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Abstract

Recently, the emergent concept of green supply chain has received increasing attention. Although popular among scholars,
many literature reviews have only examined GSC from a general point of view or focused on a specific issue related to GSC.
This study presents a comprehensive analysis of the influence and productivity of research on GSC from 1995 to 2017 by
reporting trends among authors, countries and institutions based on a bibliometric approach. To this end, the study analyzes
around 1900 papers on GSC. This study uses the Web of Science Core Collection database to analyze the bibliometric data
and the visualization of similarities viewer method to graphically map those data. The graphical analysis uses bibliographic
coupling, co-citation, co-authorship and co-occurrence of keywords.

Graphical abstract

international journal of logis

. i anal hierarchy proce informicontrol
european j purchasin informsciences

int] environ sci te
prod plan control expertsyst appl

int j purchasing mat intj prod res
int j oper prod man_, |

j purch supply manag

computind eng

comput.oper res

i opermanag  Supply chain manag s COMBUtind
J pew'a g ind manage data syst . . st s
) britj mandge int j prod econ eur joperres

; ucase study res desig U0 decis support syst transport sci
multivariate data an, @ prod opermanag

acad m age rev transportres d-tr e
j marketing res mitSloan manage — cannibals forks trip resour conserv recy
“Jmepege busiflessstrategy &n wnjsipwansiggy —j-clean prod  operres
- ¢ o A -
¢ adminsejquart
int j hum resour man corp soc rgsp env ma
jmanage stud’™] busiethics
o eur j marketing - int] hosp‘manag g enviroggnanageg
orgamvstud B -
jworld bus ® | environ @gon manag  Sconomeuica
j consym mark @ecol@ndic

environ resour econ -
“ res policy am ecen rev jindiecal &

working paper

clean teaBinol envir
technol fepecast soc

waste@anage computghem eng

ecolgeon energpolicy

intj lifeigycle ass

world dev areneW sugbenergrev
globgl environ chang

sci totalenviron

appl@nerg -
scignce

p natl acad sci usa biomassibioenerg
® greerchgm

bioresougge technol

foodspolicy

X@“D VOSviewer

Keywords Green supply chain - Bibliometric approach - Web of Science - VOS viewer

Introduction

Over the last decades, enterprises have begun to apply envi-
ronmental management programs and green supply chain
practices, to help them compete in the markets. At the same
time, the number of studies on green supply chain (GSC) has
significantly increased during this period.
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Numerous studies have reviewed the literature on GSC in
the period surveyed in this study. Each of these works has
analyzed the GSC literature from a different point of view.
For example, Srivastava (2007) adopts an integrated and
fresh approach to consider the field of green supply chain
management (GSCM) because of the necessity to present a
comprehensive references of GSCM to help academicians,
researchers and practitioners. Carter and Rogers (2008)
provide a large-scale literature review and use conceptual
theory to introduce the concept of sustainability to the field
of supply chain management. They demonstrate the rela-
tionships among environmental, social and economic per-
formance within the context of a supply chain management.
Seuring and Miiller (2008) offer a conceptual framework to
summarize the research in the field of sustainable supply
chain. Their paper also offers a literature review on sustain-
able supply chain management. Hassini et al. (2012) review
the literature related to sustainable supply chain (SSC) and
provide a framework for SSC and performance manage-
ment, whereas Ahi and Searcy (2013) identify and analyze
the published definitions of GSCM and sustainable supply
chain management (SSCM). Tiwari et al. (2018) analyze
big data analytics in supply chain management. On the
other hand, Govindan et al. (2015) focus on green supplier
selection, whereas Miemczyk et al. (2012) investigate the
sustainability of a purchasing and supply chain. Fahimnia
et al. (2015) present a comprehensive evolution of the field,
focusing on forward green supply chain practices by imple-
menting a bibliometric methodology. Although the above-
mentioned literature review as well as other works provides
valuable information on the state of the literature on GSC,
there is still much need for a comprehensive bibliometric
approach to analyze this literature. Based on this reality,
after 2012 that is the last year of the work by Fahimnia et al.
(2015), the GSC area experiences a huge increasing trend
so our study tries to cover this growth and report it. Besides,
we believe that Web of Science (WoS) as a comprehensive
database could prepare more complete results that can help
us to obtain a more thorough analysis of this area. Also, in
our work the items not only from one aspect (no. of papers)
but also based on many measurements such as total publica-
tions, total citation and A-index try to explore the trends and
the different items.

The aim of the work is to provide a bibliometric overview
of GSC by using a modern bibliometric approach that uses
several bibliometric indicators and the VOS viewer software
during a 22-year period from 1995 to 2017 by reporting
trends among authors, countries and institutions. To present
the results graphically, this paper uses VOS viewer software
(Van Eck and Waltman 2010). To develop the mapping analy-
sis (Merigd et al.2018), this study uses bibliographic cou-
pling (Kessler 1963), co-citation (Small 1973), co-authorship
and co-occurrence of keywords (Merigé et al. 2016).
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This paper first briefly discusses concepts and bibliomet-
ric studies related to green supply chain and reviews the
existing literature. The next section describes the bibliomet-
ric methods used throughout the paper. “Results” section
presents the bibliometric results of the WoS Core Collection,
and “Graphical analysis of GSC with VOS viewer” section
develops a graphical analysis of the bibliographic materials.
The closing section describes the paper’s findings and states
its conclusions.

Background
Green supply chain

An important environmental concept that has gained atten-
tion among companies and scholars over recent decades is
GSCM. At the same time, a diverse set of definitions has
been suggested for GSCM. This concept, as Srivastava
(2007) notes, can be defined in several ways such as green
purchasing, integrated green supply chains flowing from
supplier to manufacturer to customer or reverse logistics. As
mentioned above, Ahi and Searcy (2013) propose a thorough
framework of 22 definitions of GSCM and 12 definitions of
SSCM. Tseng et al. (2016) present empirical evidence of
firms” GSC capabilities while Tsireme et al. (2012) explore
the reasons that affect the decisions of managers of firms to
adopt management practices in GSCM. The main objective
of GSCM is to reduce, as much as possible, harmful envi-
ronmental influences such as air and water pollution and to
improve the ability to manage waste of resources such as
energy, materials and products (Rao and Holt 2005; Eltayeb
etal. 2011).

Many studies are conducted to achieve these objec-
tives. For instance, Sarkis (2012) provides a framework to
understand and appreciate the relationships among various
research streams and topics in the field. Kainuma and Tawara
(2006) extend the scope of supply chains to include reuse
and recycling of products and services throughout their life
cycle and apply that extended notion in a setting to confirm
its efficiency. Based on their technique, Kainuma and Tawara
(2006) were able to measure environmental and managerial
performance. In another study, Kumar et al. (2012) explore
a simple model that companies may use to understand and
improve supply chain sustainability practices. Besides, de
Oliviera et al. (2018) present the GSCM practices from a
comprehensive point of view and to analyze the subject’s
behavior through a bibliometric analysis from 2006 to 2016.

