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Abstract

Forest management and planning are often challenging, specifically
because of the irregular income flow available to landowners. In
timber production, for example, producers must wait several years
before receiving returns on their investments in forested land. As a
result, such economic uncertainty can make forest activities less
attractive to investors and discourage effective management
strategies. The forest by-products appear as an opportunity to
increase the profitability of the forest lands and motivate the
landowners for more effective planning. This is crucial, namely in
countries where, for example, forest fires are real problems for
economic activity, populations and the environment. In this context,
this study, developed within the scope of the COST Action EU-
PoTaRCh, intends to bring more insights and suggestions for the
scientific research about resin. To give suggestions, a search was
performed in the Scopus database (article title, abstracts and
keywords), on 02 November 2024, for the following topics: “natural
resin” or “plant resin”. In the search, 4127 documents were obtained
and assessed through bibliometric analysis. The results obtained
show that scientific research has focused mainly on biological and
chemical aspects, while social, economic, cultural, and policy
dimensions remain unexplored. The study suggests promoting
transdisciplinary and international collaboration, principally in
countries with limited research on resin, to support more
comprehensive and inclusive policies and strategies on forest by-
product.
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(117899) Amendments from Version 1

Changes in this new revised version are in response to the
constructive feedback of the reviewer. Most changes were

made as clarifications of the descriptions of the estimation
methods and the mathematical assumptions in the introduction
and section 2 of the manuscript. We clarified the definition of
confounders, the need for our parametric model assumptions

as well as the DiD assumptions. This also included added further
citations for the reader. Additionally, we corrected equation (6)
and included the missing outer expectation. More substantial
changes were made to section 2.5 and section 3 and section

5 in which we introduce, exemplify and apply the dissimilarity
statistic to detect dissimilarities between estimates from different
methods. We have made great effort to acknowledge the

helpful comments from the reviewers and improve upon our
interpretation of this test statistic. We therefore added some in
depth explanation on how to interpret this test statistic in section
2.5 and clarified the interpretation of the test results in section

3 and 5. In order to emphasize that the propose test statistic
aims to test dissimilarities rather than similarities, we have also
changed the name if the test statistic.

A list of abbreviations was added, and terms were opened
(E-TEAM, ISES, INTEGRANO, ECETOC-TRA). Text was clarified
without changing the context. The quantitative exposure model
paragraph was moved. Fransman et al. (2022) were referenced
only in the Underlying Data section 1, which was also added to
the main text. For mechanistic models, accuracy and uncertainty
were added as references Fryer et al. (2006) and a reference for
ISES Europe strategy Sluther et al. (2022).

Any further responses from the reviewers can be found at
the end of the article

Introduction

Resin is a plant secretion of unquestionable importance for
sustainable development, considering its chemical, biologi-
cal, environmental, socioeconomic, and cultural dimensions.
Resin has a significant economic aspect' and, from this perspec-
tive, can contribute significantly to landowners’ income® Resin
is also important for bee ecology?®, mutualism between bees and
plants®, rural development® and defence against insects®. On
the other hand, the size of the resin ducts is fundamental to
resin production’. These insights highlight the importance of
resin-related topics for the scientific community, policymakers
and landowners. The key question is what has already done
and what can be improved in the future. The idea is to assess
the information available in the scientific literature, namely
through bibliometric analysis, and from there present sugges-
tion that can be considered by stakeholders and, specifically,
by the EU-PoTaRCh COST Action.

The literature survey shows that, despite some efforts to apply
bibliometric analysis in the fields associated with natural/plant
resin®’, there is still space to explore even more of the several
dimensions related to this, often called, forest by-product
(in a more reductive approach). Natural resin and gums are
relevant complements of timber production in forest areas'.

Bibliometric assessment is an approach that may produce rel-
evant insights as support for the researchers, policymakers and
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other stakeholders in the diverse science fields, including in
the forest domains, allowing gaps and trends identification in
the literature''. This is particularly important when, in some
topics, we need to deal with a great number of documents to
survey and understand what was already done and what we
still need to do'%.

The literature also reveal also that some fields have been poorly
addressed in the topics considered in this research, namely
those associated with the following areas': social sciences;
economics econometrics and finance; business, management
and accounting; and decision sciences.

On the other hand, the areas related to “agricultural and biological
sciences” have received relevant attention from researchers.
Some of these studies give relevance to the resin synthesis by
the trees'* and others on the resin produced by bees (propolis)"™.
The propolis is a resinous combination'® that is obtained
from plant resin'’ and used by the honeybees for their needs
in beehives'®. This bee glue has several benefits for human
health and has been used as an antioxidant or anti-inflammatory
product, for example'. In some cases, propolis has been con-
sidered as a substitute for antibiotics®, including in the poultry
industry?’. Nonetheless, pests and pathogens, for example,
create difficulties for the honeybee’s activities, where the role
of the propolis still needs deeper analysis®>*?.

Other research associated with natural/plant resin focuses on:
extraction techniques, related economic dimensions and envi-
ronmental impacts®'; tree response to wounding and fungi
infections®; Dragon’s Blood reddish resin oil®®; resin tapping?’;
and the benefits of Chios mastic gum for human health?. In addi-
tion to areas related to “agricultural and biological sciences”,
topics associated with “medicine”, ‘“biochemistry, genetics
and molecular biology”, “chemistry”, and ‘“pharmacology,
toxicology and pharmaceutics” have also received special
attention from the scientific community.

