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Abstract 

This study conducts a systematic meta-literature review in the field of sustainable supplier 

selection. The number of published papers within the domain of sustainable supplier selection 

has grown considerably in recent years. Up until now, there has been no attempt quantitatively 

analyze the content of these published papers using bibliometric and network analysis software. 

Thus, this paper utilizes Gephi and Bibexcel software to conduct a quantitative review. In total, 

4,882 documents were reviewed based on 336 combinations searched in Scopus and the Web 

of Science from 1990 to March 2018. Bibliometric, co-word and co-citation analysis are applied 

to quantitatively extract and analyze the content of these papers. The analysis reveals that: 1) 

There is a gap between industry and academia that needs to be bridged; 2) More studies in the 

area of global sourcing are needed; 3) Comparing the outcomes of different supplier evaluation 

methods is required; 4) There has been no major shift or change in the traditional supplier 

selection practices; 5) The ratio of the applied social criteria is relatively low compared to the 

total number of criteria; 6) The innovation capability of suppliers needs to be further considered; 

7) More studies of sustainable supplier selection are needed in the e-procurement arena, as well 

as service-based industries such as healthcare, and 8) Evaluating the sustainability of suppliers 

in a dynamic environment needs to be further studied. The conclusion also reveals that only a 

limited number of journals exhibit a specific focus on the sustainable supplier selection arena; 
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analytical and mathematical-based methods are the most applied supplier selection tools and 

there is a misalignment between the applied criteria in the triple bottom line. 

Keywords: Sustainable supplier selection; Bibexcel; Gephi, Research cluster; Literature 

review. 

Abbreviations 

Analytic hierarchy process (AHP); Analytic network process (ANP); Data envelopment 

analysis (DEA); Google Scholar (GS); Green supply chain management (GSCM); Multi-

criteria decision making (MCDM); Sustainable supplier selection (SSS); Sustainable supply 

chain management (SSCM); Technique for Order of Preference by Similarity to Ideal Solution 

(TOPSIS); VIKOR (VIsekriterijumska optimizacija I kompromisno resenje); Web of Science 

(WoS) 

 

1. Introduction 

1.1. Background 

Supplier selection is one of the most critical tasks in supply chain management (Choi and 

Hartley, 1996). Contracting and working with appropriate suppliers is also considered to be 

among one of the most important and complex strategic decisions for organizations (Heese, 

2015). The wide-ranging direct influence of supplier selection in organizations has been 

recognized in respect of: total quality management and just-in-time concepts (Verma and 

Pullman, 1998), the purchasing process (Nydick and Hill, 1992), strategic partnerships (Ellram, 

1990), the effect on the quality of the final product (Gonzalez et al., 2004), performance 

(Kannan and Choon Tan, 2006), competitiveness and customer satisfaction (Florez-Lopez, 

2007), financial and operational situation (Önüt et al., 2009), inventory management, 

production planning and control, and cash flow requirements (Narasimhan, 1983).  

Realizing the critical role of suppliers in various parts and different settings of a company’s 

operations highlights the importance of an effective supplier selection programme. In recent 

years, international pressures and regulations have obliged or encouraged companies to embed 

sustainability in their supplier selection process. Thus, under more stringent standards, fostering 

contemporary approaches to supplier selection within sustainable supply chain management 

has emerged as an area of particular interest for businesses in diverse fields. To broaden our 

understanding of sustainability across supply chain spectrums, it is defined as “the strategic, 

transparent integration and achievement of an organization’s social, environmental, and 

economic goals in the systemic coordination of key inter-organizational business processes for 

improving the long-term economic performance of the individual company and its supply 

chains” (Carter and Rogers 2008, p. 368). Similarly, Seuring and Müller (2008), Linton et al. 

(2007), Seuring et al. (2008), and Ahi and Searcy (2013) have all highlighted the need for 

recognizing sustainability aspects within supply chains. 

In response to this newly emergent context, the demand from companies for greater 

sustainability in the operations of their suppliers has continued to increase in recent years. In 

consequence, any problems with the sustainability aspects of supplier operations may simply 
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not be tolerated by stakeholders (Hofmann et al., 2014), due to the damage this may impose on 

the purchaser’s corporate environmental image and reputation (Morales-Raya et al., 2018). 

Effective supplier selection practices provide a valuable tool for preventing such adverse effects 

on a company’s future business. To even further indicate the importance of suppliers’ 

sustainability behavior, a new research area has been initiated which addresses the buyer’s role 

in supplier development for sustainability (e.g., Sancha et al., 2015; Busse et al., 2016). In this 

setting, even after a supplier has been selected, the buyer continues to support and promote 

improvements to the supplier’s sustainability performance. Therefore, within the supplier 

selection process, it can be more beneficial for buyers to select those suppliers that have a strong 

interest in sustainability related issues, in order that effective sustainable supplier development 

can be supported within the ensuing stages of collaboration.  

Various companies and organizations have started practicing sustainable purchasing as an 

important deriver of sustainable supply chain management. For example, in 2010, the mega-

retailer Walmart informed its major suppliers that they must reduce their carbon emissions by 

20 million metric tons in the next five years (Dauvergne and Lister, 2014, p. 83). This indicates 

that either suppliers need to improve their sustainability or the company may switch to suppliers 

that are more competent in this respect. In similar vein, Skanska, among the world’s largest 

international construction companies, emphasizes sustainability aspects within its supplier code 

of conduct. In addition to taking cost competitiveness of offered materials/services into account, 

the company requires current and prospective suppliers to manage environmental and social 

aspects in their operations (Skanska sustainable procurement, 2016). As an additional example, 

Procter and Gamble, a large international company in the consumer goods sector, launched its 

supplier sustainability scorecard program in 2011 in order to promote sustainable procurement 

(P&G, public company information, 2010). Doing so, P&G aims to measure and boost the 

environmental performance of its main suppliers in respect to sustainability goals. 

Building on the above research and practical examples, there is a wide literature and 

empirical support for the notion that sustainability aspects are essential to consider in supplier 

selection. Therefore, for the purpose of this study, we define sustainable supplier selection 

(SSS) as below: 

“Sustainable supplier selection is a process by which the best suppliers (in terms of the 

triple bottom line of economic, social and environmental objectives) are selected in order 

to improve the purchasing process, help strategic partnership selection, enhance product 

quality, increase customer satisfaction and, ultimately, to gain a competitive advantage in 

the market for a buyer”. 

