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Abstract. Nowadays, enterprises have to be good for society, to take care of the environment, and to achieve
profit at the same time. And the closed-loop supply chain helps them being so. However, there is a lack of
bibliometric and visualization research in the area of “Closed-Loop Supply Chain”. Thus, this research aims
to present a bibliometric overview to define the current state of scientific production regarding “Closed-Loop
Supply Chain”. The review of 807 publications from the Scopus database (1995-2020) was conducted. Two
combinations of words with the logical operator (“supply chain” AND “reverse logistics”) were used. The
“title, abstract, keywords” field of search in the Scopus database was done. The visualization of the results
was made using VOSviewer program to graphically map the material. The study used the co-occurrence of
keywords and co-authorship (country) analyses. As a result, the most productive authors and journals were
defined. The most cited studies were determined. Country clusters and keywords (co-occurrence) clusters
were represented. The obtained results of the analysis and graphical presentations are relevant, and they form
the basis for a better understanding of the concept of Closed-Loop Supply Chain.

others. But in modern conditions that’s not enough. It is

1 Introduction important to think globally.
If the company wants to be efficient and successful, it
In recent years, it becomes clear that the only way for is time to look at the situation from the different points of
human beings to continue living in conditions of yiew. And th.e closed-loop supply chain is about. to' help in
transformation economy [1-4] is to start taking care of the it. The function of the closed-loop supply chain is to be
Earth, to become more wasteful than before, to step on the social- and environment-oriented. When producers add a
path of sustainable development. Today companies willing reverse chain to their classical supply chain, they make the
not only to be competitive and minimize risks in the long first step to being better and taking care of the planet.
term [5-18] but also willing to be socially responsible ) The 1rpp0rtance of ~ reverse supply chain
connect their systems with the sustainable processes. implementation can be confirmed by following factors:
The global concern about environmental issues keeps first, the level of product consumption arises every year, at

the same time products’ life-cycles are getting shorter and
shorter; secondly, no stability in consumers' tastes; thirdly,
the necessity for the organization to warranty returns and

growing in recent years. Thus, the problems of sustainable
development, sustainability, and waste management in
different spheres are discussed in the following studies

[19-28]. The importance of environmental investments product recalls. While using a reverse chain, enterprise
and green bonds is shown by scientists in papers [29-38]. benefits in different ways. Some enterprises use a reverse
Also, the scientists in the papers [39-40] proved that chain to show their sustainable position, to underline social
sustainable development and sustainability make a huge responsibility and environmental care. For others, it is a
impact on brand formation. great way to enhance sales performance, maximize profit,
Arising importance of social responsibility in terms of and reduce costs. o
environmental and sustainable development is discussed in So, clos.ed-loop s'upply chains involve not only forward
the following studies [41-43]. So, the increasing interest in supply chains to bring products and services to the end

consumers [47-54], but also reverse supply chains [55-57].
Thus, a closed-loop supply chain aims to recover
products’ added value by taking them back from customers

sustainable development over the years also made a huge
impact on the fields connected with supply chain and
logistics. New concepts have appeared. One of these

concepts is the closed-loop supply chain [44-46]. for reusing or remanufacturing them.
The supply chain management concept is well-known
and wide-used. It is about coordination, integration, 2 Method
efficiency, and value creation. Supply chain management
is aimed at product development and distribution process To develop the problem of closed-loop supply chains more
optimization. It is about to produce and to sell better than deeply we used a bibliometric analysis. The main reason
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for conducting a bibliometric analysis is to examine
bibliographical material, define the main scientific
directions in the sphere and interlinks between them, and
understand the pros and cons of the studies. In addition,
bibliometric analysis is a good tool to define the gaps in
existing scientific researches and to define directions for
further researches.

The bibliometric analysis in current research has a
similar structure to many other bibliometric studies, for
example, [58-64]. The bibliometric study in this paper
involved seven steps and was aimed to collect data in the
area of “Closed-Loop Supply Chain” (see Figure 1).

Step 1. Choice of research
area

“Closed Loop Supply
Chain”

I

|

A4

Step 2. Choice of suitable
information sources

>
Scopus database

I

“title, abstract,

A 2
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v
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V ]
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' ]
Step 6. Choice of the
language > in English > 827 articles
V ]
Step 7. Manual check > the pagers f\nalysls n > 807 articles
terms of their relevance

Fig. 1. Process of bibliometric analysis
The keywords used for data collection included
“Supply Chain” and “Reverse Logistics”. These two

keywords were defined after the literature review of
“Closed-Loop Supply Chain”: most scientists agree that
the closed-loop supply chain is a combination of these two
keywords.