Considering these perspectives, the aim of this study is to bring
more insights into the diverse dimensions (chemical, biologi-
cal, environmental, socioeconomic, and cultural) of natural/
plant resin. This work contributes directly to the objectives
of COST Action CA22155 (EU-PoTaRCh), particularly in
supporting interdisciplinary collaboration, addressing research
gaps, and promoting the sustainable use of non-wood forest
products®. More specifically, this research has the following two
research questions: 1) What insights does the scientific litera-
ture offer on natural/plant resin?; What are the key recommen-
dations for stakeholders, particularly in guiding future research
priorities under the EU-PoTaRCh COST Action?

Methods

This COST Action focuses, as its name suggests, on the
“Network for forest by-products charcoal, resin, tar, potash” and
aims to analyse, over time, the productions that may be obtained
in the forest lands, beyond the timber, highlighting chemical,
biological, environmental, socioeconomic and cultural dimen-
sions. EU-PoTaRCh is organised into five working groups
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focused on fields related to heritage, analytical approaches,
archaeology, history and future scenarios®. To achieve the objec-
tives proposed in this research, 4127 documents were obtained
from the Scopus database, in a search carried out on 02
November 2024 (for the topics: “natural resin” or “plant resin”),
and were assessed through bibliometric analysis, following
the procedures proposed by the Bibliometrix software®*.

Suggestions, gaps and trends from bibliometric
analysis

For this study, the period 1915-2024 was considered, for a total
of 1742 sources, 4127 documents, 4.74% of annual growth rate,
20.59 average citations per document, 12538 authors, 3.96
co-authors per document and 12.41% of international co-
authorships (Table 1). Molecules, Contact Dermatitis, Phyto-
chemistry, International Journal of Biological Macromolecules,

Table 1. Main information related to
natural resin or plant resin.

Description Results
Main Information about Data

Timespan 1915:2024
Sources (Journals, Books, etc) 1742
Documents 4127
Annual Growth Rate % 4.74
Document Average Age 257
Average citations per doc 20.59
References 95836
Document Contents

Keywords Plus (ID) 21866
Author’s Keywords (DE) 6881
Authors

Authors 12538

Authors of single-authored docs 626

Authors Collaboration

Single-authored docs 687
Co-Authors per Doc 3.96
International co-authorships % 12.41
Document Types

article 3663
book 2
book chapter 46
conference paper 108
conference review 2
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Description Results
data paper 4
editorial 11
erratum 4
letter 46
note 29
retracted 1
review 201
short survey 10

Journal of Chromatography A, Fitoterapia, Food Chemistry and
Journal of Agricultural and Food Chemistry are between the top
30 most important sources about the topics of natural resin or
plant resin (Table 2). Some of these sources are also among those
with the highest impact within the sample considered (Table 3).
The most productive authors and those with the highest impact
within the sample taken into account are presented in Table 4 and
Table 5, respectively. These findings confirm the relevance
of topics related to specific areas, such as “agricultural and
biological sciences”, “medicine”, “biochemistry, genetics and
molecular biology”, “chemistry”, and “pharmacology, toxicology
and pharmaceutics”. These insights reveal that there is room for
exploration in other dimensions associated with natural/plant
resin, namely social, economic, cultural, and policy making.

The most important affiliations are the following (Table 6): Tokai
University; Beijing University of Chinese Medicine; National
and Kapodistrian University of Athens; Chinese Academy
of Medical Sciences and Peking Union Medical College; Uni-
versity of Nizwa; Sojo University; Fukuoka University; and
China Pharmaceutical University. China, USA, India, Brazil,
Japan, Italy, Germany, UK, France, Iran, Greece and Spain
are the most productive countries (Table 7) and are among the
most cited nations (Table 8). Natural/plant resin is also of great
importance in countries with less scientific production in
these areas. Strategies to promote research in these countries
on these themes should be designed and implemented.

Beyond the topics of search considered in this study (natu-
ral resin and plant resin), dragon’s blood and mass spectrom-
etry are examples of the most frequent words in the abstracts
of the 4127 documents taken into account in this analysis
(Figure 1). Other words appear with lower frequency, such as
(Figure 2): amalgam restorations; fatty acids; traditional
medicine; natural products; wound healing; mastic gum;
antibacterial activity; resin ducts; biological activities; oxidative
stress; and resin glycoside.

On the other hand, composite films, glycosidic acid, mechani-

cal properties, chemical composition, mass spectrometry, resin
acids, natural resin, dragon’s blood, fatty acids and mastic gum
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Table 2. Top 30 most relevant sources related to natural

resin or plant resin.

Source

Molecules

Contact Dermatitis

Phytochemistry

International Journal of Biological Macromolecules
Journal of Chromatography A

Fitoterapia

Food Chemistry

Journal of Agricultural and Food Chemistry
Scientific Reports

Natural Product Research

Plos One

Journal of Natural Products

Journal of Ethnopharmacology

Meditsina Truda I Promyshlennaya Ekologiya
Gigiena i Sanitariia

Journal of Combinatorial Chemistry
Zhongguo Zhongyao Zazhi

Organic Letters

Journal of the American Chemical Society
Planta Medica

Journal of Natural Medicines

Analytical Biochemistry

International Journal of Molecular Sciences
Operative Dentistry

Analytical and Bioanalytical Chemistry

The Journal of Prosthetic Dentistry

Tree Physiology

Chemistry and Biodiversity

Biotechnic and Histochemistry

Journal of The American Dental Association

Articles
97
65
45
43
42
40
40
37
34
33
33
31
28
28
26
26
25
20
19
19
18
17
17
17
16
16
16
15
14
14

Table 3. Top 30 sources’ local impact related to natural

resin or plant resin.