1.2. Motivation for this review 

Over the past three decades, the increasing interest in the sustainability performance of the 

supply chain has given rise to a significant growth in the number of published articles in 

international journals. This, in turn, has prompted the preparation of several literature reviews 

in this domain (e.g., Seuring and Müller, 2008; Gupta and Palsule-Desai, 2011; Hassini et al., 

2012; Ashby et al., 2012; Winter and Knemeyer, 2013). Sustainability practice within a specific 

industry context has also been reviewed such as in construction (Ortiz et al., 2009), chemical 

processing (Nikolopoulou and Ierapetritou, 2012), biofuels (Awudu and Zhang, 2012) and food 



4 
 

(Beske et al., 2014). Furthermore, the majority of the principal functions within the supply chain 

have been investigated based on the sustainability concept. These include, for example, 

sustainable business development in manufacturing and services (Gunasekaran and Spalanzani, 

2012), sustainable procurement (Giunipero et al., 2012; Miemczyk et al., 2012), product design 

from a life cycle point of view (Chiu and Chu, 2012), packaging (Zailani et al., 2012), and 

manufacturing facility location (Chen et al., 2014b). In the last seven years, the number of 

literature reviews addressing the supplier selection problem has increased. 

The increasing interest in the supplier selection problem can also be observed in the number 

of published papers in the more specific field of SSS2. Fig. 1 shows that the number of papers 

in this field has dramatically increased from 2010 to 2018. Between 2010 and 2014, only around 

3 to 4 papers were published each year. This number increased substantially in 2015 and has 

grown to a situation where 19 articles were published in 2017. This increasing trend in the 

number of published papers in the field of SSS is likely to continue in future years. The most 

recent literature reviews in the field of SSS were published by Ghadimi et al. (2016) and 

Zimmer et al. (2016). Although, the year of publication is 2016, however, the information 

provided in these papers indicate that they covered related papers in the field until November 

and December 2014, as both papers were received by the journals at that time. Given the evident 

evolution of the field since that time and the subsequent absence of any comprehensive review, 

there is an urgent need for this literature review in the field of SSS. Through the implementation 

of a literature review, the quality, the diversity of the topics covered and the applicability of 

findings will all be enhanced within any specific field of study. On the basis of a literature 

review, the conceptual content is determined within a field (McCutcheon and Meredith, 2011). 

In addition, the approaches of different researchers can be observed, along with enhancing the 

understanding of the context (Kumar, 2019). Finally, the future research ideas in each field will 

be created based on a literature review of the current studies in a research area. 

 

Fig 1. Number of SSS published papers in each year 

 
2 As defined previously. The ensuing summary relates exclusively to this definition as applied within this 

work and, therefore, exclusively to the database derived which contains the final papers analyzed. 

2010 (4)
2011 (3)

2012 (4)

2013 (3)

2014 (4)

2015 (10)

2016 (11)

2017 (19)

March 2018 (8)
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1.3.The aims and research questions 

Due to the importance of SSS for companies in today’s global business on the one hand, and 

the increasing number of published papers in the SSS field on the other, a systematic and up-

to-date review of the relevant literature in SSS is both justified and potentially informative. This 

can help to provide a better understanding of past and current developments in the field and 

yields suggestions for future research streams. Accordingly, as a complement to previous 

published reviews within this field, the aim of this research is to conduct an up-to-date literature 

review with new streams of analysis that is based upon the most recent published papers. Unlike 

the current literature reviews in the field of SSS, this research takes a quantitative approach for 

mapping the available literature in the field. A quantitative approach is constructed through the 

application of a quantitative bibliometric tool called Bibexcel. This software yields a 

quantitative analysis of diverse information in each paper including that related to the authors, 

affiliations, references, titles, keywords, etc. It also provides various types of export files that 

enable further analysis by other software. As a network visualization software, Gephi is another 

software applied in this research to show the observable interrelations between different papers 

in the field. 

An early stage in establishing a perspective towards an investigation is defining a suitable 

research question. It helps to tackle the difficulties related to undisciplined data collection and 

analysis (Bryman, 2007). Thus, the following research questions are answered by the 

implementation of this study: 

RQ1: What are the potential interrelations between the published papers in the field? 

RQ2: How can the main research streams be quantitatively mapped in the field? 

RQ3: What are possible future research avenues in the field? 

The above research questions are answered with the following novel insights into bridging 

the gaps identified in the current literature that will be discussed more in detail in the next 

section: 

• It provides a meta-review that includes a comprehensive set of 21 keywords in 336 

different combinations that are used to collate relevant papers published within the 

field of SSS.  

• All combinations are searched within all available subjects specified in search 

engines and are not limited to any specific field such as social science, management 

studies, etc. 

• A rigorous bibliometric tool (i.e., Bibexcel) is utilized to conduct a systematic and 

quantitative analysis. 

• Co-word and co-citation analysis are applied to determine different bibliometric 

networks, along with interrelations between different groups within the scientific 

community. This represents a highly novel aspect of the analysis, since previous 

literature reviews have mostly relied on content analysis and descriptive statistics; 

the application of bibliometric and network analysis has been rare for reviewing 

SSS. 
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The current study also helps to identify future research streams based on the network 

analysis. In addition, the network analysis facilitates the objective establishment of crucial 

clusters of research streams within SSS. 

The remainder of this paper is organized as follows. In the next section, the literature related 

to the supplier selection context are reviewed for the identification of possible research gaps 

that are filled with the novel insights listed above. Section 3 describes the methodology 

employed, as well as the data gathering and filtering process. Based upon the final dataset, 

section 4 provides the detail of the bibliometric analysis conducted. Section 5 presents the 

network analysis, including the co-word, co-citation, and co-application analysis. This helps to 

map the body of literature and determines the principal research streams and clusters. In 

Sections 6 and 7, the applied case studies and their respective countries are discussed, 

respectively. Section 8 highlights some avenues for future research within the subject area. 

Finally, Section 9 concludes the paper. 

