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Purpose: Identification of key green research areas in scientific publications using bibliometric
methods that simultaneously address logistics services and various green issues.
Design/methodology/approach: All scientific work was planned and conducted between
November 2024 and March 2025. The study employed a bibliometric query, which enabled the
extraction of 213 scientific publications from the Scopus database for analysis. The author's
keywords assigned to the scientific publications were analysed.

Findings: As a result of the research assumptions and analyses carried out, 14 key green
research areas were identified. Researchers most often referred to issues of green logistics,
green supply chain management, green supply chains, or simply green innovation using the
keyword ‘green’.

Research limitations/implications: The study revealed two main limiting factors. Firstly, only
publications from the Scopus database were analysed. Secondly, a proprietary bibliometric
query (Q1) was used to define the search scope. It is worth emphasising that these limitations
also enable future replication of the study for comparative purposes.

Originality/value: The study is unique compared to other bibliometric studies on logistics
services due to the bibliometric query used. The presentation of results on the bibliometric map
also differs from typical visualisations of this kind, showing only the key green research areas.
In the subsequent discussion, attention was drawn to the effects of the ongoing greening of
logistics services. For example, the need for future research to demonstrate the impact of this
phenomenon on the creation of green jobs in the logistics sector was highlighted. The article is
addressed to those interested in logistics services and green research topics within this context.
Keywords: green economy, green jobs, green logistics, green supply chain, logistics services.
Category of the paper: Literature review.
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1. Introduction

Numerous scientific studies focus on the changes occurring in the socio-economic
environment and their impact on the functioning of not only current but also future generations.
In this context, the issue of the ongoing green transformation or green transition of the economy
is increasingly being addressed. Regarding the green economy, it should be noted that this
concept is linked, on the one hand, to the process of socio-economic progress and, on the other
hand, to minimising the negative environmental impact of economic activity. In economic
practice, the greening of the economy can be observed through green products and services
(Armutcu et al., 2024; Tran, 2024), green public procurement (Szydlowski, 2024), green
investments (Liu et al., 2023), and the implementation of various green technologies (Ahsan
Igbal et al., 2025; Wodnicka, Krolikiewicz, 2024). An important element of this process is green
jobs, which are increasingly being identified and researched (Han et al., 2025; Sulich, Kozar,
2024).

With the development of the green economy, many sectors are facing the challenges of
transformation resulting from the need to meet the environmental challenges posed by various
stakeholders. This aspect is visible, for example, through the prism of the logistics sector and
the green innovations implemented in it (Sun et al., 2025). As a result, the issue of green
logistics 1s increasingly being discussed in scientific publications (Kozar, Wodnicka et al.,
2024; Nikseresht et al., 2024; Tetteh et al., 2024). Within the framework of this research
problem, as the authors of this article recognise, the most frequently discussed are sustainable
or green practices aimed at sustainable transport, reducing the carbon footprint, minimising
waste generated by individual logistics processes, or the use of reusable materials.

Green and sustainable programmes and activities have become a major focus for the
logistics industry to improve the provision of logistics services (Wang, Hu, 2021), which can
be divided into two categories: resource-based services and management skills-related services.
The first group includes physical services such as transport and warehousing, while the second
group includes services related to organisation, planning, and supervision (Jarocka, Wang,
2018). Logistics also encompasses services related to inventory management, customer
relationship management, and customer-specific services. Examples of green logistics services
include activities related to the sustainable production, procurement, and distribution of goods.
These include green transport, green warehousing, green packaging, green processing,
and green recycling (Yu et al., 2018). Logistics service providers and freight forwarders play
an important role in promoting and delivering green logistics services. They are key players in
advancing the green economy and green logistics. Their activities, operations, and awareness
of the importance of environmental issues ultimately influence the practices of providing
logistics services that meet the challenges of the green economy. Given the growing importance
of logistics services in the context of green issues, this topic has become the subject of further
analysis.
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The aim of the research is to use bibliometric methods to identify key green research areas
addressed in scientific publications that simultaneously cover logistics services and various
green issues. To achieve this objective, it was assumed that key green research areas would be
identified based on proprietary keywords assigned to the individual scientific publications
analysed from the Scopus database. It was also assumed that a green research area is simply
aproprietary keyword that includes a reference to 'green'. The study employed both a systematic
literature review and a classical literature review method, which allowed for broader
conclusions. VOSviewer (version 1.6.20) was used to map the key green research areas.