Source
Molecules

Food Chemistry

h_index
26
23
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Source

Journal of Agricultural and Food Chemistry
Phytochemistry

Journal of Combinatorial Chemistry
Journal of Chromatography A

Fitoterapia

Journal of Natural Products

Contact Dermatitis

International Journal of Biological Macromolecules
Plos One

Journal of Ethnopharmacology

Tree Physiology

Organic Letters

Operative Dentistry

Phytomedicine

Planta Medica

Analytical and Bioanalytical Chemistry
Organic Geochemistry

Scientific Reports

Analytical Chemistry

Industrial Crops and Products

Journal of The American Chemical Society
Natural Product Research

Spectrochimica Acta - Part A: Molecular and
Biomolecular Spectroscopy

The Journal of Prosthetic Dentistry
International Journal of Molecular Sciences
Journal of the American Dental Association
Analytical Biochemistry

Biomedicine and Pharmacotherapy

Table 4. Top 30 most
relevant authors related to
natural resin or plant resin.

Author Articles
LiJ 37
Wang X 25
Ono M 23
Zhang H 22
ChenY 20

h_index
23
21
19
18
17
17
16
16
16
15
14
13
12
12
12
11
11
11
10
10
10
10

N
(@)

© o0 W O
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Author Articles Author h_index
Kinjo J 20 Spivak M 12
Liuy 20 Chen H 11
Okawa M 20 Anderson KB 10
Yoshimitsu H 20 Chen X 10
Yasuda S 19 Edwards Hgm 10
Wang J 18 Leonhardt SD 10
Zhang | 18 LiK 10
Cheng Y-X 17 LiY 10
Chen X 16 Song ) 10
Liy 16 Wang C 10
Pereda-Miranda R 16 Wang | 10
Wang L 16 Wang L 10
Zhang Y 16 Zhang ) 10
Anderson KB 15 Al-Harrasi A 9
Song Z 15 Colombini MP 9
Wang H 15 Luy 9
Wang Y 15 Merrifield RB 9
Al-Harrasi A 14 Wang H 9
Chen H 14 ZhangY 9
Leonhardt SD 14 Cheng Y-X 8
Nohara T 14 Kinjo | 8
Spivak M 14 Liu X 8
Zhang L 14 Nohara T 8
JR 13 Okawa M 8
Miyashita H 13

Table 6. Top 30 most relevant affiliations related to
natural resin or plant resin.

Table 5. Top 30 authors’

local impact related to Affiliation Articles
natural resin or plant
resin. Tokai University 111
Beijing University of Chinese Medicine 90
Author h_index )
National and Kapodistrian University of Athens 62
LiJ 16
Chinese Academy of Medical Sciences and 59
Wang X 14 Peking Union Medical College
ChenY 13 University of Nizwa 59
Zhang H 13 Sojo University 55
Liuy 12 Fukuoka University 54
Pereda-Miranda R 12 China Pharmaceutical University 53
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Affiliation

Nanjing University of Chinese Medicine
Northwest Aandf University

Shandong University

Nanjing Forestry University
Guangdong Pharmaceutical University

University of Alberta

Institute of Chemical Industry of Forest Products

Shenyang Pharmaceutical University
University of Sdo Paulo

King Saud University

Peking Union Medical College
Universidad Nacional Auténoma de México
Jiangnan University

Guangxi University for Nationalities
Silpakorn University

Notreported

University of Messina

Mashhad University of Medical Sciences
University of Minnesota

Aristotle University of Thessaloniki
Nantong University

Shenzhen University Health Science Center

Table 7. Top 30 countries’
scientific production
related to natural resin or
plant resin.

Country  Number of

documents

China 2830
USA 1728
India 989
Brazil 885
Japan 674
Italy 595
Germany 555
UK 481

France 386
Iran 270

Articles
53
53
51
50
49
48
46
46
46
43
43
42
40
39
39
38
38
35
34
32
31
31
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Country  Number of
documents
Greece 251
Spain 249
Canada 225
Egypt 224
Mexico 214
Poland 189
South Korea 178
Australia 168
Thailand 163
Turkey 161
Saudi Arabia 144
Finland 143
Romania 140
Switzerland 130
Belgium 118
Sweden 117
Austria 114
Chile 99
Indonesia 90
Pakistan 83

Table 8. Top 30 most

cited countries
to natural resin
resin.

Country

China

USA

India

Brazil

Germany

Italy

Malaysia

France

United Kingdom

Austria

related
or plant

Total
Citations

7512
6685
3645
3555
2837
2465
1498
1492
1277
1178
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are trending terms (Figure 3). Figure 4 shows (considering
information in abstracts and Walktrap clustering algorithm)
that amalgam restorations, resin ducts, drug release and
controlled release are emerging or declining themes. Resin
glycosides is an important theme, but not yet well developed.
Electron microscopy, mass spectrometry, chemical composi-
tion, traditional medicine and gum resin are important and
well-developed themes. Figure 5 (taking into account informa-
tion in abstracts, Walktrap as clustering algorithm and inclu-
sion index weighted by word-occurrences as weight index)
confirms that plant resin and natural resin are trending themes.
Figure 6 and Table 9 (factorial analysis in abstracts and multiple
correspondence analysis) highlight three clusters for the words
present in the abstracts and show that the words considered
in cluster 1 are central for the research of the topics here
addressed, considering the documents surveyed.