2. Literature review 

2.1. Literature review on supplier selection 

Exploring the supplier selection literature reveals that various literature review papers have 

been previously conducted. Table 1 summarizes more than twenty-five years of published 

literature reviews within the more specific field of supplier selection. These studies try to 

provide new insights from earlier published studies for researchers in this area. In doing so, 

these literature review studies have investigated different aspects within supplier selection 

papers, such as the popularity of different applied techniques for supplier selection, the most 

popular keywords, publication trends at different times, the top contributing authors and 

journals, and the geographical region of papers. 

Table 1. Systematic literature review papers for supplier selection 

Paper 
Covered 

years 
Searched keywords 

Number of 

analyzed 

papers 

Searched databases TBL Dimensions 

Weber et al. 

(1991) 
1966-1991 N/A 74 Some major journals* 

Economic 

De Boer et al. 

(2001) 
1983-2000 

Supplier selection, vendor selection, 

purchasing decision-making 
N/A N/A Economic 

Bhutta (2003) 1986-2002 

Supplier selection, vendor selection, 

modeling, techniques, mathematical 

modeling 

154 

Science Direct, 

ABI/INFORM, 

INFOTRAC 
Economic 

Ho et al. (2010) 2000-2008 N/A 78 

Emerald, Ingenta, Meta 

Press, ProQuest, Science 

Direct 
Economic 

Wu and Barnes 

(2011) 
2001-2011 

Partner selection, vendor selection, supplier 

selection 
140 ISI Web of Knowledge Economic 

Gimenez and 

Tachizawa (2012) 
1996-2011 

All combinations of the following groups: 

1) Sustainable, environment, green, 

corporate social responsibility. 

2) Supply, purchasing, procurement, 

logistics. 

41 

ABI/INFORM Global, 

Academic Research 

Library, EBSCO, 

EconLit, Emerald, ISI 

Web of Knowledge, All dimensions 
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JSTOR Business, NBER 

Working Papers 

Ware et al. (2012) 1991-2011 

Supplier selection, vendor selection, supplier 

in supply chain management, supplier 

performance, supplier evaluation, buyer-

supplier relationship 

150 

EBSCO, Scopus, 

Emerald, Science Direct, 

ProQuest, IEEE 
Economic 

Chai et al. (2013) 2008-2012 
Supplier selection, vendor selection, 

decision-making 
123 

Science Direct, Emerald, 

Springer, IEEE Explore, 

Academic Search 

Premier, World 

Scientific Net 

Economic 

Genovese et al. 

(2013) 
1998-2010 

All combinations of the following groups: 

1) Sustainable, green, greener, CSR 

2) Supplier, vendor. 

3) Selection, evaluation, assessment. 

28 N/A 
Economic & 

Environmental 

Igarashi et al. 

(2013) 
1991-2011 

All combinations of the following groups: 

1) Green, environmental, sustainable. 

2) Supplier, vendor, partner, contractor. 

3) Selection, choice, evaluation, assessment, 

and qualification. 

60 
Science Direct, Scopus, 

ProQuest 
Economic & 

Environmental 

Govindan et al. 

(2015) 
1997-2011 

Green supplier evaluation, green supplier 

selection, green supply chain management, 

green criteria, and supplier selection 

33 

Science Direct, Emerald, 

Springer, IEEE, Taylor 

& Francis, Google 

Scholar 

All dimensions 

Ghadimi et al. 

(2016) 
2008-2014 N/A 61 N/A All dimensions 

Wetzstein et al. 

(2016) 
1990-2015 Supplier selection, vendor selection 221 

ABI/Inform, EBSCO, 

Emerald, Science Direct, 

Scopus, and Taylor 

Francis 

Economic 

Zimmer et al. 

(2016) 
1997-2014 

All combinations of the following groups: 

1) Sustainable, green, environmental, 

ecological, social. 

2) Supply chain, supplier, partner, vendor. 

3) Performance, evaluation, selection, 

monitoring, development. 

143 

Scopus, CrossRef, 

EBSCOhost, Science 

Direct, Emerald Insight, 

Springer Link, Taylor & 

Francis Online, Wiley 

Online Library, and 

Google Scholar 

All dimensions 

This study 1990-2018 

336 different combinations based on 21 

keywords in three defined categorizations 

(Section 2.1) 

66 Scopus, Web of Science All dimensions 

* See Table 2 in Weber et al. (1991) for complete list of journals. 

To date, several researchers (listed in Table 1) have contributed to the field of supplier 

selection and SSS by publishing literature review-based articles. These literature reviews, can 

generally be classified into two categories: i) supplier selection; and ii) green and sustainable 

supplier selection. 

Weber et al. (1991) published the first literature review in the field of supplier selection. 

They reviewed 74 papers to map applied quantitative approaches, the most significant criteria, 

and the most contributing journals. More than a decade after this first contribution, De Boer et 

al. (2001) and Bhutta (2003) released two other literature reviews discussing diverse methods 

in the supplier selection process. Bhutta (2003) also presented contributing journals and the 

evolution of articles over time. From 2010, the number of literature review articles in the field 

of supplier selection had increased. This may be due to the greater accessibility to diverse search 

engines and databases, as well as the importance of suppliers in globalization. Works by Ho et 



8 
 

al. (2010), Wu and Barnes (2011), Ware et al. (2012), and Chai et al. (2013) are all literature 

reviews within the first category, analyzing the applied methods and criteria still constituting 

the core of their reviews. Wu and Barnes (2011) were among the first in the field to analyze 

contributing author institutions and their respective nationalities. While many of the above 

papers suffer from a lack of appropriate methodological explanation in their reviews, Chai et 

al. (2013) provided a well-structured methodology and description of the filtering process used 

in their reviews. Chai et al. (2013) explained schematically their methodology in an easy to 

understand figure. Undoubtedly, a rigorous methodology section is required for each literature 

review that supports the reliability and validity of the results. Wetzstein et al. (2016), however, 

is the most recent literature review in this field which is differentiated from previous reviews 

in terms of the categorization of available research streams. Although they have subjectively 

implemented this categorization, it has provided insightful knowledge to the field by classifying 

the analyzed papers into six main research streams. Their paper is also considered to be the only 

meta-review for mapping the supplier selection literature with 2,713 articles as their initial 

dataset. 