Thus, for further research 807 articles were chosen.

3 Results and Discussion

The distribution of scientific papers over the years is
illustrated in Figure 2. According to the Figure, the first
publications are dated 90-ties, but the main rapid growth
started after 2005. We can highlight three stages in the
publication trend. The first stage was between 1995-2004,
the volume of studies was less than 10 studies per year.
The second stage was between 2005-2012 when the
volume of studies started growing moderately but was still
less than 50 studies per year. Finally, during the third stage,
from 2013 to 2019, the number of publications has
increased from 62 to 101. So, we can see the trend: the
number of publications was increasing every year with the
highest peak in 2019.

Also, this Figure shows us that more than 95% of
studies were published within the last 15 years.

Analyzing the citation rate over the years we see that
the highest rate of citations was in 2009 (3374 in total):
two of three the most cited articles were published that
year — Facility location and supply chain management — A
review (Melo M.T., Nickel S., Saldanha-da-Gama F.) with
total citation 1073 and The evolution of closed-loop supply
chain research (Guide Jr. V.D R., Van Wassenhove, L.N.)
with total citation 724 (see Table 1).

The 10 Most Cited Publications found in Scopus in the
area of “Closed-Loop Supply Chain” are in Table 1.
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Fig. 2. Total number of publications and total number of citations in the area of “Closed-Loop Supply Chain” between 1995 and 2020

(based on Scopus Database)
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Table 1. The 10 most cited studies in the area of “Closed-Loop Supply Chain” between 1995 and 2020 (based on Scopus Database)

.To.tal Author Article title Journal/Year of publication
citations
Savaskan R.C., . .
1198 Bhattacharya S., Closed—II)_, Oczlp Stulg)p ly Ch?th.O dels with Management Science, 2004
Van Wassenhove L.N. rocuct Remanutacturing
1073 Melo M.T., Nickel S., Facility location and supply chain European Journal of
Saldanha-da-Gama F. management — A review Operational Research, 2009
Guide Jr. VDR., The evolution of closed-loop supply chain .
724 Van Wassenhove, L.N. research Operations Research, 2009
Brand§nburg M., Quant.ltatlve models for sustainable supply European Journal of
554 Govindan K., chain management: developments and .
. . . Operational Research, 2014
Sarkis J., Seuring S. directions
Fleischmann M., Beullens P, The impact of product recovery on logistics Production and Operations
547 Bloemhof-Ruwaard J.M., twork desi M 2001
Van Wassenhove L.N. network design anagement,
Savaskan R.C., Reverse channel design: The case of competing .
201 Van Wassenhove L.N. retailers Management Science, 2006
471 Chaabane A., Ramudhin A., Design of sustainable supply chains under the International Journal of
Paquet M. emission trading scheme Production Economics, 2012
Lin C., Choy K.L., . . .
Survey of Green Vehicle Routing Problem: Expert Systems with
413 Ho G.T.S., Chung S.H., L
Past and future trends Applications, 2014
Lam H.Y.
Rogers D.S., . . . Journal of Business Logistics,
413 Tibben-Lembke R. An examination of reverse logistics practices 2001
364 Pishvaee M..S., A robust optimization approach to closed-loop Applied Mathematical
Rabbani M., Torabi S.A. supply chain network design under uncertainty Modelling, 2011

The most cited article, with 1198 citations, is Closed-
with

Loop  Supply Chain  Models

planning — the
Product

integration  of
tactical/operational decisions.

strategic

Remanufacturing, written by Savaskan R.C., Bhattacharya
S., Van Wassenhove L.N. [65]. In this study, the authors
highlighted the importance of designing effective
remanufacturing systems for companies to increase their
profit and used-product return rate. For this purpose, they
proposed to choose one of three possible supply chain
models with remanufacturing.

The second place takes the article by Melo M.T.,
Nickel S., Saldanha-da-Gama F. Facility location and
supply chain management — A review [66]. It has been
cited 1073 times. In this paper, the authors have made a
deep literature review of the facility location models in the
context of supply chain management. Also, the structure
of the supply chain network, including reverse logistics,
supply chain performance measures, and optimization
techniques were additionally reviewed by them. The
obtained results revealed the growing trend in supply chain

And in the third place is a study by Guide Jr., V.DR.,
Van Wassenhove, L.N. [67] The evolution of closed-loop
supply chain research, with 724 citations. In this study, the
authors within five phases have described the evolution in
the field of closed-loop supply chains.