Antecedents

There are numerous definitions for the term bibliometrics in
the literature. One of the very first definitions of this term
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provided by Pritchard (1969) is “the application of math-
ematics and statistical methods to books and other media
communications.” A more comprehensive definition sug-
gested by White and Mccain (1989) is that “bibliometrics is
the quantitative study of the literature as they are reflected
in bibliographies.” According to yet another definition pro-
posed by Broadus (1987), bibliometrics is “the quantitative
study of physical published units, or of bibliographic units,
or of surrogates of either” (Hood and Wilson 2001). The
power of bibliometrics to classify the various aspects of a
publication and its reported results in an organized form
made bibliometrics a popular method. Additionally, this
methodology not only is possible to apply in all of the fields
of science but also can be used to review the performance
of different journals (Laengle et al. 2018; Martinez-Lopez
et al. 2018). By using a very powerful and multifunctional
software, it is easy to analyze the results obtained through
bibliometrics (Merigé et al. 2015). The traces of a bibliomet-
ric analysis can be detected in papers in operational research/
management science (OR/MS), production and operational
management (POM), supply chain management (SCM),
green supply chain (GSC) and some other environmental
science disciplines.

In recent decades, the use of OR/MS within the scientific
community has increased substantially (Merigé and Yang
2017). They present a bibliometric overview of research
published in OR/MS to identify some of the most relevant
studies in this field and some of the newest trends according
to the information found in the Web of Science database.
Chang and Hsieh (2008) evaluate the distribution of papers
published by Asian authors in OR/MS journals from 1968
to 2006 based on a bibliometric analysis, whereas White
et al. (2011) attempt to present an overall assessment of OR
in developing countries. In another work, Mingers and Xu
(2010) concentrate on citation counts of papers published in
six well-known MS journals.

“The origin of operations management is closely linked
with the birth of the company itself, as there has always
been a need to produce goods and services to be managed”
(Alfalla-Luque and Medina-L6pez 2009). Several bibliomet-
ric studies have also been done in the field of POM. Pilking-
ton and Liston-Heyes (1999) use a co-citations analysis to
investigate the intellectual foundations of the POM literature
and consider whether they are distinct from those commonly
associated with rival fields. Hsieh and Chang (2009), based
on papers published in 20 core POM journals, explore the
global POM research. Moreover, most of the academic areas
of management have performed studies based on bibliomet-
ric parameters. These areas range from accounting and busi-
ness to technologies used in business and industry.

Supply chain management is a strategy for integrating
the activities of a supply chain (Oliver and Webber 1982)
on a day-by-day basis, which has gained popularity among

academics, and its nature has been investigated in numerous
studies (Shiau et al. 2015). For example, Wong et al. (2012)
develop a systematic review of the cross-disciplinary litera-
ture on SCM. At the same time, numerous studies analyze
supply chain management through a bibliometric perspec-
tive. Charvet et al. (2008) use a bibliometric approach to
study the intellectual structure of supply chain management.
In another work, Alfalla-Luque and Medina-Lépez (2009)
examine SCM and its influence on the needs of companies
by analyzing the bibliometric studies of the main journals
in the discipline. Also, Chen et al. (2017) conduct a system-
atic literature review and a quantitative bibliometric analysis
to review the literature to find out about the items that are
studied by the authors and the existing gaps in the body of
knowledge.

Some of the bibliometric studies focus on specific issues
of GSC such as performance measurement (Beske-Janssen
et al. 2015), corporate social responsibility for supply chain
management (Feng et al. 2017) or green innovation (Albort-
Morant et al. 2017). For example, Fahimnia et al. (2015)
present a comprehensive evolution of the field, focusing on
forward green supply chain practices by implementing a bib-
liometric methodology; their findings provide a robust road
map for further investigations in this field. Beske-Janssen
et al. (2015) systematically review the academic literature
on sustainability performance measurement for SSCM pub-
lished in the last 20 years. In the other study, Thomé et al.
(2016) offer a novel combination of systematic literature
review and bibliometric analysis of sustainable new product
development.

There are some bibliometric works that have done to study
some environmental issues. As an example, Hu et al. (2010)
did a bibliometric analysis to identify the global research
related to lead in drinking water field from 1991 to 2007 or
in another similar work, Fu et al. (2013) analyzed the same
topic but during 1992 and 2011. Zhao et al. (2018) conduct a
large-scale bibliometric analysis on the trends of the emerg-
ing contaminants: nano-adsorbents, nano-photocatalysts and
related research topics from the literature during 1998-2017.
In another study, Wang et al. (2014) carried out a bibliomet-
ric analysis to provide insights into research activities and
tendencies of the global risk of engineering nanomaterials
(ENMs) from 1999 to 2012. From the other point of view,
Andrade et al. (2017) organized a bibliometric analysis to
investigate and analyze the scientific production related to
indoor air quality of environments used for physical exercise
and sports practice. loana-Toroimac (2018) through a review
of previous publications builds maps of scientific knowledge
on the hydromorphology integration in the water framework
directive. In a more general and comprehensive perspective,
Khan and Ho (2012) identify the top-cited articles published
in environmental science journals listed in Journal Citation
Reports (JCR). Finally, Dragos and Dragos (2013), with a
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help of bibliometric approach, analyze the factors affecting
scientific productivity in environmental sciences and ecology.

Bibliometric methods

This study uses certain bibliometric indicators to organize
the data in a more reader-friendly form. By implementing
these indicators, the paper aims to show different results
relating to the same variable (Cancino et al. 2017). Among
other things, the study uses the total number of papers and
citations to measure productivity and influence (Blanco-
Mesa et al. 2017), cites per paper and k-index (Alonso
et al. 2009; Hirsch 2005). In addition, the study uses cita-
tion thresholds and some other indicators such as institu-
tions ranking, country ranking and publications per person
(Laengle et al. 2017; Valenzuela et al. 2017).

The study provides the bibliometric data from WoS Core
Collection database. The search process occurred in Septem-
ber 2017 by using the keyword “green and supply chain.”
Search results are for articles published by the end of 2017.
The initial search identified 2440 papers which were later
reduced to 1892 after removing any document not classi-
fied as article, review, letter or note. So, the final number of
papers of the analysis is 1892. The documents have 58,785
citations in total resulting in 31.07 citations per paper. The
h-index is 111, implying that out of the 1892 papers, 111
have 111 citations or more.