These results reveal that topics related to political, social,
economic, and cultural dimensions have received less attention
from the scientific community. As highlighted by the literature
survey, natural/plant resin plays a fundamental role in socio-
economic sustainability, with the policy framework being crucial
for this sustainable development.

More in-depth assessment of the most relevant
documents

In this section, the 15 most relevant documents (with the high-
est total link strength metrics for bibliographic coupling
links), presented in Table 10, will be analysed in greater depth
in terms of their content, namely, to better understand how
research on resins considered their different dimensions. These
studies were identified following the procedures proposed by
the VOSviewer software. Bibliographic coupling links appear

Country Total
Citations
Canada 1149
Japan 1112
Egypt 1055
Iran 1032
Greece 889
Australia 876
Switzerland 701
Thailand 671
Korea 661
Mexico 595
Spain 554
Turkey 531
Finland 483
Denmark 472
Poland 430
Chile 343
Singapore 302
Belgium 297
Oman 292
Israel 284
natural resin
natural resins
plant resins
dragons blood
mass spectrometry
chemical i
mechanical properties
chemical society
american chemical
electron microscopy
resin acids
plant resin
'§ scanning electron
2 essential oil
» resin glycosides
g qum resin o7)
5 liquid o @
2 antioxidant activity @
fourier transform 82
cell lines 81
tensile strength 80
antimicrobial activity D
infrared spectroscopy @
molecular weight D
essential oils D
stingless bees @
transform infrared D
macroporous resin @
contact dermatitis _— 9
boswellia serrata _— &
0 100

200 300
Occurrences

Figure 1. Most frequent words (in abstracts) related to natural resin or plant resin.
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natural resin

mass spectrometry
146
3%

chemical composition
137
3%

plant resins

chemical sodiety
131

3%
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liquid chromatography

2%

fourier transform
82

2%

Figure 2. TreeMap (in abstracts) related to natural resin or plant resin.
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67

1%
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7
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70
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Figure 3. Trend topics (in abstracts) related to natural resin or plant resin.
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Figure 4. Thematic map related to natural resin or plant resin.
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Figure 5. Thematic evolution related to natural resin or plant resin.

sources of plant resin® and potentialities of propolis. In some
documents, propolis is described as a resinous compound's,
presented as having antimicrobial characteristics®® and consid-
ered by honeybees as a defence strategy against infestations
and associated viruses*'. The biological properties of propolis
depend on its chemical characteristics, plant sources and
geographical origin®?, as well as the genetic variability of bees
and the season of production®. Propolis is also referred to in
the literature as a serious source of pesticide contamination®. In

summary, propolis is considered by the literature not as a food,
but as a building and defence material'®, with several potentialities
and applications for bees and humans.

Other studies focus on the mechanism and factors associ-
ated with resin production by trees', the medicinal potential of
natural resin** and the health benefits of Boswellia resin®. The
pharmaceutical use of resin glycosides has also been assessed
in scientific literature*. More recently, the literature highlights
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Figure 6. Factorial analysis related to natural resin or plant resin.

Table 9. Words by cluster word cluster
related to natural resin or
plant resin. mechanical.properties 2
electron.microscopy 2
word cluster
scanning.electron 2
natural.resin 1
tensile.strength 2
natural.resins 1
fourier.transform 3
plant.resins 1
infrared.spectroscopy 3
dragons.blood 1
transform.infrared 3
mass.spectrometry 1
chemical.composition 1 ) ) )
the structural and biological dynamics of natural products based
resin.acids 1 on medicinal plant resin®’.
plant.resin 1

This in-depth review of the literature confirms that the litera-
essential .oil 1 ture has focused on topics related to a few specific areas, such
as “agricultural and biological sciences”, “medicine”, “bio-
A chemistry, genetics and molecular biology”, “chemistry”, and
gum.resin 1 “pharmacology, toxicology and pharmaceutics”, with further
contributions needed on the social, economic, environmental
and cultural dimensions.

resin.glycosides 1

liquid.chromatography 1

antioxidant.activity 1

cell.lines 1 In areas less considered by the literature, some documents
addressed the economic dimension, focusing on the export des-

antimicrobial.activity 1 tinations of natural resins®®, or cultural aspects, analysing the

traditional.medicine 1 biomaterials used in past centuries*, or even environmental
issues, using natural resins to produce modified nanofiltration

biological.activities 1 membranes.
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Table 10. Top 15 documents with the highest total link strength for bibliographic coupling links and for the topics

“natural resin” or “plant resin”.

Authors

Popova (2022)*

Termentzi
(2011)*

Sura (2024)*

Simone-Finstrom
(2017)%

Fan (2022)%*

Simone-Finstrom
(2010)=

Sforcin (2016)*2
Huang (2014)*®

Al-Harrasi
(2021)*

Bankova (2018)'8
Salatino (2011)*

url

https://doi.org/10.1007/978-3-030-91378-6_38
https://doi.org/10.2174/138161211795703807

https://doi.org/10.1039/d4np00007b
https://doi.org/10.3390/insects8020046

https://doi.org/10.1002/med.21916
https://doi.org/10.1051/apido/2010016

https://doi.org/10.1002/ptr.5605
https://doi.org/10.3390/molecules191219610
https://doi.org/10.1016/j.phytochem.2021.112660

https://doi.org/10.1016/j.phytochem.2018.07.007
https://doi.org/10.1039/cOnp00072h

