
and climate change. In 2015 only seven documents were identified where the relationship
exists in the concepts. From 2020 onwards, more considerable production was achieved
with 74 articles, finding 165 in 2023. In the second half of the year 2024, 137 documents
were found. According to Pyka ez al. (2021) bioeconomy modeling must consider variables
such as climate change, biodiversity, circular biomass use, consumer behavior related to
biomass and bioproduct use, and innovation and technological change. Wohlfahrt et al.
(2019) propose an integrated assessment to tackle specific bioeconomy sustainability issues,
among them, climate change.

Figure 2 shows the top ten authors in the topic. Blumberga, D., is the one with the most
scientific publications, nine during the analysis period.

Figure 3 represents the group of the ten most publications by affiliation has 213
publications in the analyzed period (2014-2024). The main three affiliations show their
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Figure 1. Temporal evolution of scientific production of bioeconomy and climate change.
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Figure 2. Publications by author on bioeconomy and climate change.
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Figure 3. Publications by affiliation of bioeconomy and climate change.
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Figure 4. Publications by country on bioeconomy and climate change.
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leadership in the scientific production of the studied knowledge field, with 39% of the
publications in the mentioned group. Resulting: Sveriges Iantbruksuniversitet (33), Natural
Resources Institute Finland Luck (27) and Wageningen University & Research (24).

Analysis criteria taken of sample universe selected was a minimum of five documents
with a minimum of five countries. The countries where belong authors most citated are
Germany 109 documents and 2356 cites, Finland 79 documents and 1989 cites, India 74
documents and 2353 cites, United States 72 documents and 1459 cites, Italy 65 documents
and 1759 cites (Figure 5).

It is appreciated that most of the documental production on the field corresponds to
articles (416, 52.6%), reviews (175, 21.1%) and book chapters (113, 14.3%). The percentage
of each type of document is presented in Figure 6.
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Figure 5. Citation level network map of the countries that produce scientific documents on bioeconomy and
climate change.
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Figure 6. Percentage of publications by type of document.
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In Figure 7. The citation level-network map of the documents on bioeconomy and
climate change, the group of documents that cite each other, and the leader per group can
be clearly observed. The most citated documents are written by Parisi 2015, Stegmann
2020, Antar 2021, Koul 2022, and Venkatamohan 2016.

Table 1 shows the title, author, source, year, and number of cited, of the two most cited
documents in the research.

Analysis criteria taken of sample universe selected was minimum one document per
author and three cites per author. Only 34 authors are connected.

The five most cited authors are: Parisi Claudia, with 4 documents and 568 cites; Amulya
4 documents and 552 cites; Junginger and Martin 4 documents and 526 cites; Viagani and
Mauro 2 documents and 505 cites; Lendo and Marc 3 documents and 494 cites (Figure 8).

Figure 9 indicates the number of scientific publications by subject area, where it can
be seen a dominant number of documents related to bioeconomy and climate change
on environmental science (415), agriculture and biological science (242), energy (230),
engineering (158), and social sciences (142). The percentage of publications by subject area
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Figure 7. Citation level network map of the documents on bioeconomy and climate change.

Table 1. The most cited documents.

Author Title Source Year | Citations
Claudia Parisi, Agricultural
Mauro Vigani, Nanotechnologies: What are Nanotoday 2015 490
Emilio Rodriguez-Cerezo the current possibilities?

The circular bioeconomy:
Its elements and role in Resources, Conservation
European bioeconomy & Recycling

clusters

Paul Stegmann,

Marc Londo, Martin
Junginger

2020 428
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Figure 8. Citation level per authors network map of the documents on bioeconomy and climate change.
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Figure 9. Percentage of publications by subject area.

The map in Figure 10 shows the density of the co-occurrence, in all keywords from 415
documents classified by Scopus in environment category to know, which are the most and
lesser researched issues. According to the Vosviewer statistics, the most repeated keywords

are: biomass with 111 co-occurrences, sustainable development 100, sustainability 77,
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Figure 10. Keyword co-occurrence density map in the area of Environmental Sciences.

forestry 62, Circular economy 54, life cycle 53, and bioenergy 52. The keywords with
less co-occurrences, having just only one are bio-sourced, Bacillus thuringiensis, Aspergillus,
amylasa, biomass valorization.