As a complementary analysis, this study also presents
a graphical image of the bibliographic material using the
VOS viewer software (Van Eck and Waltman 2010). This
software collects data and generates maps based on biblio-
graphic coupling, co-authorship, citation, co-citation and
co-occurrence of keywords (Merig6 et al. 2016; Wang et al.
2018). Bibliographic coupling (Kessler 1963) occurs when
two papers cite the same third paper. Co-citation (Small
1973) measures the most cited paper; it occurs when two
papers are cited by a third paper. Co-authorship measures
the degree of co-authorship of the most productive authors.
Citation analysis focuses on the degree of citations between
two variables. The co-occurrence of keywords shows the
most common keywords used by different papers, as well
as which keywords usually appear below the abstract. Net-
work connection visualizes the keywords that appear more
frequently in the same papers (Cancino et al. 2017).

Results
Publication and citation structure of GSC
The very first paper on GSC was published in 1995. Since

then, the number of papers published on GSC has grown.
To better understand this trend, Table 1 reports the number
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of papers published on GSC and their total citations. Addi-
tionally, by defining some thresholds, Table 1 identifies the
range of highly cited papers relative to those with one or
five citations.

During the first 7 years of the period studied in this paper,
the number of papers published on GSC had not exceeded
one. After this period, there had been a slight growth in
the number of papers published on GSC. Until 2012, the
number of published papers had increased significantly
relative to previous years. From 2012 to 2017, journals had
published increasingly more papers; the highest number of
published papers is in 2017 with 469 papers. It should be
noted that 6.82% of the papers have received more than one
hundred citations that is 129 out of 1892 papers. In addition,
15.54% of the papers have received more than 50 citations
and 68.08% and 90.17% of the papers have received more
than five and one citations, respectively.

The next step is to analyze the most cited published
papers in various journals. Table 2 reports the results based
on a list of the 50 most cited papers of all time. The most
cited paper in the GSC area was published in 2008 by Stefan
Seuring and Martin Mueller; this paper has received 1400
citations. Among the ten most cited papers, Joseph Sarkis
and Qinghua Zhu are leading in the list with three and two
papers, respectively.

Another interesting item involving several factors is the
most cited papers by other papers published in the GSC
field. To derive this output, this study applies the VOS
viewer (Van Eck and Waltman 2010) which enabled us to
generate the results for co-citation of papers. Table 3 shows
the 30 most cited papers from the highest to the lowest. The
first three papers on this list receive the highest number of
citations among the papers listed in Table 2.

In addition, another interesting item is the journals that
are citing GSC. Table 4 presents the 30 journals that publish
the largest numbers of papers citing GSC. To gain a deeper
insight into these results, we have divided them into four
periods. The first period stretches from 1995 to 2002 and
the last from 2013 to 2017. Journal of Cleaner Production
is the leading journal on this list. In the last two periods
(from 2008 to 2017), there has been a sharp increase in the
number of published papers citing GSC. Interestingly, the
third-ranked journal on this list, Sustainability, has published
30 papers during the last 5 years.

A valuable point of view is obtained by data on authors,
universities and countries of papers citing GSC. This analy-
sis provided us with essential information about the GSC lit-
erature. Table 5 shows the top 30. After Clark University, the
next two universities are Asians universities: the Hong Kong
Polytechnic University and Dalian University of Technology.
The presence of a remarkable number of Asian universities
among the top universities shows the high interest in GSC in
this region. Besides, the presence of many Asian countries
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:tar?llcil:rei?rgglcdtaﬁon Years TP TC >100 >50 >20 >10 >5 >1
1995 1 21 0 0 1 1 1 1
1996 1 300 1 1 1 1 1 1
1997 2 80 0 1 2 2 2 2
1998 1 244 1 1 1 1 1 1
1999 0 0 0 0 0 0 0 0
2000 3 235 1 1 2 2 2 3
2001 1 69 0 1 1 1 1 1
2002 6 620 2 2 4 5 6 6
2003 4 809 2 2 4 4 4 4
2004 11 1360 3 6 8 10 11 11
2005 10 2362 5 8 10 10 10 10
2006 9 1604 7 9 9 9 9 9
2007 20 3870 12 16 17 20 20 20
2008 35 5559 16 22 29 32 33 34
2009 30 2572 8 18 24 28 29 29
2010 69 3631 13 25 40 56 60 67
2011 81 5884 19 43 55 65 72 78
2012 150 7203 18 51 103 120 137 148
2013 141 5830 13 36 88 113 126 137
2014 206 5811 6 30 101 148 180 199
2015 283 5235 2 19 99 170 214 267
2016 359 3288 0 1 50 120 218 328
2017 469 2198 0 1 17 70 151 350
Total 1892 58,785 129 294 666 988 1288 1706
% 100 6.82 15.54 35.20 52.22 68.08 90.17

TP and Tc=Total papers and citations; > 100, >50, >20, > 10, >5, > 1. Number of papers with equal or
more 100, 50,20, 10, 5 and 1 citations

in the analysis of countries also indicates the importance
of this research area in Asia. Note that in this table and the
other ones, we considered China and Taiwan as one country
and also as separated countries.

Leading institutions and countries of GSC

Table 6 reports valuable information about the active insti-
tutions in the field of GSC. This table was organized based
on the largest number of papers published in the journal. In
addition, this comprehensive source shows some valuable
information such as cites per paper, h-index and number of
papers in each journal among the top 50 most cited articles.

The Hong Kong Polytechnic University is the most pro-
ductive and influential institute on this list. Because the
ranking is based on the level of productivity, some universi-
ties, such as the Dalian University of Technology, have a
higher level of influence and a lower level of productivity
than other institutions. Thus, although the Dalian University
of Technology is ranked third, it has more citations relative
to the University of Southern Denmark.

With the help of Table 7, it is possible to consider a more
detailed view of the institutions during the period surveyed
in this paper. According to the information shown in these
tables, although a Danish university is the leader of the last
period of this study, the presence of Asian universities and
especially the Chinese one is an important fact. The vital
message folded in these data is the presence of Asian uni-
versities among the top universities; for example, the Islamic
Azad University is the fourth one or University of Tehran
is the seventh university of the list in the last period of the
study.

Table 8 which reports results on countries provides a gen-
eral understanding of these results and some important gen-
eral criteria and represents the same results through 5-year
intervals. The USA in both the general and the 5-year-inter-
val formats occupies the first position if we do not consider
China and Taiwan as the same country. However, the table
shows a rapid ascent of Asian countries to the top of the list.
Moreover, additional changes in the ranking of countries
seem to be inevitable.