The latter group of reviews listed in Table 1 are literature reviews in the field of green and 

SSS. Our research falls also into this categorization and extends previous reviews by Genovese 

et al. (2013), Igarashi et al. (2013), Gimenez and Tachizawa (2012), Govindan et al. (2015), 

Ghadimi et al. (2016), and Zimmer et al. (2016). The first two papers in this group, analyzed 

and discussed the environmental aspects of supplier selection, while the rest also investigated 

the social dimension in supplier selection. Thus, our study seeks to extend the analysis 

implemented by the last four papers in this group, i.e. Gimenez and Tachizawa (2012), 

Govindan et al. (2015), Ghadimi et al. (2016), and Zimmer et al. (2016). Gimenez and 

Tachizawa (2012) defined two groups of keywords considering all possible combinations, 

rather than only searching some individual keywords. Given this and with 16 possible 

combinations, their initial research resulted in 1,503 papers that can be also considered to be 

the first meta-review in field of SSS. Govindan et al. (2015) reviewed 33 articles from 1997-

2011, based on the search for five key phrases. They presented the most widely applied methods 

and criteria in the field, as well as some recommendations for future research directions. 

Ghadimi et al. (2016) reviewed 61 papers from 2008-2014 mainly focusing on the social aspects 

of the supplier selection problem. In addition to methods and criteria analysis, they identified 

the top cited papers, as well as an analysis of the real-world cases applied from different 

industries. Zimmer et al. (2016) extracted the relevant literature based on 100 searched 

combinations of 14 keywords. They extended their analysis from methods and criteria analysis 

to authors’ origin, industry, and journal analysis. 

2.2. Gaps in the literature 

In addition to the evolution of the field and the lack of a recent literature review which maps 

and analyzes the most recent papers published in this field, there are several gaps in the existing 

studies that this research is seeking to fill in its novelty.  

First, the existing SSS literature reviews are mostly built on qualitative content analysis. 

That is, these studies use descriptive statistics and do not benefit from analytical tools in 
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deriving their results. Applying quantitative bibliometric and network analysis tools decreases 

the subjectivity level in the results achieved. The current research applies Bibexcel and Gephi 

to tackle this problem. Second, most of the literature reviews apply just a few keywords to 

extract relevant papers from search engines. According to our investigation, Zimmer et al. 

(2016) has the highest keyword combinations (100 combinations) among other papers, while 

our research considers 336 combinations of keywords; more than three times. Considering more 

combinations of some categorical keywords enables analysts to extend the research domain as 

widely as possible. Third, in the second group of literature, that are relevant to green and SSS, 

only two papers can be considered as a meta-review - Gimenez and Tachizawa (2012) and 

Igarashi et al. (2013) both  with initial data of 1,500 papers. The equivalent number in our study 

is 15,393, indicating the wider domain of our review. Fourth, although previous reviews 

analyzed methods and criteria applied in the field of SSS, the interrelations and co-occurrence 

of applied methods and criteria are missing in the field. This paper sheds light on this issue. In 

doing so, the possible interconnections and common applications among different SSS methods 

and criteria are presented. Fifth, there has been no effort for quantitatively clustering the main 

research streams in the field. This research applies a co-citation analysis based on the references 

of each paper to provide this type of information. These gaps are filled by conducting this 

research with its novel insights listed in the introduction.         

3. Methodology 

A systematic literature review needs to determine, investigate, and analyze published papers in 

order to answer specific research questions (Staples and Niazi, 2007). The structure of the 

existing studies, as well as gaps in that literature, have to be investigated with the aim of finding 

potentially interesting research areas for future work (Kitchenham, 2004). A systematic 

literature review should specify scientific contributions to a certain field of study. Moreover, it 

has to be considered that a major purpose of a systematic review is analyzing the findings of 

different papers in order to mine further insights for researchers and practitioners in any 

discipline. In addition, by conducting a comprehensive literature review the existing intellectual 

territory can be traced and investigated by researchers. Therefore, a systematic review 

represents a key instrument in enhancing the evidence base (Tranfield et al., 2003).  

Prior to elaborating on data collection and analysis, it is important to address the issue of 

whether a “green supply chain” is different from a “sustainable supply chain”. By removing 

any ambiguity that may exist between the terms “sustainable” and “green”, or any other strictly 

environmental concept for that matter, the scope of the research becomes more clearly defined. 

In essence, because the purpose of the literature review reported herein considers all three 

dimensions of sustainability: economic, environmental, and social criteria, such clarification is 

useful. Ahi and Searcy (2013) analyze the definitions of sustainable supply chain management 

(SSCM) and that of “green” supply chain management (GSCM). After studying 180 papers, 

they found 22 and 12 unique definitions for GSCM and SSCM, respectively. They highlight 

that a great number of papers in the literature (i.e.146) refer to these 34 distinct definitions. 

According to their findings, only three out of 22 GSCM definitions explicitly and categorically 

referred to both economic and environmental dimensions. Surprisingly, all 22 failed to mention 

social aspects in their definitions. Based on this, it would appear that much of the former supply 

chain management research has placed little emphasis on the social aspect. Whereas SSCM 
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considers economic, environmental and social dimensions, it can be inferred that SSCM 

represents an extension of the “green” SC literature. Thus, in spite of a major overlap in GSCM 

and SSCM definitions, yet there remains a notable difference between them. 

3.1. Data gathering 

Scopus, Web of Science (WoS), and Google Scholar (GS) are recognized as the three main and 

widely utilized databases to search scientific publications (Meho and Yang, 2007; Bar-Ilan, 

2008; Falagas et al., 2008). These databases are highly suited to bibliometric analysis, since 

they provide relatively easy routines for the export of information on papers for further in-depth 

investigation using bibliometric tools. At the same time, each database has its own merits and 

demerits. For example, the GS export file limits bibliometric analysis to title, year of 

publication, name of journal and authors, since it does not contain information about keywords, 

abstracts and cited references. However, Scopus and WoS export files cater for all the above 

information.  

Compared with other databases, Scopus and WoS offer reliable and comprehensive 

coverage and are compatible with Bibexcel, the bibliometric software utilized within this study. 