The article is divided into four interrelated parts, which together present the research
conducted and the conclusions drawn. The first part, the introduction, discusses the context of
the analysis, defines the research purpose, and highlights the methods used. The second part
elaborates on the methodological issues in detail and presents the schedule of the research
activities undertaken. This detailed presentation of the methodological aspects was intended to
ensure the study can be replicated in the future and enable other researchers to compare their
results with those presented in this article. The third part focuses on the results and their
interpretation, while emphasising the green directions for further research, which are considered
important by the authors. In conclusion, it is noted that the growing interest in green issues in
the context of logistics services will lead, among other things, to the emergence of new green

research areas.

2. Research methodology

All research activities presented in this article were carried out from November 2024 to
March 2025. The research process, as shown in the timeline in Figure 1, was divided into four
key stages. The individual research steps were designed to ensure high-quality results.
Additionally, the study was planned in such a way that it can be replicated in the future.
This means that the data presented can be discussed in future studies on logistics services and
green issues.

In the first phase of the research, the research problem was identified to isolate the research
gap that would become the focus of the study. Initially, a review and analysis of randomly
selected scientific publications related to logistics services were carried out from the Scopus
database. The analysis focused on scientific articles, reviews, and conference papers.
The review revealed an increased interest in various green issues in the context of logistics
services. This research direction results from the gradual green transition of socio-economic

life, including the greening of the logistics sector.



650

M. Wodnicka, £..J. Kozar, T. Karkowski

Stage/time:

Identification
of the research problem

November 2024

Key research activithes

review and analysis of the content of selected scientific publications

from Scopus databases on logistics services

v

identification of a research gap

Research design

November 2024 - December 2024

formulation of the research aim

v

selection of the database for bibliometric analysis

v

construction of bibliometric query Q1
(Table 1)

application of bibliometric query to the Scopus database
Data collection
selection of scientific publications extracted from the Scopus database
January 2025
creation of a database for bibliometric analysis in the VOSviewer software
unification of the author's keywords relating to green issues
(Table 2)
I EN EN EN BN BN BN BN BN BN BN BN BN BN BN BN BN BN AN BN BN BN BN BN B . HE EN EN BN BN BN BN BN BN BN BN BN .

Interpretation of the results

January 2025 - March 2025

presentation of the results

v

discussion on green research areas around the issue of logistics services

v

identification of future green research areas in relation

to the greening of logistics services

Figure 1. Research procedure stages and timeline.

Source: Authors' elaboration.
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During these analyses, a notable diversity of green research areas mentioned in individual
scientific publications was observed, which, in the opinion of the authors, requires scientific
organization in the form of distinguishing key green research areas. Observations regarding
green research directions became the basis for formulating the research objective. Therefore,
it was assumed that the aim of the research would be to use bibliometric methods to identify
key green research areas in scientific publications that simultaneously address logistics services
and various green issues. As in the case of the research by Kozar & Wodnicka (2024), it was
assumed that green research areas would simply be the author's keywords assigned to scientific
publications referencing green issues. Thus, green research areas would be identified solely
through the analysis of author keywords. The Scopus database was selected for the bibliometric
analyses. It is widely used in bibliometric studies on logistics services, the identification of
green research areas, and more broadly, in research related to sustainability issues. It is possible
to construct a bibliometric query in this database by appropriately defining the search area,
meaning that the study can be repeated in the future for comparative purposes. It is also worth
noting that the Scopus database is highly regarded in the scientific community, and journals
must meet strictly defined scientific standards to be indexed in it, further emphasizing the
quality of the data source selected for the analyses undertaken.