@ Springer
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Table 2 Fifty most cited documents in GSC

R Journal TC Title Author/s Years C/Y

1 JCP 1400 From a literature review to a conceptual framework for Seuring, S; Mueller, M 2008 140
sustainable supply chain management

2 IIMR 1079 Green supply chain management: a state-of-the-art Srivastava, SK 2007 98.09
literature review

3 1JPDL 825 A framework of sustainable supply chain management: Carter, CR.; Rogers, DS 2008 82.50
moving toward new theory

4 JOM 783 Relationships between operational practices and Zhu, QH; Sarkis, J 2004 55.93
performance among early adopters of green supply
chain management practices in Chinese manufactur-
ing enterprises

5 1JOPM 670 Do green supply chains lead to competitiveness and Rao, P; Holt, D 2005 51.54
economic performance?

6 POM 569 Sustainable operations management Kleindorf, PR; Singhal, K; Van Wassenhove, LN 2005 43.77

7 JOM 558 Sustainable supply chains: An introduction Linton, JD.; Klassen, RD; Jayaraman, V 2007 50.73

8 JCP 529 A strategic decision framework for green supply chain ~ Sarkis, J 2003 35.27
management

9 1JPE 504 An organizational theoretic review of green supply Sarkis, J; Zhu, QH; Lai, KH 2011 72
chain management literature

10 IJPE 491 Environmental management and manufacturing perfor- Vachon, S; Klassen, RD 2008 49.10
mance: the role of collaboration in the supply chain

11 IJOPM 471 Extending green practices across the supply chain: the  Vachon, S; Klassen, RD 2006 39.25
impact of upstream and downstream integration

12 JSCM 423 Building a more complete theory of sustainable supply Pagell, M; Wu, Z 2009 47
chain management using case studies of ten examples

13 IJOPM 409 Green supply chain management in China: pressures, Zhu, QH; Sarkis, J; Geng, Y 2005 31.46
practices and performance

14 TJPE 375 Confirmation of a measurement model for green sup-  Zhu, QH; Sarkis, J; Lai, KH 2008 37.50
ply chain management practices implementation

15 1JPDL 360 Sustainable supply chain management: evolution and  Carter, CR.; Easton, PL 2011 5143
future directions

16 JCP 354 Green supply chain management: pressures, practices  Zhu, QH; Sarkis, J; Lai, KH 2007 32.18
and performance within the Chinese automobile
industry

17 JCP 300 An inter-sectoral comparison of green supply chain Zhu, QH; Sarkis, J 2006 25.00
management in China: drivers and practices

18 CMR 300 Lean and green: the move to environmentally con- Florida, R 1996 13.64
scious manufacturing

19 IJPR 292 The moderating effects of institutional pressures on Zhu, QH; Sarkis, J 2007 26.55
emergent green supply chain practices and perfor-
mance

20 DSS 288 A review of modeling approaches for sustainable sup-  Seuring, S 2013 57.60
ply chain management

21 1IJOPM 285 Greening the supply chain: a new initiative in South Rao, P 2002 17.81
East Asia

22 EJOR 284 Quantitative models for sustainable supply chain man- Brandenburg, M; Govindan, K; Sarkis, J; Seuring, S 2014 71
agement: developments and directions

23 TJPE 266 A literature review and a case study of sustainable sup- Hassini, Elkafi; S, Chirag; SC 2012 44.33
ply chains with a focus on metrics

24 ESA 262 A novel hybrid MCDM approach based on fuzzy Buyukozkan, G; Cifci, G 2012 43.67
DEMATEL, fuzzy ANP and fuzzy TOPSIS to evalu-
ate green suppliers

25 1IJPE 260 Impact of lean manufacturing and environmental Yang, MG; Hong, P; Modi, SB 2011 37.14
management on business performance: an empirical
study of manufacturing firms

26 JCP 257 Mapping the green product development field: engi- Baumann, H; Boons, F; Bragd, A 2002 16.06

neering, policy and business perspectives

@ Springer
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Table 2 (continued)

R Journal TC Title Author/s Years C/Y

27 RCR 255 An analysis of the drivers affecting the implementation Diabat, A; Govindan, K 2011 36.43
of green supply chain management

28 ESA 253 A green supplier selection model for high-tech industry Lee, AHI; Kang, HY; Hsu, CF; et al. 2009 28.11

29 MQ 248 Information systems innovation for environmental Melville, NP 2010 31
sustainability

30 EJOR 246 Operations research for green logistics — an overview Dekker, R; Bloemhof, J; Mallidis, I 2012 41
of aspects, issues, contributions and challenges

31 EJOR 244 Evaluating environmentally conscious business prac-  Sarkis, J 1998 12.20
tices

32 JCP 224 A comparative literature analysis of definitions for Ahi, P; Searcy, C 2013 44.80
green and sustainable supply chain management

33 TRE 224 An integrated logistics operational model for green Sheu, JB; Chou, YH; Hu, CC 2005 17.23
supply chain management

34 OIUMS 223 Network design for reverse logistics Srivastava, SK 2008 22.30

35 POM 220 Collaboration and evaluation in the supply chain: the Klassen, RD; Vachon, S 2003 14.67
impact on plant-level environmental investment

36 DSS 216 A multi-objective optimization for green supply chain ~ Wang, F; Lai, X; Shi, N 2011 30.86
network design

37 TRE 215 Green supply chain management implications for clos- Zhu, QH; Sarkis, J; Lai, KH 2008 21.50
ing the loop

38 TJPE 212 Modeling carbon footprints across the supply chain Sundarakani, B; de Souza, R; Goh, M; Wagner, 2010 26.50

SM; Manikandan, S

39 SCMIJ 212 Corporate social responsibility in global supply chains Andersen, M; Skjoett-Larsen, T 2009 23.56

40 TRE 209 Environmental purchasing and firm performance: an Carter, CR; Kale, R; Grimm, CM 2000 11.61
empirical investigation

41 JOM 203 Balancing priorities: decision making in sustainable Wu, Z; Pagell, M 2011 29
supply chain management

42 SCMIJ 201 Use the supply relationship to develop lean and green ~ Simpson, DE; Power, DF 2005 15.46
suppliers

43 JCP 200 Integration of artificial neural network and MADA Kuo, RJ; Wang, YC; Tien, FC 2010 25.00
methods for green supplier selection

44 ESA 199 Supplier selection using fuzzy AHP and fuzzy multi- Shaw, K; Shankar, R; Yadav, SS; Thakur, LS 2012 33.17
objective linear programming for developing low-
carbon supply chain

45 SCMIJ 199 Green supply chain management practices: impacton  Green, KW Jr.; Zelbst, PJ; Meacham, J; et al. 2012 33.17
performance

46 SCMIJ 198 Dirivers for the participation of small- and medium- Lee, SY 2008 19.80
sized suppliers in green supply chain initiatives

47 OIMS 193 Firm-level correlates of emergent green supply chain Zhu, QH; Sarkis, J; Cordeiro, JJ; Lai, KH 2008 19.30
management practices in the Chinese context