It should be mentioned that Van Wassenhove L.N. (co-
author of the 1st and 3rd articles) is in the top 10
contributing authors (see Table 2). Also, many studies on
the list were published in the early 2000th.

The frequency of the author’s name appearance based
on the data from Scopus is in Table 2.

As the Table reveals, the top three contributors to the
research area are the following scientist K. Govindan,
Diabat A., and Amin S.H. Additionally, it was found that
almost 33% of all articles were published in top
10 journals.

Table 2. The number of published articles by top 10 contributing authors and top 10 journals in the area of “Closed-Loop Supply
Chain” between 1995 and 2020 (based on Scopus Database)

Number of Number of
Author published articles Journal SNIP published articles
Godivan K. 18 Journal of Cleaner Production 2.308 54
Diabat A. 12 International Journal of Production Economics 2.486 45
Amin S.H. 10 International Journal of Production Research 1.720 43
Zhang G. 9 Computers And Industrial Engineering 1.755 19
Van Wassenhove L.N. 8 International Journal of Advanced Manufacturing Technology| 1.596 19
Hazen B.T. 7 International Journal of Logistics Systems And Management | 0.758 18
Jaber M.Y. 7 International Journal of Supply Chain Management 0.599 18
Kannan G. 7 International J ourpaq of Physical Distribution 2109 17
And Logistics Management

Kumar S. 7 European Journal Of Operational Research 2.455 14
Richev R.G. 7 International Journal of Logistics Management 1.134 14
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Fig. 3. Network of relationships between authors (minimum three documents in common) (based on Scopus Database), generated using

VOSviewer

Moreover, as we can see from Figure 3, five the most
contributing authors form five main scientific clusters —
Godivan K., Diabat A., Zhang G., Van Wassenhove L.N.
and Kannan G. Also, Godivan K. works in an
international group with Diabat A., and Diabat A.
cooperates with Zhang G.

Figure 4 shows a network that illustrates the main
publishing countries in the area of “closed-loop supply
chain”. As a result, eleven country clusters were formed.
Four countries have leading positions in this research
area. They are the USA (156 documents, 11843
citations), India (120 documents, 3305 citations), China
(81 documents, 1788 citations), and the United Kingdom
(65 documents, 1845 citations). These four countries
form the main clusters, and they are followed by Iran (75
documents, 2651 citations) and Canada (46 documents,
2927 citations). Other clusters are smaller.

To identify the most frequent keywords relevant to
the area, the network of relationships between keywords
(co-occurrence) was formed (using VOSviewer).

Figure 5 illustrates the main keywords used and the
size of the nodes. The program created thirteen clusters.
They represent the 175 keywords with the most frequent
co-occurrences. Different clusters are illustrated in
different colors.

The same color of the nodes and keywords means that
they belong to the same cluster. The most common
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keywords leading the main clusters are: ‘“reverse
logistics” — 536 occurrences (orange), “logistics” —
294 occurrences (yellow), “supply chains” — 285
occurrences (light blue), “supply chain management” —
246 occurrences (brown), “closed-loop supply chains” —
137 occurrences (gold), “recycling” — 96 occurrences
(blue), “sustainable development” — 85 occurrences
(red), “remanufacturing” — 73 occurrences (light green).

The integral result of the conducted analysis is the
determination of the relationship between the main
aspects of the research and the identification of the most
problematic areas in the field of Closed-Loop Supply
Chain. In the future, obtained results will allow us to
focus on unexplored aspects of the scientific problem and
increase its value.

4 Conclusions

The article analyzed and defined the concept of closed-
loop supply chain concentrating on the use of
bibliometrics. A bibliometric analysis was carried out
with a sample of 807 scientific papers in total and has
shown that the rapid growth of the publications started
after 2005. Regarding the countries, the greatest number
of articles were published by the authors from the United
States, the United Kingdom, China, and India.
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Fig. 4. The network of relationships between countries (based on Scopus Database), generated using VOSviewer
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Fig. 5. Network of relationships between keywords (based on Scopus Database), generated using VOSviewer

The top journals in the area were Journal of Cleaner
Production, International Journal of Production
Economics, and International Journal of Production
Research.

The three most cited articles are focused on the
supply chain management and closed-loop supply chain
and have total citation 2995.

Finally, this study improves our understanding of
how the closed-loop supply chain concept has been
developed, helps to define its main components, and
highlights the further research trends.

We will focus our further researches on using other
software and methodologies to extend bibliographic
studies and reach more fruitful scientific results. Also, to
deeper the obtained results, we will analyze some of the
clusters and themes of this research in more detail to
identify the gaps and ways of their overlapping.
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