In the final research activity, the bibliometric query Q1 was constructed during the research
design phase, the syntax of which is shown in Table 1. The analysis covered scientific
publications published up to 2025. Omitting publications from the year in which the
bibliometric analysis is conducted is a common practice in this type of analysis. On the one
hand, this makes it easier to compare studies in the future (especially in the context of citing
bibliometric figures broken down by year). On the other hand, in the year the research is
conducted, the publishing cycle is still ongoing, meaning there is a continuous process of adding
new scientific publications to the Scopus database (including the possibility that some of these
publications may meet the search parameters). As Table 1 shows, apart from the year of
publication and reference to substantive issues (such as green issues and logistics services),
scientific publications had to meet the following criteria: publication stage (final), source type
(journal, conference proceedings), language (English), and document type (article, conference

paper, review).

Table 1.
Details of search query syntax for Scopus databases
Database | Symbol Query syntax No.
results
TITLE-ABS-KEY ( ( "green" OR "greener" OR "greening" ) AND
"logistic* service*" ) AND PUBYEAR > 2005 AND PUBYEAR < 2025
Scopus o1 AND ( LIMIT-TO ( LANGUAGE , "English" ) ) AND ( LIMIT-TO ( 13
SRCTYPE, "j" ) OR LIMIT-TO ( SRCTYPE , "p" ) ) AND ( LIMIT-TO
( DOCTYPE, "ar" ) OR LIMIT-TO ( DOCTYPE , "cp" ) OR LIMIT-TO
(DOCTYPE , "re" ) ) AND ( LIMIT-TO ( PUBSTAGE , "final" ) )

Source: Authors' elaboration 14.01.2025.
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The third stage of the research began with the bibliometric query Q1 for the Scopus
database. As Table 1 shows, 213 scientific publications met the criteria set in the bibliometric
query (151 articles, 54 conference papers, and 8 reviews). In the interest of high-quality
research, an automatic selection of scientific publications was carried out. As a result of the
review, the following were removed from further analysis:

— 1 conference paper due to duplication of the same publication in the database,

— 2 conference papers with no authors assigned (labeled 'no authors found'),

— 7 conference papers and 4 articles without assigned author keywords (a necessary

criterion for identifying key green research areas based on author keywords).

Hence, 14 scientific publications were eliminated after further analysis, resulting
in 199 scientific publications being subjected to further analyses aimed at achieving the
intended research objective. The final research activity at the data collection stage was the
procedure of unifying author keywords referring to green issues. This activity improves the data
quality on the bibliometric map. This procedure was necessary due to, among other things,
language differences (British English, American English) or the use of singular and plural forms

for the same green author keywords. The standardisations carried out are presented in Table 2.

Table 2.
Unified author keywords relating to green issues

Identified green author keyword (original record)

Green keyword after unification

a green warehouse

green warehouse

green supply chain (gsc)

green supply chain

green initiative

green initiatives

green innovations

green innovation

green logistic

green logistics

green logistics practice

green logistics practices

green supply chain management (gscm)

green supply chain management

green transportation (gt)

green transportation

gscm

green supply chain management

“green” logistics

green logistics

Source: Authors' elaboration.

The presentation of the results and their interpretation took place in the final stage of the
research, as shown in Figure 1. This stage is described in the next part of this article.
At this point, it should be emphasised that, due to the limitations of the research, the results
should be interpreted with the presented methodology in mind. Thus, it should be noted that the
first limitation of the research stems from the choice of the Scopus database. The selection of
other bibliometric databases for analysis may result in a smaller or larger number of green
research areas. Additionally, it is impossible to include all publications that meet the criteria set
in the bibliometric query, as some scientific publications are not indexed in any online
bibliometric database (making it impossible to obtain information about all publications in the
discussed subject area published within a given period). Furthermore, the bibliometric query
itself and its design limit the research area. Nevertheless, these limitations mean that the
research can be repeated in the future, and the constructed proprietary bibliometric query, after
adjusting its syntax, can be applied to other bibliometric databases (e.g., Web of Science).
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3. Results and discussion