Total link

Normalised Publication

Toreti (2013)* https://doi.org/10.1155/2013/697390

Dezmirean
(2021)'®

https://doi.org/10.3390/plants10010022

Drescher (2017)*  https://doi.org/10.3390/insects8010015

Rashan (2019)*

Discussion

The literature survey highlights the importance of the natu-
ral/plant resin for forest management, considering that this by-
product may be an interesting complement of the forest owners’
income'?. The consideration of alternative and sustainable
sources of revenues on forest land, beyond wood production, is
crucial to motivate more adjusted forestry planning, namely in
contexts where such adjustments are needed and urgent. This
is particularly indispensable in frameworks where forest fire
prevention requires innovative and effective approaches. Cli-
mate changes and the abandonment of agricultural land
increased the risk of forest fires worldwide, requiring new
approaches, mostly by providing more incentives for forest
landowners®', and the natural resin can play a key role here. The
bibliometric analysis may bring important highlights in the lit-
erature survey on any topic'"'?, including in the fields related
to the forest dimensions and natural/plant resin. On the spe-
cific topics covered here, the literature review reveals that
the scientific areas associated with social sciences, econom-
ics and management may be further explored in future research
In turn, the issues associated with the following areas have
already been addressed by a relevant number of documents'®:

https://doi.org/10.4103/ijnpnd.ijnpnd_11_19

strength SO Citations Year
705 0 0 2022
667 54 1.7709 2011
610 2 1.5678 2024
609 107 4.3984 2017
569 10 1.1988 2022
547 305 8.8318 2010
516 350 11.7743 2016
508 559 14.8407 2014
504 16 1.2136 2021
493 82 3.0505 2018
493 217 7.1162 2011
488 349 9.5648 2013
482 56 4.2475 2021
478 50 2.0553 2017
438 28 1.1708 2019

agricultural and biological sciences; medicine; biochemistry,
genetics and molecular biology; chemistry; and pharmacol-
ogy, toxicology and pharmaceutics. In these studies, a relevant
part of documents considered the different dimensions of the
propolis (resinous combination produced by bees from plant
resin)'®.  Other studies analysed, for example, extraction
techniques®, tree response to external aggressions®, dragon’s
blood resin®* and resin tapping®’.

The bibliometric assessment highlights a modest international
co-authorship of 12.41% and that the most important sources
(number of documents and citations) are related, for example,
to contact dermatitis, phytochemistry, biological macromol-
ecules, chromatography and food chemistry. This shows that
there is space to be explored in other sources with scopes more
multidisciplinary and focused on other scientific areas, such
as socioeconomic, environmental and cultural issues. The
most productive countries, for the topics addressed here, are
China, the USA, India and Brazil, revealing that some European
countries, for example, where the natural/plant resin has a
historical relevance may add important contributions to these
fields. The bibliometric analysis also shows that natural resin,
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https://doi.org/10.1007/978-3-030-91378-6_38
https://doi.org/10.2174/138161211795703807
https://doi.org/10.1039/d4np00007b
https://doi.org/10.3390/insects8020046
https://doi.org/10.1002/med.21916
https://doi.org/10.1051/apido/2010016
https://doi.org/10.1002/ptr.5605
https://doi.org/10.3390/molecules191219610
https://doi.org/10.1016/j.phytochem.2021.112660
https://doi.org/10.1016/j.phytochem.2018.07.007
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https://doi.org/10.3390/plants10010022
https://doi.org/10.3390/insects8010015
https://doi.org/10.4103/ijnpnd.ijnpnd_11_19

plant resin, dragon’s blood, mass spectrometry, chemical com-
position, resin acids, essential oils, resin glycosides, gum
resin, antioxidant activity and traditional medicine are central
topics for natural/plant resin research. Some of them are also
trending topics, such as chemical composition, mass spectrom-
etry, resin acids, natural resin and dragon’s blood. Other impor-
tant themes are missing here, particularly those associated with
strategies, legislation and policies designed for natural/plant
resin frameworks. The socioeconomic impacts of natural
resin use deserve greater attention, specifically in rural areas,
where sustainability issues face more serious threats in some
circumstances. New technologies for data collection and
assessment, particularly those associated with artificial
intelligence, need to be better explored, as well as approaches
related to life cycle sustainability assessment.

Conclusions

In terms of practical implications, this research highlights trend-
ing themes related to natural/plant resin topics, nonetheless,
these issues are mainly associated with the fields of agricul-
tural, medicine, biochemistry, chemistry, and pharmacology. On
the other hand, some scientific areas, such as social, cultural,
economics, management and environmental sciences, could be
further explored in the literature. For policy recommendations,
it is suggested to promote more transdisciplinary approaches
in the analyses related to the different dimensions of resin
production and collection, to better support the various
stakeholders in managing and planning the natural/plant
resin activities. Specifically for COST Action CA22155
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(EU-PoTaRCh), it is suggested to scientifically and technically
explore the socioeconomic dimensions of the natural/plant
resin to provide guidelines that support stakeholders in better
considering this forest by-product as an alternative way to bring
more income for rural land management. It is also suggested to
promote more research on natural/plant resin in countries
with fewer scientific studies on these subjects. For future
research, it would be important to increase international
co-authorships, promote transdisciplinary co-authorships and
consider other bibliometric methodologies. These suggestions
for future research are something that can be promoted by
COST Action CA22155 (EU-PoTaRCh).