48 SCMIJ 191 Making connections: a review of supply chain manage- Ashby, A; Leat, M; Hudson-Smith, M 2012 31.83
ment sustainability literature

49 JSCM 190 Corporate social responsibility reports: A thematic Tate, WL; Ellram, LM; Kirchoff, JF 2010 23.75
analysis related to supply chain management

50 POM 188 Drivers and Enablers That Foster Environmental Man- Lee, SY; Klassen, RD 2008 18.80

agement Capabilities in Small- and Medium-Sized
Suppliers in Supply Chains

Abbreviations available in Table 1 except for: R rank; C/Y citations per year; JCP Journal of Cleaner Production; I/JMR International Journal of
Management Reviews; JOM Journal of Operations Management; IJPLDL International Journal of Physical Distribution and Logistics Manage-
ment; [JOPM International Journal of Operations and Production Management; IJPE International Journal of Production Economics; JSCM
Journal of Supply Chain Management; IJPR International Journal of Production Research; EJOR European Journal of Operational Research;
MQ MIS Quarterly; TRE Transportation Research Part E Logistics and Transportation Review; ESA Expert Systems with Applications; POM
Production and Operations Management; RCR Resource Conversation and Recycling; OIJMS Omega International Journal of Management Sci-
ence; DSS Decision Support Systems; SCM1J Supply Chain Management: an International Journal; M&SOM Manufacturing & Service Opera-
tions Management; JSCM Journal of Supply Chain Management; JEM Journal of Environmental Management
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Table 3 Most cited documents

. e R Cited reference Citations TLS

in GSC publications
1 Srivastava SK, 2007, Int ] Manag Rev, v9, p53 388 381
2 Zhu QH, 2004, J Oper Manag, v22, p265 374 374
3 Seuring S, 2008, J Clean Prod, v16, p1699 348 346
4 Rao P, 2005, Int J Oper Prod Man, v25, p898 323 323
5 Vachon S, 2006, Int J Oper Prod man, v26, p795 242 241
6 Sarkis J, 2011, Int J Prod Econ, v130, p1 223 223
7 Sarkis J, 2003, J Clean Prod, v11, p397 220 219
8 Carter CR, 2008, Int J Phys Distr Log, v38 214 213
9 Vachon S, 2008, Int J Prod Econ, v111, p299 204 203
10 Zhu QH, 2005, Int J Oper Prod Man, v25, p449 203 203
11 Porter ME, 1995, Harvard Bus Reyv, v73, p120 202 201
12 Hart S1, 1995, Acad Manage Reyv, v20, p986 200 200
13 Zhu QH, 2008, Int J Prod Econ, v111, p261 191 191
14 Bowen FE, 2001, Prod Oper Manag, v10, p174 187 187
15 Hervani AA, 2005, Benchmarking, v12, p330 170 170
16 Llnton JD, 2007, J Oper Manag, v25, p1075 170 169
17 Kleindorfer PR, 2005, Prod Oper Manag, v14, p482 165 163
18 Zhu QH, 2006, J Clean Prod, v14, p472 158 158
19 Zhu QH, 2007, J Clean Prod, v15, p1041 156 156
20 Rao P, 2002, Int J Oper Prod Man, v22 154 154
21 Walker H, 2008, Journal Purchas Supply Manag, v14, p69 150 150
22 Min H, 2001, Int J Oper Prod Man, v21, p1222 139 138
23 Zhu QH, 2007, Int J Prod Res, v45, p4333 138 137
24 Klassen RD, 1996, Manage Sci, v42, p1199 125 125
25 Russo MV, 1997, Acad Manage J, v40, p534 123 123
26 Handfield R, 2002, Eur J Oper Res, v141, p70 121 120
27 Geffen CA, 2000, Int J Oper Prod Man, v20 120 120
28 King AA, 2001, Prod Oper Manag, v10, p244 120 120
29 Fornell C, 1981, J Marketing Res, v18, p39 117 116
30 ArmStrong JS, 1977, J Marketing Res, v14, p396 111 111
TLS Total link strength

Graphical analysis of GSC with VOS viewer

The previous part focused on general results concerning
leading authors, institutions and countries in the field of
GSC. It is also useful, however, to examine such outputs
as co-citation and co-occurrence of keywords. To this end,
this study uses VOS viewer software (Van Eck and Walt-
man 2010).

To show co-citation, that is, two journals cited by a third
journal, Fig. 1 reports the results of journals with a thresh-
old of 100 citations and of papers with the 100 most repre-
sentative co-citation connections. As it can be seen, differ-
ent clusters of journals are separated by distinct colors. The
Journal of Cleaner Production is in the center of this figure
being a leading journal with the highest number of citations
received in this field. Besides, another interesting item is the
form of the dispersion of the journals. Normally, the clusters

@ Springer

are formed based on the common subjects in the same area
and cite the journals that are in their area although there are
some exceptions also.

To gain a deeper insight into the results presented in
Fig. 1, Table 9 shows the 50 most cited journals. This report
is divided into two classifications: global and periodic. The
periodic analysis allowed us to study the effects and evolu-
tion of each of these journals.

Another noticeable item is the bibliographic coupling of
institutions. Figure 2 presents a visual report of data involving
at least 100 papers and 300 bibliographic coupling connec-
tions. In addition, this figure shows how each of the leading
institutions is connected to the other institutions. To interpret
this figure and justify the obtained result, two items are impor-
tant: 1. the proximity of the universities either in the same
country or in the same continent and 2. the nationality of the
authors. As it can be seen, normally the collaboration occurs
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Table 4 Citing article of GSC: journals

R Journal 95-02 03-07 08-12 13-17 TP

1 J. of Cleaner Production 2 8 24 243 271
2 Int J. of Production Economics - 3 38 91 132
3 Sustainability - - - 74 74
4 Int J. of Production Research - 6 20 46 72
5 Supply Chain Management an Int J. - 2 15 29 46
6 Business Strategy and the environment - - 14 23 37
7 Transportation Research Part E Logistics and Transportation Review 1 1 10 23 35
8 Production Planning Control - - 6 25 31
9 Resources conservation and Recycling - - 10 21 31
10 Int J. of Physical Distribution Logistics Management - - 12 18 30
11 Computers & Industrial Engineering - - 3 26 29
12 Int J. of Operations Production Management 1 5 4 18 28
13 European J. of Operational Research 1 1 2 21 25
14 Industrial Management & Data Systems 1 - 4 15 20
15 Industrial Marketing Management - - 8 12 20
16 Expert Systems with Applications - - 9 9 18
17 Benchmarking an Int J. - - - 17 17
18 Int J. of Logistics Management - - 4 12 16
19 J. of Purchasing and Supply Management - - 6 9 15
20 Int J. of Advanced Manufacturing Technology - - 2 11 13
21 OMEGA IntJ. of Management Science - - 3 10 13
22 J. of Environmental Management - 2 4 6 12
23 Renewable Sustainable Energy Reviews - - - 12 12
24 Int J. of Logistics Research and Applications - - 4 11
25 J. of Supply Chain Management - - 3 8 11
26 Transportation Research Part D Transport and Environment - - 1 10 11
27 Int J. of Environmental Science and Technology - 1 4 5 10
28 J. of Manufacturing Technology Management - - - 10 10
29 Mathematical Problems in Engineering - - - 10 10
30 Annals of Operations Research - - - 9 9