During the process of standardising green author keywords, the phrase ‘green research area’
was added to all publications containing such specific keywords. This was necessary to
visualise the isolated key green research areas, which were considered to be those that appeared
in at least two scientific publications. The identification and visualisation of key green research
areas, as shown in Figure 2, was made possible by the VOSviewer software. This software is
commonly used to visualise various types of bibliometric data. Each of the 14 key green
research areas identified in Figure 2 is marked in green. No clustering was performed in this
analysis due to the addition of the phrase ‘green research area’. The individual author keywords
are represented on the bibliometric map not only by a word label but also by the size of the
node in the form of a uniform green dot (the more often a particular author keyword appears in

the analysed scientific publications, the larger the dot).

green innovation

green supply ch@in management

reen transport Y-
g AP greeninitiatives

green logistics practices

sl greerflogistics
green rewrch area

greening level

green supply chain

green transportation

green warehouse

green watehousing
green ppactices

green logisticemanagement

@Q VOSviewer Ereen suply chain practices
Figure 2. Bibliometric map of co-occurrence identifying key green research areas.
Source: Authors' elaboration in VOSviewer software (version 1.6.20).

On the bibliometric map in Figure 2, there are green lines between the individual words.
If these lines connect the identified key green research areas, it means that these words appeared
next to each other in at least one scientific study within the author keywords. As many as half
of the identified green research areas did not appear with any other green author keyword in
any of the analysed articles. The type of bibliometric analysis conducted primarily allowed for
the identification of the number of scientific publications among those analysed in which the

diagnosed key green research area was present, as shown in detail in Table 3.
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Table 3.
Green keywords presented in Figure 2

Keywords Number Articles (author/authors and year)
of occurrences
green initiatives*® 3 (Evangelista et al., 2018; Froio, Bezerra, 2021; Ren et al., 2019)
. - (Chu et al., 2019; Karia, Asaari, 2013; Lin, Ho, 2008; L. Liu
green innovation 6

et al., 2023; D. Wang et al., 2024; Zailani et al., 2011)
(Abdullah et al., 2016; Alvarenga et al., 2023; Bahr, Sweeney,
2019; Celik et al., 2016; Cempirek et al., 2021; Cizitnien¢ et al.,
2024; Dong et al., 2023; Dudin et al., 2016; Dzwigol et al., 2021;
Ehmke et al., 2018; Frehe, 2015; Froio, Bezerra, 2021; Huge-
Brodin et al., 2020; Jazairy, von Haartman, 2020; Liu et al., 2023;
green logistics™ 33 Liu et al., 2019; Martins et al., 2020; Martinsen, Bjorklund, 2012;
Martinsen, Huge-Brodin, 2014; Massaroni et al., 2016; Peng,
2010; Perotti et al., 2023; Philipp, Militaru, 2011; Rapp et al.,
2021, 2024; Ridiger et al., 2016; Sallnds, Huge-Brodin, 2018;
Singh, Roy, 2022; Sureeyatanapas et al., 2018; Vienazindiené
et al., 2021; Wang et al., 2019; Wehner et al., 2021; Yu, 2016)
(Aroonsrimorakot et al., 2022; Khan et al., 2019; Rehman Khan

green logistics

management et al., 2018)
green logistics 4 (Karia, 2016; Kim et al., 2024; Osman et al., 2023; Vienazindiené
practices* et al., 2021)
. (Liu et al., 2023; Prataviera et al., 2024; Rapp et al., 2024;
green practices 4 Shaharudin et al., 2018)
(Bajec et al., 2015; Bilek et al., 2024; Centobelli et al., 2017a,
Iv chain® 9 2017b; Centobelli, Cerchione, Esposito, 2020; Centobelli,
green supply chain Cerchione, Esposito et al., 2020; Elzarka, 2020; Lu et al., 2008;
Xu et al., 2016)
(Abdullah et al., 2016; Aityassine et al., 2021; Bask et al., 2018;
green supply chain 10 Jazairy, 2020; Jazairy et al., 2021; Jazairy, von Haartman, 2020;