Compared to GS, these two databases do not provide full coverage of conference proceedings 

or non-English language journals. However, these weaknesses do not affect the results of our 

study. Because the scope of this study is limited to considering only peer reviewed papers from 

English language journals. It is important to recognize that the results of a literature review 

analysis might be affected by the database(s) utilized. Knowing this, the specific results 

obtained from this study cannot be generalized to all existing academic publication databases.  

The choice of using only Scopus or WoS may result in bias, as their coverage differs 

substantially (Mongeon and Paul-Hus, 2016). As such, all possible identified keyword 

combinations are searched for in both Scopus and in WoS. In the former, the option is set to 

search across the “article title, abstract and keywords”. In the latter, the engine searches within 

a list of “paper topics”. In both search engines, the document type was set to “Article”. The 

timeframe to extract papers is fixed from 1990 to 15 March 2018, as sustainability issues have 

mainly emerged since the early 1990s (Seuring and Müller, 2008; Ahi and Searcy, 2013). 

In light of the above explanation on data collection sources, in order to expand the search 

domain as widely as possible and to make the literature review as comprehensive as possible 

within the limitations set by the scope of the analysis, 21 keywords have been identified. These 

keywords are used as the basis for data collection and have been classified into three distinct 

groups. The keywords within each of these groups is as follows: 

Group 1: “supplier”, “vendor”, “contractor”, “purchaser”, “buyer”, and “seller”; 

Group 2: “selection”, “evaluation”, “assessment”, “purchasing”, “buying”, “procurement”, 

and “procuring”; 

Group 3: “sustainable”, “sustainability”, “environmental”, “ecological”, “green”, “social”, 

“corporate social responsibility”, and “CSR(Corporate social responsibility)”.  

Keyword combinations are defined in terms of one keyword from each of the three groups. 

To start searching for the first keyword combination, the individual keywords from each of the 
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3 groups would be combined in Scopus as “supplier AND selection AND sustainable”. The 

second combination would be “supplier AND selection AND sustainability” and so on. This 

process continues until covering all 336 combinations of keywords. A similar process is 

instigated within WoS, but the keywords are combined in the following form of search 

statement “TS=(Supplier* AND Selection* AND Sustainable)”. The keywords in the first 

group represents either the type of unit under evaluation or the unit that seeks to evaluate its 

suppliers. In some papers, the process by which a purchaser or buyer evaluates those companies 

that supply goods or services are discussed without mentioning keywords such as ‘supplier’, 

‘vendor’, ‘contractor’, or ‘seller’. Using this type of keyword in one group, the related papers 

have not been missed in the data gathering process. In the second group, different practices in 

the procurement function of a company are considered. The first three keywords in this group 

represent the essential practices that a company needs to implement in the procurement function 

for selecting the best possible supplier from a long list of potential ones. The four other 

keywords in this group refer to a situation that a company needs to select an external partner 

for supplying different goods or services, if not both. The third group of keywords represents 

the type of variable that are considered in the evaluation process in the procurement function. 

Thus, each combination consists of a key player in the procurement function, a practice related 

to that function, and the type of variables that the evaluation needs to be based on.  

3.2. Refinement and filtering 

As an outcome of an initial search, 15,393 documents were obtained. To eliminate duplicate 

papers that were identified in both of the two different search engines, all the identified papers 

were entered into the Endnote bibliography software. This facilitated the elimination of all 

duplicates of papers, such that 4,882 individual papers remain for further analysis. 

In the next phase, the title and article keywords for each of these 4,882 papers were 

reviewed. This helped to determine whether papers were primarily concerned with supplier 

selection or not. This filtering process reduced the number of papers to 1,328.  A secondary 

phase of filtering was then implemented, involving the reading of the abstracts. During this 

stage, the main focus was on the removal of papers which had merely mentioned supplier 

evaluation in their abstracts. This resulted in reducing the sample of papers for further analysis 

to 746. Finally, the full content of each of these papers was comprehensively reviewed to check 

whether the topic of the paper was truly related to SSS. As a consequence of this process, only 

66 papers were finally deemed to truly relate to SSS as defined herein (see Appendix A). The 

rationale for eliminating papers during this phase lay exclusively with a failure to properly apply 

or address SSS across all three dimensions – environmental, economic and social – within a 

“triple bottom-line” perspective. Fig. 2 portrays an overview of the data gathering and filtering 

process which was implemented within this study. 
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3.3.Bibliometric analysis 

Bibliometric analysis refers to the quantitative study of published papers in a given subject area. 

Utilizing this approach helps to retrieve different sorts of information by scrutiny of, for 

example, author affiliation, co-author, citation and co-citations and co-word analysis. Some of 

the different uses of bibliometric analysis are as follows: 1) identifying influential contributors 

to the field; 2) exploring subject domains; 3) visualizing the evolution of a research area over 

time; 4) identifying the impact of countries and institutions and; 5) tracing new research streams 

and developments (Ellegaard and Wallin, 2015; Holden et al., 2005). More importantly, by 

quantifying the academic research literature, bibliometric analysis sheds light on future research 

avenues that may be of interest for scholars within the investigated field.   

The bibliometric software package Bibexcel (Persson et al., 2009) has been utilized to 

perform the bibliometric analysis undertaken within this research. This software package 

facilitates a range of different bibliometric analyses and has the additional benefit of relatively 

straightforward interactivity with other software, e.g. Excel, SPSS and Pajek.  Frequency and 

co-occurrence analysis are the two main routines that Bibexcel uses to analyze imported data 

files and to produce reports. In order to facilitate further investigation, it also converts co-

occurrence analysis data to “.NET”, “.VEC”, and “.CLU” files that support deep network and 

clustering analysis (Persson et al., 2009). 

To commence the bibliometric analysis undertaken within this study, the data files for the 

66 papers that comprise the final sample dataset are exported from Scopus and WoS to Bibexcel 
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in “RIS” and “plain text” formats. These data files contain a variety of information about each 

paper, such as “authors”, “title”, “year of publication”, “DOI”, “abstract”, “affiliations”, 

“keywords”, “references”, and “journal”.3 

3.4. Clustering 

Categorizing data into sensible groupings is considered among the most effective ways for 

learning and understanding. Data clustering can support the discovery of underlying structure, 

natural grouping and data compression (Jain, 2010). In simple terms, let s be a set of data with 

n members. The data clustering finds k groups in s, based on the similarity between n members. 