Abbreviations available in Tables 1 and 2 except: 95-96, 97-01, 02-06, 07-11, 12—16—number of papers published in GSC in the 5-year period

considered

between the universities that are in the same area or even those
that have the same language. In addition, in many cases the
authors of the universities do not have the same nationality as
the university, and in some cases, it is observed that one author
collaborates with a university from his nationality.

Figure 3 reports the type and level of co-authorship
between authors who have published at least 80 papers. The
lines between authors’ labels show the co-authorship rela-
tionship. The more the lines there are, the higher the level of
co-authorship. As it can be seen, among the clusters of this
figure, there are three main clusters that their cores are the
Sarkis, Govindan and Zhu that have the highest level of the
co-authorship, respectively.

Figure 4 presents bibliographic coupling of countries
that publish in GSC with a threshold of 50 papers. The size
of the labels reflects the country’s number of publications.

The USA is the most productive country, and China and the
UK (England, Scotland, Wales and North Ireland) are the
second and third most productive countries. Also, the links
among the countries demonstrate the level of collaboration
that based on what said before about the institutions, usu-
ally this collaboration happens among the countries with
geographical proximity or language proximity.

The last item in this analysis is the most common key-
words used by authors publishing in the field of GSC. To
obtain the pertinent results, a co-occurrence of author key-
words should be developed. Figure 5 presents a visual report
of keywords that appear 100 times or more, as well as the
300 most frequent co-occurrences. The most common key-
words are sustainability, green supply chain management
and supply chain management. Table 10 reports the results
of Fig. 5. This table shows the 40 most common keywords in
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Table 5 Citing articles of

. o R  Author TP Institution TP Country TP
GSC: authors, universities and
countries 1 Sarkis J 3512 Clarck U. 3049 Peoples R China+Taiwan 3135
2 Zhu QH 2335 Hong Kong Polytechnic U. 2528 Peoples R China 2371
3 Seuring S 1862 Dalian U. Technology 2478 USA 2128
4  Lai KH 1706 U. Kassel 1879 UK 1186
5  Govindan K 1468 Western U. Western Ontario 1791 Taiwan 764
6  Klassen RD 1421 U. Southern Denmark 1514 Germany 695
7  Vachon S 1306 U. Montreal 895 India 684
8  Carter CR 1183 Worchester Polytechnic U. 803 Spain 659
9 GengY 848 Khalifa U. Science Technology 736 Italy 653
10 Pagell M 738 Erasmus U. Rotterdam 730 Australia 566
11 Diabat A 736 U. East Anglia 685 Canada 557
12 WuZH 667 National Cheng Kung U. 608 Malaysia 482
13 Kannan D 637 Aalborg U. 603 France 472
14 Searcy C 536 National Central U. 595 Iran 470
15 LeeSY 523 Chinese Academy of Sciences 569 The Netherlands 457
16 Gunasekaran A 511 U. Tennessee Knoxville 531 Brazil 428
17 Chan HK 509 U. Estadual Paulista 525 Turkey 364
18 Jabbour CJC 508 National Taipei U. Technology =~ 522 Denmark 329
19 Tseng ML 480 Wageningen U. Research 515 Sweden 323
20 Buyukozkan G 468 U. Nova de Lisboa 499 South Korea 292
21 SheuJB 424 National Taiwan U. 499  Finland 195
22 Tate WL 418 National Taiwan U. Science 486 Japan 183
and Technology
23 Hsu CW 407 U. Teknologi Malaysia 482 Portugal 169
24 Jabbour ABLD 347 Cardiff U. 475 Belgium 160
25 Cruz-Machado V. 345 Esade Business School 458 Greece 158
26 Azevedo SG 340 Lunghwa U. Sci Technology 442  Switzerland 156
27 Kuo TC 332 U. Bath 438 Norway 150
28 Bai CG 319 Chung Yuan Christian U. 429 Singapore 149
29 Koh SCL 313 National Tsing Hua U. 400 Poland 132
30 Carvalho H 312 U. Nottingham 386 New Zealand 114

Abbreviations are available in Tables 1 and 2

the field of GSC both globally and periodically. This figure
and this table disclose one interesting result that during the
years of this study, the interest to various keywords changes.
In the other words, some keywords do not exist during the
very first years of the analysis but in the next years gain
importance and vice versa. In addition, the relationship
among the keywords somehow shows the approach of the
publications in this area.

Conclusions

This study presents a bibliometric overview of publications
on GSC from 1995 until 2017. The study uses the WoS Core
Collection database to analyze publications in the above-
mentioned period. The results show a significant growth of
publications on GSC during the years surveyed in this paper.