management* Laari et al., 2018; Lam, Dai, 2015; Meybodi, Delshad, 2023;
Sallnds, Bjorklund, 2020)
(Gupta, Singh, 2020; Nawurunnage et al., 2023)

green supply chain
practices
green transport
green transportation*

(Beskovnik et al., 2020; Petljak et al., 2014, 2016)
(Liu et al., 2023; Orji, 2024)
green warehouse™ (Liu et al., 2023; Margareta et al., 2020)
green warehousing (Cannava et al., 2023; Perotti, Colicchia, 2023)
greening level 2 (Wang, Hu, 2021, 2022)
* for these keywords, procedures were conducted to unify the author's keywords
Source: Authors’ elaboration.

N[N [W] N

None of the 14 key green research areas identified was the subject of scientific consideration
expressed through the author's keyword in all 199 scientific publications included in the
research. Green logistics, green supply chain management, and green supply chain had the
highest number of occurrences (Table 3).

It 1s worth noting that in the analysed research area, publications that simultaneously
featured two green research areas most often included green logistics as one of these research
areas, as shown in Figure 3. The issue of green logistics was addressed alongside such green
key research areas as green supply chain management (Abdullah et al., 2016; Jazairy, von
Haartman, 2020), green initiatives (Froio, Bezerra, 2021), green transportation (Liu et al.,
2023), green warehouse (Liu et al., 2023), green practices (Rapp et al., 2024), and green

logistics practices (Vienazindieng¢ et al., 2021). Only one publication simultaneously identified
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three key green research areas: green logistics, green transportation, and green warehouse (A.
Liu et al., 2023).

n

green supply chi@in management

green igitiatives

pp! green ogisTs
Sreer
green r.@/

green tramgportation

Figure 3. Visualization of connections with green logistics on a bibliometric map.
Source: Authors' elaboration in VOSviewer software (version 1.6.20).

During the analyses carried out, it was noticed that green issues are mainly raised in relation
to logistics and the supply chain when the topic of logistics services is mentioned.
This observation applies to both key green research areas and the totality of green keywords
assigned to the 199 scientific publications analysed. Considering the increased interest of
researchers in the green aspects of logistics services, the authors of this article believe that new
green key research areas can be expected to emerge in the future. Even now, there is a slowly
emerging interest in issues related to the management of human capital in individual logistics
entities towards green practices. As a result, references to the green HRM concept or green
competence management have been observed in the analysed set of scientific publications
(Moczydlowska et al., 2024). In the opinion of the authors of this article, the gradual greening
of logistics services in individual logistics entities will not only generate interest in green
competencies among researchers but will also steer research towards the creation of green jobs
(including green jobs of adequate quality and sustainability). The creation of these types of jobs
in the logistics sector under the influence of the greening process is already slowly becoming
noticeable to researchers (Kozar, Bednarski et al., 2024). Another area that the authors of this

article believe will be further developed is the issue of green logistics services.
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4. Summary

In contrast to previous bibliometric analyses that simultaneously focused on the topic of
logistics services and various green issues, this study differs in both the content of the
bibliometric query and the way the bibliometric map is generated by adding the term ‘green
research area’. In previous studies, the issue of green was addressed in bibliometric queries
alongside many other topics, such as sustainable development or eco-friendly practices,
and was often framed in a much broader context referring to various issues related to logistics
(Ren et al., 2019). This study thus fills a research gap in the context of logistics services.

The study identified 14 key green research areas addressed in scientific papers that
simultaneously discuss logistics services and various green issues. These areas do not explicitly
refer to green logistics services or even to green issues related to shaping a green labour market.
Nevertheless, it has been observed that these issues are slowly emerging, although, as original
keywords, they have so far been mentioned only in individual scientific studies. Based on the
analyses carried out, it can be clearly stated that the increased interest of researchers in green
issues in the context of logistics services will lead to both the further development of research
on existing green research problems and the emergence of entirely new green research areas

(especially those related to new innovative technologies).
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