In this approach, while the similarity between members in each group is high, the similarity 

between members in different groups is relatively low (Zhao and Karypis, 2005; Jain, 2010). 

Thus, each cluster constitutes a set of well-connected members with more common features and 

similarities, compared to other members in other clusters. Within this study clustering is applied 

to find the co-occurrence of active researchers in the field, their respective research areas, and 

the connections between cited documents in the final analyzed papers. 

4. Preliminary Analysis 

4.1. Most published authors 

As explained above, the authors that contribute to a paper can be recognized using bibliometric 

analysis. This type of information is helpful for identifying individual authors working within 

the field.  In total, the 66 reviewed papers are produced by 174 authors. Out of this number, 21 

authors wrote more than one paper. Table 2 reports the top ten ‘Most Published’ authors that 

have contributed to the SSS literature. The authors are initially ranked based on the number of 

articles. However, in some cases the number of articles for two authors is the same. To 

differentiate further the rank of the authors, a “Fractionalization” method is applied, whereby a 

credit value of 1.0 is allocated to each article. An author of an article is awarded a full credit 

value of 1.0 for producing a single-authored paper alone, while in a multi-author article 1.0 is 

divided by the number of co-authors. For example, a 0.5 credit value is assigned to each author 

in a two-author article and 0.33 credit value for a 3-author article. 

                                                                      Table 2. Most published authors                                                       

# Author 
No. of 

articles 

Article 

credits 
 

1. Govindan, K. 6 1.699  

2. Sarkis, J. 5 2.166  

3. Saen, R.F. 5 1.413  

4. Kannan, D. 4 1.866  

5. Shabanpour, H. 3 0.833  

6. Tavana, M. 3 0.833  

7. Yousefi, S. 3 0.833  

8. Wei, S. 2 1.000  

9. Orji, I.J. 2 1.000  

10. Bai, C. 2 0.833  

 
3 The imported files from the two search engines have different structures that cannot be unified in Bibexcel 

with their current formats. As such, the analyst needs to manually edit the data files when Bibexcel converts them 

into “word” format.  
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4.2. The most common journals  

The final 66 articles have been published in 38 journals. These journals cover the research fields 

of sustainability, environmental management, corporate social responsibility, fuzzy computing, 

neuro computing, mathematical modelling and manufacturing. Such diversity in the aims and 

scope of these journals indicates that the sustainability of suppliers is seen as a multidisciplinary 

problem.  Table 3 reports the top ten journals that have published the most papers from the 

dataset. Among these publication outlets, the “Journal of Cleaner Production” accounts for 

almost 15% (10 papers) of the total publications in our dataset. The frequency ranking of 

journals in Table 3 can facilitate the targeting of journals for prospective authors that wish to 

publish in this arena.  

 

                   Table 3. Top 10 journals 

# Journal 
No. of 

articles 

1. Journal of  Cleaner Production 10 

2. International Journal of Production Economics 5 

3. Computers & Industrial Engineering 4 

4. Sustainability (Switzerland) 4 

5. International Journal of Advanced Manufacturing Technology 3 

6. Applied Soft Computing 3 

7. International Journal of Production Research 3 

8. International Journal of Logistics Research and Applications 2 

9. Benchmarking: An International Journal 2 

10. Global Journal of Flexible Systems Management 2 

 

4.3 Most cited journals and papers 

Table 4 and 5 represent the most cited journals and papers, respectively. In total 4,351 

references have been cited within the 66 papers. Analyzing these references positions the 

“Journal of Cleaner Production”, similar to Table 3, in first place having received 294 citations. 

“Expert Systems with Applications” follows next with 284 citations and the “International 

Journal of Production Economics” with 248 citations. The average citation to each journal in 

each paper is also provided in the last column of Table 4. This average is calculated by dividing 

the citation frequency for each journal by the total number of papers (i.e., 66). The average 

citations implies that, for example, in each study 2.76 papers have been cited from the 

“European Journal of Operations Research”. This value is 4.45 for the “Journal of Cleaner 

Production” as the most frequently cited journal in this subject area. Continuing in a similar 

spirit, Table 5 also presents papers with more than 20 citations in our dataset. Authors, title, 

year of publication, journal, and frequency for each paper are listed in this table. Interestingly, 

once again the “Journal of Cleaner Production” emerges as the journal with the most frequently 

cited papers, with four papers that received more than 20 citations. In Table 5, we also provide 

the ranking of papers in two ways: total citations (i.e., accumulated number of citations from 

each paper’s publication year until 2018) and citations per year (i.e., each paper’s total citations 

divided by the number of years from publication year until 2018). Considering the total 
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citations, for a couple of papers with the same number of citations and the same publication 

year, the publication months are considered to rank them. 

 

                      Table 4. The most cited journals in the area of sustainable supplier selection 

# Journal Frequency 
Average 

Citation 

1. Journal of Cleaner Production 294 4.45 

2. Expert Systems with Applications 284 4.30 

3. International Journal of Productions Economics 248 3.76 

4. European Journal of Operations Research 182 2.76 

5. International Journal of Productions Research 158 2.39 

 

Table 5. The most cited papers in the area of sustainable supplier selection 

Author Title Year Journal 
Total 

Citation 
Ranking 

Citation 

Per year  
Ranking 

Lee et al. A green supplier selection model for high-tech industry 2009 
Expert Systems with 

Applications 
31 #1 3.44 #4 

Govindan et al. 