The map in Figure 11 shows the density of the co-occurrences, in all keywords from 242
documents classified by Scopus in agricultural and biological sciences category, in order to

Figure 11. Keyword co-occurrence density map in the area of Agricultural and Biological Sciences.
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know, which are the most and lesser researched topics. According to Vosviewer statistics,
the most repeated keywords are: Forestry 58, biomass 44, sustainable development 39,
sustainability 36 and biodiversity 44. The keywords with less co-occurrences, having only
one are adaptative management, biofuel production, crop production, crop productivity,
crop residues, and environmental sustainability.

The most researched areas, include: Environmental science. Sharma and Malaviya
(2023), indicates that circular economy has been used as efficient approach in order
to propose environmental ecosystem services for socio-ecological development and
transformation oriented sustainability. In agriculture sector is found data about sustainable
linked on circular economy, mainly in the strategies that integrate the bioeconomy to
minimize waste and maximize the use of biological resources. According to Bhabesh Gogoi
et al. (2020) Two important element of bioeconomy are efficiency and effectiveness use of
all kinds of biological resources from land and water, that are renewable in a sustainable
management. Ahmed e a/l. (2023) indicates how mass generated from food waste can be
used to produce valuable bioproducts through bioconversion techniques such as: anaerobic
fermentation, oleaginous metabolism and solventogenesis. Sanz-Herndndez et al. (2019)
present a systematic academic review of social contributions to the bioeconomy field.

In Figure 12, it can be seen that the largest node, which specifies the greatest use in the
data set, matches climate change. Also, it can be shown that the bioeconomy co-occurrence
with other clusters, represented by other colors such as environmental sciences (blue),
energy (purple), economy (yellow), and agricultural and biological sciences (green).
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Figure 12. Bibliometric map created based on author keywords co-occurrence bioeconomy and climate change.
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In Figure 13 we can see that bioeconomy and climate change indeed belong to the same
cluster represented by the red color. Visualizing clearly in a graphic way how these terms
are related to each other, it can also be seen that these two terms show co-occurrence more
frequently with the following keywords: sustainable development, biomass, sustainability,
forestry, biodiversity, climate change mitigation, greenhouse gases and economy. And the
words showing less co-occurrence are methodology, conceptual framework, public policy,
use, wood product, ecosystem service, runoff and bibliometrics.

Biancolillo et al. (2020) indicates that bioeconomy is considered frequently a key
component for global challenges like climate change and ecosystem degradation. Perisic,
et al. (2022) state that bioeconomy seeks to reduce the dependence on fossil fuels, prevent
or reduce climate change. The bibliometric analysis of Ordofiez Olivo & Lakner (2023) is
focused on the scientific production of different sectors of bioeconomy in countries of Latin
America and the Caribbean. Liobikiené & Miceikiené (2023) Compares the European
Green Deal strategies objectives with the pertinence of the development of the bioeconomy.
According to Toplicean & Datcu (2024), their review examines the most important elements
of circular bioeconomy related to the agricultural sector. This bibliometric analysis shows
that the concept of bioeconomy in scientific literature is recent in the various investigations
related to the topic. Focusing on countries that develop and implement bioeconomy
strategies at policies level, the information makes us reflect on the potential of leveraging
the bioeconomy in agroecosystems, to reduce their vulnerability to climate change.
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Figure 13. Bibliometric map focused on co-occurrence in the red bioeconomy node.
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Bioeconomical agroecosystems are those that have gone through a process of knowledge
transformation in their controllers over time, into nonlinear innovation guidelines between
innovation agents and producers. Research on knowledge value networks is proposed to
understand the causes of functionality, as well as the motivations for adopting innovations
in agroecosystems, adopting diversification strategies, and creating new products and

services to address the effects of climate change on rural families.

CONCLUSION

The issues bioeconomy and climate change needed depth analysis and to identify the
challenges and opportunities that both fields of knowledge faces in social and economic
terms, such as in environmental policies (analysis of policies that promote the bioeconomy
as a tool to combat climate change). In contrast, the topics that have received less attention
are socioeconomic impacts of the bioeconomy (studies on how bioeconomy practices
impact local communities), biodiversity and bioeconomy (relationship between biodiversity
conservation and bioeconomic practices), emerging technologies (technological innovations
in bioeconomy that could influence climate change mitigation). Some of the emerging
trends found are: interdisciplinarity reflected in an increase in research that combines
environmental, economic, and social sciences to address complex problems related to
bioeconomy and climate change. And the focus on public policy, which presents a recent
interest in how policies can integrate the bioeconomy to address climate challenges.
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