In summary, the areas of agricultural, medicine, biochemistry,
chemistry, and pharmacology have already been addressed
by scientific literature, namely the several dimensions asso-
ciated with propolis. We need, in future studies, to explore
social, economic, environmental and cultural areas in greater
depth and promote scientific research on natural/plant resin
in countries where this by-product is important, but the number
of studies is more limited.
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also provide examples of actions, including how to foster cross-disciplinary collaborations in
underrepresented fields or strategies for stimulating research, thereby increasing the paper
practical value for stakeholders and policy makers.

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Pharmaceutical biology, pharmacognosy, phytochemistry, phytotherapy

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.
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Reviewer Report 11 August 2025
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© 2025 Caglayan 1. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

?

Inci caglayan
T Istanbul University-Cerrahpasa, Sariyer, Turkey
2 Istanbul University-Cerrahpasa, Sariyer, Turkey

This study aims to provide a bibliometric analysis on natural and plant resins within the scope of
the COST Action EU-PoTaRCh. While the topic is timely and relevant, the manuscript has several
shortcomings regarding structure, originality, and interpretation. The paper relies heavily on basic
bibliometric outputs and lacks sufficient analysis and discussion. Below are my specific comments:
1-Abstract: The abstract is not clear enough. It does not explain the aim, method, or key findings
well. The contribution of the study is also not obvious. A clearer and more structured abstract is
needed.

2-The authors present this study as a bibliometric analysis. However, it would benefit from
clarifying whether the approach follows a thematic or chronological perspective. Currently, it
reads more like a general listing of publication metrics rather than a structured review with clear
categories or insights. Bibliometric analysis is a tool—not a review type.

3-The introduction does not clearly follow a logical structure. It should explain (1) why the topic is
important, (2) what the research gap is, and (3) how this study addresses that gap. Currently,
these points are not well developed.

4-The data presented in Tables 1 to 8 appear to be standard outputs from Scopus or Web of
Science. These are descriptive and not supported by further interpretation or original evaluation.
To enhance the value of the study, the authors should provide more critical insight or thematic
classification based on these results.

5- Figure 2 is a standard tree map that can be directly generated by Scopus or Web of Science. It
lacks added interpretation or connection to the research objectives. The authors should go
beyond visual representation and provide analytical insights.

6- The manuscript reports bibliometric indicators (e.g., citation counts, co-authorships), but it does
not explain what these mean in terms of research development or scientific progress in resin-
related studies.

7-There is excessive focus on propolis and bee-related resins, which may not fully align with the
scope of forest-based resin production unless justified more clearly.

I believe the manuscript has potential, but it requires major revisions before being considered for
indexing.

Is the topic of the essay discussed accurately in the context of the current literature?
Partly

Is the work clearly and cogently presented?
Partly
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Is the argument persuasive and supported by appropriate evidence?
Partly

Does the essay contribute to the cultural, historical, social understanding of the field?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: I specialize in forest planning and have conducted several taxonomic and
thematic literature reviews, particularly on forest management, wildfires, and species distribution
modeling. I also have experience with literature reviews and forest-based ecosystem services such
as resin production. Based on this background, I was able to assess the article in terms of its
structure, methodology, literature coverage, and contribution to research gaps. My review focuses
specifically on the literature review approach and its implementation in the study.

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Reviewer Report 28 July 2025

https://doi.org/10.21956/openreseurope.20548.r56660

© 2025 Rodriguez L. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

v

Lilia Ortiz Rodriguez
T Tecnolégico Nacional de México/ Instituto Tecnolégico Superior de Perote, Veracruz, Mexico
2 Tecnolégico Nacional de México/ Instituto Tecnoldgico Superior de Perote, Veracruz, Mexico

The text discusses the topic of forest resin with notable precision. It presents a solid literature
review that enables an understanding of the current state of knowledge in this field, clearly
identifying both the areas that have received scholarly attention and those that still require further
investigation. The information is presented in a clear and organized manner, which facilitates
comprehension even when diverse topics are addressed. The thematic progression is well
structured. Although technical concepts are used, the overall organization and language make the
content accessible to academic and professional readers.

The text does not employ overtly persuasive language; however, it effectively convinces the reader
of the importance of bibliometric analysis in this field. The identification of thematic gaps and the
proposal of new research directions serve as strong arguments to justify the continuation of the
study and the need for initiatives such as the COST Action PoTaRCh.

The text also provides elements that contribute indirectly to the cultural, historical, and social
understanding of resin use. By referencing traditional practices such as resin harvesting and the
use of propolis, it opens the door to analysis from other disciplinary perspectives. Furthermore, by
highlighting the lack of research in social and economic areas, it encourages the integration of
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these approaches to achieve a more comprehensive understanding of the topic.

Is the topic of the essay discussed accurately in the context of the current literature?
Yes

Is the work clearly and cogently presented?
Partly

Is the argument persuasive and supported by appropriate evidence?
Yes

Does the essay contribute to the cultural, historical, social understanding of the field?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: My area of specialization lies in agronomic and forest sciences. Last year, I
carried out a funded project focused on the application of forest resin as a biofilm in food
products. Therefore, I consider this work to be highly impactful, as further interdisciplinary
research is still needed to advance the study of resin as a forest by-product with the potential to
be sustainable and to contribute to a circular economy model that benefits local communities.

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard.