A fuzzy multi criteria approach for measuring sustainability 

performance of a supplier based on triple bottom line 

approach 
2013 

Journal of Cleaner 

Production 
28 #2 5.6 #1 

Bai &  Sarkis 
Integrating sustainability into supplier selection with grey 

system and rough set methodologies 
2010 

International Journal 

of Production 

Economics 

28 #3 3.5 #3 

Kuo et al. 
Integration of artificial neural network and MADA methods 

for green supplier selection 2010 
Journal of Cleaner 

Production 
28 #4 3.5 #3 

Amindoust et al. 
Sustainable supplier selection: a ranking model based on 

fuzzy inference system 2012 
Applied Soft 

Computing 
26 #5 4.33 #2 

Seuring &  

Müller 

From a literature review to a conceptual framework for 

sustainable supply chain management 2008 
Journal of Cleaner 

Production 
25 #6 2.5 #7 

Büyüközkan & 

Çifçi 

A novel fuzzy multi-criteria decision framework for 

sustainable supplier selection 2011 Computers in Industry 24 #7 3.43 #5 

Awasthi et al. 
A fuzzy multicriteria approach for evaluating environmental 

performance of suppliers 2010 

International Journal 

of Production 

Economics 

23 #8 2.88 #6 

Hsu & Hu 
Applying hazardous substance management to supplier 

selection using analytic network process 
2009 

Journal of Cleaner 

Production 
21 #9 2.33 #8 

 

5. Results from the Network analysis 

5.1. Co-word analysis 

Co-word analysis involves the projection of a set of words into a specific visual representation 

where the fundamental information in the data is maintained. The importance of co-word 

analysis stems from the fact that words naturally carry knowledge, ideas and scientific concepts 

(Van Raan and Tijssen, 1993; Ding et al., 2001). There is an important assumption in co-word 

analysis that the research stream of each paper is appropriately traceable through some 

keywords that mirror its content. In other words, the footprint of various research themes can 

be traced by the frequency of words appearing in each subject area. In addition, similarity 

between publications can be extracted through the co-occurrence of keywords within papers. 

The more the co-occurrence of keywords, the greater the similarity between publications 

(Börner et al., 2003; Dehdarirad et al., 2014). Thus, analyzing the co-occurrence of keywords 
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and titles within articles can support an effective way to follow the body of knowledge in a 

specific subject area. 

To provide further explanation about the main research streams in the SSS field, a co-word 

network analysis was conducted on the dataset. This analysis identifies the repetition of each 

word as well as its co-appearance with other words within titles and keywords. To elevate the 

applicability and understandability of this network, only major words were considered and thus 

insignificant verbs, propositions, and adverbs were omitted. Moreover, duplicate words in the 

titles and keywords of each paper are removed. After this filtering, 690 unique words remained, 

with only 70 of these words appearing more than once. As such, it is only these 70 words that 

are considered for graphing a co-word network, with the rest being excluded as they appeared 

only once. This is in line with former studies that argue that units with low frequencies are 

unimportant in co-occurrence network analysis because their dyadic relationships are negligible 

(e.g., Persson et al., 2009). 

Fig. 3 depicts the outcome of the co-word network analysis, with 70 nodes (representing the 

chosen words for analysis) and 716 edges (representing the total number of mutual 

relationships). The frequency of each word can be seen in parentheses. The most used words 

are “supplier”, “selection”, and “sustainable” with 46, 46, and 41 repetitions, respectively. The 

size of nodes and labels also shows the frequency for each word. The more the frequency, the 

bigger the size. This frequency implies that, for example, the word “supplier” is used 46 times 

in these 66 papers. The thickness of the edges represents the number of co-appearance of the 

two words connected. That is, the thicker the edge, the more the co-appearance of two 

connected nodes. The most co-appearances can be seen between “supplier” and “selection”, 

“sustainable” and “supplier”, “sustainable” and “selection” in the center of the network. 

This network has various merits for readers and scholars. First, it validates the reliability of 

our dataset by positioning the three words “sustainable”, “supplier”, and “selection” in the core 

of this network by recognizing them as the most used words in the titles and keywords. This 

confirms that the filtering process undertaken in Section. 3 efficiently extracts these 66 papers 

from the primary search results in the field of SSS. Second, the mapping of the utilized words 

enables the identification of the most important topics in, or aspects of, the field, with just a 

glance at the network. Finally, the network mapping supports the effective understanding of 

major trends in this field. For instance, it can be seen that “fuzzy” and “Analytical Hierarchy 

Process (AHP)” are two significant and widely used approaches in the field. This may be helpful 

in identifying research gaps for further discussion and analysis. As a result, network analysis 

can provide a ‘big picture’ of the research literature under investigation. 
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Fig 3. Title and keyword frequency and co-word network analysis 

Notes: (QFD: Quality Function Deployment; TBL: Triple Bottom Line; ANP: Analytical Network Process; 

TOPSIS: Technique for Order of Preference by Similarity to Ideal Solution; AHP: Analytical Hierarchy Process; 

MCDM: Multi-Criteria Decision Making; VIKOR: VIseKriterijumska Optimizacija I Kompromisno Resenje; 

DEA: Data Envelopment Analysis; MOORA: Multi-Objective Optimization on the basis of Ratio Analysis) 

5.2. Methods and author analysis 

Fig. 4 shows the co-occurrence between applied methods and authors within the 66 investigated 

papers. Methods and authors with only one frequency are excluded in this analysis. The various 

advantages of this network analysis include finding 1) the most applied approaches; 2) the co-

appearance between different methods; 3) the co-appearance between different methods and 

different authors; 4) the potential unexplored connections between methods and; 5) clusters of 

authors and their research areas. 

5.2.1. The most applied approach 

In Fig. 4, the size of nodes and labels indicates the frequency of either author or method applied. 

As such, the results suggest that the fuzzy approach is the most widely used technique for 

supplier sustainability evaluation. This might imply that there is a common opinion among 

researchers on decreasing subjectivity and vagueness through fuzzy logic theory. This may also 

indicate that fuzzy data is more reliable and represents a better image from a real world for 
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supplier evaluation, as compared to crisp data. AHP with a frequency of 19 is the second most 

widely used approach. This suggests that despite passing over three decades from the first 

applications of AHP to supplier evaluation (e.g., Narasimhan, 1983), it still retains a high level 

of popularity within the published articles analyzed. AHP is followed by Analytical Network 

Process (ANP), Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS), 

and linear programming, all with a frequency of 11. With a frequency of eight, DEA is also 

another well-established method among the published articles. 