@ Springer

The work reports the leading institutions and countries
of journals that have published papers on GSC. Although
the USA is the most productive country, some Asian coun-
tries, especially China, are quickly improving their rankings.
The most productive and influential institution is the Hong
Kong Polytechnic University. To justify the rapid growth of
countries’ number of publications in GSC, there are many
effective reasons such as economic, environmental and
social (Lee et al. 2013). The companies found out that the
key to improve the performance in various aspects is apply-
ing GSC practices, and from the other point of view, global
and governmental obligations are the other items that can
influence this item. During the years of the study, the devel-
oping countries including many Asian countries try to have
a share in the studies around GSC from one side, and from
the other side, their efforts are dedicated to improving the
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R £ situation of some less-studied industries in terms of green
o 1)) ..
Sl o e e P supply chain issue.
= By using the VOS viewer software, the study considers
- o o & co-citations, bibliographic coupling, co-authorship and the
? ‘é“r «Ola f‘% co-occurrence of keywords. The graphic results confirm
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& graphical representation is the ability to show the various
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~ Sa3 B8 33 , @ E publication and citation structure of GSC by using a wide
<l == 1 =2=3F & | © | | < o . .
B range of indicators including the total number of papers
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q reviewed published articles to uncover prominent works.
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& ° tries by all authors working in the field, so the results are as
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Table 7 Most productive institutions in GSC throughout time
R 1995-2007 2008-2012 2013-2017
Institution TP TC  Institution TP TC  Institution TP TC
1 Clark U. 9 3133 Hong Kong Polytechnic U. 26 2840 U. Southern Denmark 51 2237
2 Dalian U. Technology 7 2454 Clarck U. 20 2598 Hong Kong Polytechnic U. 32 722
3 Western U. Western Ontario 6 1686 Dalian U. Technology 15 2108 Worcester Polytechnic Institute 29 1029
4 Clarckson U. 3 850 Chung Yuan Christian U. 9 327 Islamic Azad U. 23 321
5  Aristotle U. Thessaloniki 2 245 National Chiao Tung U. 8 538 U. Estadual Paulista 23 545
6  Asian Inst Management 2 955 National Tsing Hua U. 8 388 Aalborg U. 19 796
7  Erasmus U. Rotterdam 2 287 National Kaoshiung U. Sci- 7 161 U. Tehran 18 336
ence Technology
8 U. Montreal 2 271 Erasmus U. Rotterdam 6 432 U. Teknologi Malaysia 17 255
9  Hong Kong Polytechnic U. 2 524 Galatasaray U. 6 556 Dongbei U. Finance and Econom- 16 298
ics
10 Kansas State U. 2 44 National Cheng Kung U. 6 409 Dalian U. Technology 15 464
11 Michigan State U. 2 142 National Taipei U Technology 6 460 Lunghwa U. Science and Technol- 15 519
ogy
12 Norwegian U. Science and Tech- 2 82 Wageningen U. Research 6 344 U. Sheffield 15 261
nology
13 U. California Los Angles 2 208 Western U. Western Ontario 6 894 Indian Institute of Technology 14 187
Kharagpur
14 U. Melbourne 2 355 Esade Business School 5 349 U. Nottingham 14 392
15 York U. Canada 2 46 U. Montreal 5 658 Wageningen U. Research 14 203
16 Austral U. 1 3 Monash U. 5 227 Chinese Academy of Science 13 611
17 California State U. Northridge 1 23 National Taiwan U. 5 199 Cranfield U. 13 178
18 Carnegie Mellon U. 1 300 Oregon State U. 5 756 Khalifa U. Science Technology 13 684
19 Chalmers U. Technology 1 257 U. Nova de Lisboa 5 368 National Kaoshiung U. Science 13 79
Technology
20 Chung Hua U. 1 19 U. East Anglia 5 498 U. Nova de Lisboa 13 270
Table8 Temporal evolution of ) 1995-  2003-  2008-2012 2013-2017
the publications classified by 2002 2007
countries
R Country TP TC H ¢&p TP TC TP TC TP TC TP TC
1 China (Peoples R 467 14,732 60 3155 - - 11 3020 100 6289 356 5423
China + Taiwan)
2  USA 381 20,445 73 53.66 7 854 24 5739 99 8882 251 4970
3 Peoples R China 323 10,003 46 3097 - - 7 2454 45 3578 271 3971
4 UK 257 6665 46 2593 3 112 6 456 53 2889 195 3208
5  Taiwan 161 5454 40 3388 - - 4 566 58 3102 99 1786
6 India 141 4525 32 3209 - - 1 1079 10 737 130 2709
7 Italy 100 1897 27 1897 - - 1 76 12 525 87 1296
8  Germany 94 4134 29 4398 - - 2 162 17 2151 75 1821
9 Canada 92 6005 35 6527 1 21 10 2110 21 2378 60 1496
10 Denmark 88 3415 31 3881 - — - - 527 82 2888
11 Iran 80 1614 21 20.18 - - - - 3 124 77 1490
12 Spain 78 2050 25 2628 - - 2 157 22 1105 54 788
13 Brazil 75 1172 19 1563 - - - 6 236 69 936
14  France 75 2063 23 2751 - - 1 569 7 481 64 978
15 Australia 72 2323 23 3226 1 24 2 355 18 1194 51 750
16 The Netherlands 69 1851 23 2683 2 287 4 110 14 716 49 738
17 Malaysia 66 1170 19 1773 - - - - 7 491 59 679
18 South Korea 45 1068 16 2373 - - 1 o4 10 701 34 303
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Table 8  continued Total 1995-  2003—  2008-2012 2013-2017
2002 2007
R Country TP TC H C/P TP TC TP TC TP TC TP TC
19 Turkey 42 1282 18 3052 - - - - 14 930 28 352
20 Sweden 38 886 15 2332 1 257 1 11 10 364 26 254
21 United Arab Emirates 35 2023 17 5780 - - 1 670 4 550 30 803
22 Portugal 28 729 14 2604 - - - - 5 368 23 361
23 Japan 26 479 9 1842 - - 2 173 4 156 20 150
24 Singapore 21 676 12 3219 - - 1 6 6 419 14 251
25 South Africa 21 205 6 9762 - - 1 50 2 91 18 64
26 Belgium 20 331 10 1655 - - 1 71 1 66 18 194
27 Finland 20 306 10 1530 - - - = 2 91 18 215
28 Greece 20 997 12 4985 - - 2 245 7 558 11 194
29 Ireland 20 627 13 3135 - - - = 4 156 16 462
30 Switzerland 18 587 11 3261 - - - - 4 324 14 263
31 Poland 17 240 8 1412 - - 1 50 2 66 14 124
32 Austria 16 160 8 10 - = - - - - 16 160
33 New Zealand 16 246 7 1538 - - - - 5 183 11 63
34 Thailand 15 121 5 8.067 - - - - 2 22 13 99
35 Lithuania 14 215 8 1536 - - - = 1 6 13 209
36 Norway 12 368 8 30.67 - - 3 150 2 79 7 139
37 Indonesia 11 150 7 1364 - - - = 1 21 10 129
38 Philippines 9 1314 8 146 1 285 1 670 - - 7 359
39 Chile 8 149 5 1863 - - 1 90 - - 7 59
40 Colombia 8 107 6 1338 - - - - - - 8§ 107
41 Mexico 8 42 4 525 - - - - - - 8 42
Abbreviations available in previous tables
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gglcw Most cited journals in g journg] Global 19952007 20082012 2013-2017
Cit CLS Cit CLS Cit CLS Cit CLS

1 J Clean Prod 7404 606033 50 4406 792 696.01 6562 5317.81
2 Int J Prod Econ 5101 451132 25 2293 590 52698 4486  3959.63
3 Int J Oper Prod Man 2851 2641.03 81 75.12 629 581.71 2141 19838

4 J Oper Manag 2757 255253 75 6924 619 56844 2063 1913.74
5 Eur J Oper Res 2670  2394.66 66 57 335 301.26 2269  2037.31
6 Int J Prod Res 2635 2403.18 23 2197 359 336.87 2253 2044.1