Vitor Jodo Pereira Domingues Martinho

Dear Reviewer Lilia Ortiz Rodriguez, Thank you very much for your comments, which have
been duly taken into account to improve the paper. We appreciate the following
encouraging words you said about our research: “The text discusses the topic of forest resin
with notable precision. It presents a solid literature review that enables an understanding of
the current state of knowledge in this field, clearly identifying both the areas that have
received scholarly attention and those that still require further investigation. The
information is presented in a clear and organized manner, which facilitates comprehension
even when diverse topics are addressed. The thematic progression is well structured.
Although technical concepts are used, the overall organization and language make the
content accessible to academic and professional readers. The text does not employ overtly
persuasive language; however, it effectively convinces the reader of the importance of
bibliometric analysis in this field. The identification of thematic gaps and the proposal of
new research directions serve as strong arguments to justify the continuation of the study
and the need for initiatives such as the COST Action PoTaRCh. The text also provides
elements that contribute indirectly to the cultural, historical, and social understanding of
resin use. By referencing traditional practices such as resin harvesting and the use of
propolis, it opens the door to analysis from other disciplinary perspectives. Furthermore, by
highlighting the lack of research in social and economic areas, it encourages the integration
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of these approaches to achieve a more comprehensive understanding of the topic."

Thank you very much for your contributions. Kind regards, The authors

Competing Interests: No competing interests were disclosed.

Reviewer Report 25 July 2025

https://doi.org/10.21956/0openreseurope.20548.r56658

© 2025 Velasco-Garcia M. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

? M. V. Velasco-Garcia

T CENID COMEF, National Institute of Forestry, Agriculture and Livestock Research (INIFAP),
Ciudad de México, Coyoacan, Mexico
2 CENID COMEF, National Institute of Forestry, Agriculture and Livestock Research (INIFAP),
Ciudad de México, Coyoacan, Mexico

The bibliometric study "Suggestions for Resin Research under the COST Action EUPoTaRCh" aims to
assess the scientific output related to natural resins. The objective of the research was to provide
insight into the various dimensions of natural/plant-based resins and to offer suggestions for the
CA22155 Work Plan under the COST Action (EU-PoTaRCh). The study generates valuable
information on the most relevant sources on resins and their impact, as well as on the influence
and affiliations of key authors, the countries with the highest scientific output and their citation
rates, the most frequent keywords associated with natural resins, and the thematic evolution and
clustering of the topic. All of this constitutes the main strengths of the study.

In contrast, the presentation of the study reveals several weaknesses:

o The introduction is weak. It lacks sufficient background and fails to highlight the relevance
and importance of the topic, as well as a clear articulation of the research problem.
Additionally, there is an absence of clearly defined research questions or hypotheses
guiding the investigation.

o The results section requires improvement in its presentation. In several parts of the text,
information is redundantly presented in both the narrative and the tables.

o The discussion and conclusions are deficient. Certain paragraphs—or parts of them—do
not correspond to a critical analysis of the results. For example, the first paragraph focuses
on the study's objective in the context of the EU-PoTaRCh COST Action work plan, which
would be more appropriate in the introduction. The latter part of that paragraph seems
more aligned with the methodology section. Much of the second paragraph follows the
same pattern. The remainder of the discussion is too brief considering the extensive results
presented; a deeper analysis is needed to explore the underlying causes and implications of
the findings for the present and future of various dimensions of natural resin research.
Moreover, this section should have included a detailed discussion of the content of the
publications reviewed—specifically, how resin-related research has contributed to the
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advancement of the field. A particularly notable omission is the absence of concrete
“suggestions for the CA22155 Work Plan of the COST Action (EU-PoTaRCh),” as proposed in
the second part of the research objective. Furthermore, this section fails to explicitly present
the main conclusions of the study, which should be clearly articulated based on the
research objectives, hypotheses or questions, and key findings.
In summary, the study offers robust and extensive findings regarding the multiple dimensions of
natural resin research, and serves as a solid foundation for guiding future investigations.
However, substantial revision is required across all sections, particularly in the discussion, where a
more thorough interpretation of the results is needed to ensure alignment with the stated
research objectives.

Is the topic of the essay discussed accurately in the context of the current literature?
Partly

Is the work clearly and cogently presented?
No

Is the argument persuasive and supported by appropriate evidence?
Partly

Does the essay contribute to the cultural, historical, social understanding of the field?
Partly

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Selection and genetic improvement of resin species

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Vitor Jodo Pereira Domingues Martinho

Dear Reviewer M. V. Velasco-Garcia, Thank you very much for your comments, which have
been duly taken into account to improve the paper. We appreciate the following
encouraging words you said about our research: “The bibliometric study "Suggestions for
Resin Research under the COST Action EUPoTaRCh" aims to assess the scientific output
related to natural resins. The objective of the research was to provide insight into the
various dimensions of natural/plant-based resins and to offer suggestions for the CA22155
Work Plan under the COST Action (EU-PoTaRCh). The study generates valuable information
on the most relevant sources on resins and their impact, as well as on the influence and
affiliations of key authors, the countries with the highest scientific output and their citation
rates, the most frequent keywords associated with natural resins, and the thematic
evolution and clustering of the topic. All of this constitutes the main strengths of the study."
The changes made based on your suggestions for improvement are highlighted in the
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document, but in any case, we provide a detailed description below.

Comment:

o “The introduction is weak. It lacks sufficient background and fails to highlight the
relevance and importance of the topic, as well as a clear articulation of the research
problem. Additionally, there is an absence of clearly defined research questions or
hypotheses guiding the investigation.”

Response:

o The introduction section was significantly improved to consider your valuable

recommendations.
Comment:

o “The results section requires improvement in its presentation. In several parts of the

text, information is redundantly presented in both the narrative and the tables.”
Response:

o The results section was improved following your suggestions and a new section was

created for “More in-depth assessment of the most relevant documents”.
Comment:

o “The discussion and conclusions are deficient. Certain paragraphs—or parts of
them—do not correspond to a critical analysis of the results. For example, the first
paragraph focuses on the study’s objective in the context of the EU-PoTaRCh COST
Action work plan, which would be more appropriate in the introduction. The latter
part of that paragraph seems more aligned with the methodology section. Much of
the second paragraph follows the same pattern. The remainder of the discussion is
too brief considering the extensive results presented; a deeper analysis is needed to
explore the underlying causes and implications of the findings for the present and
future of various dimensions of natural resin research. Moreover, this section should
have included a detailed discussion of the content of the publications
reviewed—specifically, how resin-related research has contributed to the
advancement of the field. A particularly notable omission is the absence of concrete
“suggestions for the CA22155 Work Plan of the COST Action (EU-PoTaRCh),” as
proposed in the second part of the research objective. Furthermore, this section fails
to explicitly present the main conclusions of the study, which should be clearly
articulated based on the research objectives, hypotheses or questions, and key
findings.”

Response:

o The discussion section has been improved and a new section for conclusions has
been created.

Thank you very much for your contributions. Kind regards, The authors

Competing Interests: No competing interests were disclosed.

Reviewer Report 23 January 2025

https://doi.org/10.21956/0penreseurope.20548.r49526
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© 2025 Biagi M. This is an open access peer review report distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

X

Marco Biagi
T University of Parma, Parma, Italy
2 University of Parma, Parma, Italy

The study titled "Suggestions for Resin Research under the COST Action EU-PoTaRCh" aims to
provide with valuable insights into the various dimensions of natural resins through a bibliometric
analysis. The goal to identify gaps and trends in resin-related research and provide suggestions
for future studies is timely and relevant, given the increasing interest in sustainable forest by-
products and their socioeconomic and environmental implications.

In my opinion, the study has strenghts and limitations, detailed below.

Strengths of the Study.
The authors effectively highlight the under-representation of specific research areas, particularly
in social sciences, economics, and management.

The paper provides relevant suggestions on the need for transdisciplinary approaches for the
study and exploitation of resins.

Despite these strengths, the study presents several limitations that need to be addressed to
enhance its overall impact and clarity.

While the paper sets out to explore the multiple dimensions of resin (chemical, biological,
environmental, socioeconomic, and cultural), the bibliometric methodology employed is not
sufficiently linked to these objectives.

The focus is primarily on quantitative metrics such as publication count, citations, and authorship,
which do not directly address the stated multidimensional aspects of resin. The study does not
sufficiently analyze the content of the publications to explain how resin research has evolved
across different disciplines. In other terms, the study lacks an in-depth thematic discussion that
connects the identified items with different topics and applications.

The discussion does not adequately link findings to concrete policy recommendations that
stakeholders could adopt.

Overall, the study provides a solid foundation for further research on resin; however, major
revisions and improvements are needed in aligning the methodology with the objectives and
enhancing the interpretation of the results.

Is the topic of the essay discussed accurately in the context of the current literature?
Partly
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Is the work clearly and cogently presented?
No

Is the argument persuasive and supported by appropriate evidence?
No

Does the essay contribute to the cultural, historical, social understanding of the field?
Partly

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Pharmaceutical biology, pharmacognosy, phytochemistry, phytotherapy

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to state that I do not consider it to be of an acceptable scientific standard, for
reasons outlined above.

Vitor Jodao Pereira Domingues Martinho

Dear Reviewer Marco Biagi, Thank you very much for your comments, which have been
duly taken into account to improve the paper. We appreciate the following encouraging
words you said about our research: “The study titled 'Suggestions for Resin Research under
the COST Action EU-PoTaRCh" aims to provide valuable insights into the various dimensions
of natural resins through a bibliometric analysis. The goal to identify gaps and trends in
resin-related research and provide suggestions for future studies is timely and relevant,
given the increasing interest in sustainable forest by-products and their socioeconomic and
environmental implications. In my opinion, the study has strengths and limitations, detailed
below. Strengths of the Study. The authors effectively highlight the under-representation of
specific research areas, particularly in social sciences, economics, and management. The
paper provides relevant suggestions on the need for transdisciplinary approaches for the
study and exploitation of resins." The changes made based on your suggestions for
improvement are highlighted in the document, but in any case, we provide a detailed
description below.

Comment:

o “While the paper sets out to explore the multiple dimensions of resin (chemical,
biological, environmental, socioeconomic, and cultural), the bibliometric
methodology employed is not sufficiently linked to these objectives.”

Response:

o To clarify this aspect, all sections have been improved, particularly the introduction,
and a new section has been created for “More in-depth assessment of the most
relevant documents”.

Comment:

o “The focus is primarily on quantitative metrics such as publication count, citations,

and authorship, which do not directly address the stated multidimensional aspects of

Page 23 of 24



O pen Research Euro pe Open Research Europe 2025, 4:272 Last updated: 26 NOV 2025

resin. The study does not sufficiently analyze the content of the publications to
explain how resin research has evolved across different disciplines. In other terms,
the study lacks an in-depth thematic discussion that connects the identified items
with different topics and applications.”

Response:
o Following your suggestions a new section has been created for “More in-depth

assessment of the most relevant documents”.

Comment:
o “The discussion does not adequately link findings to concrete policy
recommendations that stakeholders could adopt.”

Response:
o The discussion section has been improved and a new section for conclusions has

been created.
Thank you very much for your contributions. Kind regards, The authors

Competing Interests: No competing interests were disclosed.
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