7 Supply Chain Manag 2116 1996.12 22 2139 206 1963 871 828.76
8 Expert Syst Appl 1476  1317.44 - - 113 95.67 1363  1223.85
9 Prod Oper Manag 1463 1369.9 97 7753 384 361.39 982 931.82
10 J Bus Ethics 1223 113693 - - 179  168.03 1043 967.3

11 Transport Res E-log 1177 112583 14 13.88 185 178.48 978 933.78
12 Acad Manage Rev 1152 1105.6 35 3396 329 313.39 788 757.99
13 Business Strategy En 1108  1040.57 60 4328 316 2949 732 702.35
14 Acad Manage J 1107 105194 54 5024 299 282.03 754 719.32
15  J Supply Chain Manag 1083 103146 6 5.96 206 196.3 871 828.76
16  Strategic Manage J 1035 983.18 35 3289 277 2624 723 687.45
17 Manage Sci 1023 95494 42 3833 255 235.65 726 680.16
18  IntJ Phys Distr Log 931 89093 - - 85 82.65 846 807.96
19  Harvard Bus Rev 913 88571 60 5694 250 239.18 603 589.54
20  Resour Conserv Recy 909 871.03 10  9.46 85 80.03 814 781.61
21  Omega-Int J Manage S 876 850.49 12 11.8 171  164.43 693 674.15
22 Bus Strateg Environ 804 765.62 - - 93 88.43 709 674.67
23 Comput Ind Eng 786 75035 16 1534 113 103.57 657 631.08
24 J Marketing 707 65542 16 1581 174 16147 517 477.55
25  Ecol Econ 682 646.76 4 3.93 89 82.95 589 558.03
26 Ind Market Manag 677 64146 7 6.96 127 117.46 543 516.54
27 ] Environ Manage 649 63532 4 4 102 98.3 543 531.54
28  Energ Policy 588 52773 - - 62 532 525 472.59
29  Calif Manage Rev 544 533.64 49 4671 170 166.41 325 320.9

30 JBusRes 521 50642 6 5.87 93 90.55 422 409.9

31  J Purch Supply Manag 516 500.87 - - 19 18.86 497 481.91
32 ] Business Logistics 509 496.06 23 20.54 142 13748 344 338.18
33 J Marketing Res 503 49152 10 938 119 116.09 374 365.5

34 Prod Plan Control 500 476.89 - - 32 31.17 468 445.75
35 IntJ Manag Rev 467 46593 - - 82 81.97 385 383.96
36  Comput Oper Res 462 43981 - - 55 53.75 404 383.41
37  Renew Sust Energ Rev 443 37891 - - 19 18.47 424 359.07
38  IntJ Adv Manuf Tech 426 41052 - - 20 19.95 406 390.72
39  Decision Sci 420 41354 30 2922 99 98.05 291 286.31
40  Ind Manage Data Syst 418 409.69 - - 59 57.31 358 351.32
41 J1Ind Ecol 385 36524 24 2348 95 92.93 266 250.67
42 Benchmarking 378 370.67 - - 56 55.7 322 314.95
43 Environ Sci Technol 378 326.63 8 7.6 56 47.78 314 270.46
44 ] Manage 376 370.89 - - 67 66.08 307 302.74
45  Greener Management | 370 35753 36 3412 171 162.55 163 161.19
46  IntJ Logist Manag 362 353.64 7 7 63 60.88 292 285.81
47 T Acad Market Sci 355 34024 - - 60 57.76 293 280.34
48  Corp Soc Resp Env Ma 351 34426 - - 38 37.76 313 306.42
49  Appl Math Model 332 321.15 - - 16 15.84 316 305.43
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Table 9 (continued) R Journal Global 19952007 20082012 2013-2017
Cit CLS Cit CLS Cit CLS Cit CLS
50  IntJ Purchasing Mat 330 32313 36 3399 113 o996 I8l 17921
R Rank; Cit total citations in CIE; CLS co-citation links
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Fig. 2 Bibliographic coupling of institutions that publish in GSC
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Fig.3 Co-authorship of authors in GSC
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Table 10 Most common author
keyword occurrences in GSC

@ Springer

R Journal Global 1995-2007 2008-2012 2013-2017
Oc Co Oc Co Oc Co Oc Co
1 Sustainability 229 208 4 4 41 40 184 164
2 Green supply chain management 176 150 5 5 36 27 135 118
3 Supply chain management 165 146 15 15 52 46 98 85
4 Green supply chain 128 88 3 3 30 18 95 67
5 Environmental management 106 9 12 12 43 36 51 46
6 Supply chain 96 83 8 8 16 13 72 62
7 Environmental performance 62 55 3 3 14 12 45 40
8 Reverse logistics 56 51 3 3 16 14 37 34
9 Sustainable development 56 47 1 1 18 14 37 32
10 Environmental sustainability 52 43 1 1 5 3 46 39
11 Sustainable supply chain management 48 42 - - 5 5 43 37
12 Environment 40 37 1 1 12 11 27 25
13 Performance 40 37 1 1 3 3 36 33
14 Life cycle assessment 37 29 2 2 9 7 26 20
15  Literature review 37 35 - - 3 3 34 32
16  Supplier selection 37 30 - - 8 7 29 23
17 Sustainable supply chain 37 36 - - 3 2 34 34
18  China 35 26 2 2 11 7 22 17
19 Green logistic 34 29 0 0 11 8 23 21
20 Green 30 28 1 1 3 3 26 24
21 Green supply chains 30 25 - - 3 2 27 23
22 Green supplier selection 29 20 - - 2 - 27 20
23 Green supply chain management (gscm) 28 25 - - 4 4 24 21
24 Case study 27 23 1 1 2 1 24 21
25  Logistics 26 24 1 1 5 5 20 18
26 Automotive industry 25 24 1 1 5 5 19 18
27  Green innovation 25 22 - - 2 1 23 21
28  Carbon footprint 24 21 - - 10 8 14 13
29  Game theory 24 22 - - 3 3 21 19
30  Green marketing 24 20 3 3 7 7 14 10
31  Corporate social responsibility 23 22 - - 8 8 15 14
32 Green manufacturing 23 22 1 1 3 2 19 19
33 Institutional theory 23 23 1 1 7 8 15 14
34 Sustainable operations 23 18 1 1 3 1 19 16
35  Performance measurement 22 21 - - 4 4 18 17
36  Remanufacturing 22 19 - - 6 4 16 15
37  Closed-loop supply chain 21 17 - - 11 8 10 9
38  Firm performance 21 15 1 1 3 2 17 12
39  Innovation 21 19 1 1 3 2 17 16
40  Lean 21 21 - - 1 1 20 20

R Rank; Oc author keyword occurrences; Co author keyword co-occurrences links
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