5.2.2. Co-methods analysis           

A hybrid Multi criteria decision making (MCDM) application is one of the most promising 

methodological developments within the SSS domain. After several years of single method 

applications, the merits and demerits of each supplier selection method are now more fully 

understood by researchers. As a consequence, the joint utilization of approaches helps to 

surmount the individual weaknesses of each. In Fig. 4, the size of edges is significant for 

describing the analysis of co-occurrence. It appears that the highest number of co-applications 

arises between fuzzy logic and TOPSIS methods with nine simultaneous applications. Fuzzy 

logic and AHP has a frequency of eight papers and stands in second position in terms of the 

application of hybrid methods. This group is followed by fuzzy and linear programming with 

seven papers. Accordingly, it seems that the high level of flexibility associated with fuzzy logic 

theory facilitates its integration with other MCDM methods for performance evaluation. A 

remarkable number of papers with multi-approach structures reveal the fact that a single 

approach might fail to deal efficiently with the problem of evaluating supplier sustainability. 
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Fig 4. Methods and authors network 

5.2.3. Co-method-author analysis 

The variety of methods applied by the top four most common authors (as listed in Table 2 

earlier) are also analyzed. Govindan exhibits the greatest diversity of methods by applying 

linear programming, TOPSIS, fuzzy, AHP, and VIKOR (Vlse Kriterijumska Optimizacija 

Kompromisno Resenje) in six papers. Following him, both Sarkis and Kannan covered four 

different techniques in their papers. Saen with three methods, has the lowest diversity level of 

the top four most prolific authors in the field, with DEA, goal programming and fuzzy logic 

applied in five articles. 

5.2.4. Clustering researchers with their respective research area 

With regard to data clustering in this study (as previously described in methodology section, 

sub-section 3.4), Fig 4. categorizes a group of researchers and their applied methodologies in 

the SSS field. The figure is divided into six clusters where each one is depicted by a unique 

color. The biggest cluster (blue) is mainly observed in the center and left side of the network. 

Five main methods of AHP, ANP, linear programming, TOPSIS, and fuzzy constitute the core 

research interests in this cluster. Other methods such as ELimination Et Choice Translating 
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Reality (ELECTRE), non-linear programming, and Quality Function Deployment are also 

categorized in this group. Although this cluster is quite expanded compared to others, none of 

the main authors are present within this cluster. No single researcher plays a leading role in this 

research stream. In fact, we are not able to observe a specific trend in this cluster. This is a 

cluster with a high level of both method and author diversity. As such, other clusters that are 

more specific regarding authors and their respective research areas are discussed. 

The second biggest cluster (green) is in the top right of the network. It involves four authors 

and two methods including DEA and goal programming. The authors in this category have dealt 

with the SSS problem using these approaches in three articles. They integrated dynamic DEA 

with goal programming to facilitate the supplier selection problem. The papers evaluate supplier 

sustainability by dynamic DEA, as well as providing a future benchmark planning framework 

for inefficient suppliers. They propose three case studies from different industries: 

semiconductor, UPVC doors and windows, and construction. 

The bottom right side of the network shows the pink cluster with three authors. This cluster 

represents ANP, linear programming and fuzzy as the main methods applied by the researchers. 

In other words, this cluster has borrowed these methods from the blue cluster and is not 

presenting any new method. Pink cluster contains two papers both published in 2017 with case 

studies from the automotive industry. One of the notable contributions in this cluster is applying 

the audition check-list approach to facilitate the data gathering procedure. They also measured 

supplier sustainability to support the order allocation decision making process.   

However, the smallest cluster (red) comprises only two authors applying fuzzy logic to 

solve the SSS problem. Amindoust and Saghafinia have published two articles, one in 2012 and 

another in 2017. Both papers discuss the fuzzy interference system as a decision making tool 

for SSS. A case study in the second paper comes from the textile industry, while the first paper 

uses an artificial example to illustrate the applicability of the addressed method. 

In the lower part of the network, two other clusters (orange and yellow) can be observed. 

The orange cluster belongs to Bai and Sarkis that have published two papers, both in 2010. One 

of their papers that has been published in the International Journal of Production Economics 

became a popular paper in this field with almost 522 citation in google scholar by this date 

(12/Sep/2018). They applied rough set theory and the grey relational system to expand the 

knowledge of readers about the evaluation of supplier sustainability. In line with a 

comprehensive list of supplier sustainability attributes, they used rough set theory to deal with 

vagueness and ambiguity in the evaluation process, instead of fuzzy logic. The integration of 

rough set theory with grey relational analysis enables analysts to evaluate supplier sustainability 

with limited and incomplete information in an uncertain environment. The last cluster, however, 

is the yellow one. Two of the main authors listed in Table 2 are in this cluster, i.e. Govindan 

and Kannan. The VIKOR method is utilized exclusively in this cluster. These two authors have 

contributed to the field of SSS by applying VIKOR as an evaluation tool. 

5.3. Mapping the subject area 

The co-citation network is based on the simultaneous appearance of two cited documents in the 

reference list of another document (Kumar, 2015). In this analysis, the nodes represent the cited 
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documents. The edges correspond to the co-occurrence of two documents in a third referring 

document (Natale et al., 2012). This can help to construct different research clusters where 

papers are frequently and simultaneously cited in other documents (Chen et al., 2014a). Each 

cluster represents a set of papers with a strong co-citation relationship and indicates a high level 

of similarity on a specific subject (Hjørland, 2013). Accordingly, to map the SSS literature, a 

co-citation analysis is performed. In doing so, the co-appearance of 4,351 cited references in 

the final 66 papers is scrutinized. This analysis can enrich our understanding of the SSS 

literature by mapping clusters of existing studies in the field. To elevate the reliability of the 

mapping process, the cited references with less than five times occurrences are excluded from 

the analysis. Given this filtering, 102 cited references are left for further investigation. These 

references correspond to the number of nodes in the network. In turn, the size of each node 

represents its importance based on the number of connections with other nodes. This follows 

the eigenvector centrality algorithm in Gephi software. Four main clusters can be recognized 

as depicted in Fig. 54.   

Cluster 1: This cluster constitutes almost 20% of the total co-citation network (i.e. 21 

papers). Exploring the topics discussed in these papers helps to understand the main research 

streams in this cluster. Around 67% of the papers take green supplier selection into account for 

environmental management issues. They usually add environmental criteria to the traditional 

supplier selection process. In this cluster, the second principal research stream belongs to fuzzy 

logic theory, with roughly 57% of the total papers related to this subject. To evaluate and select 

the best suppliers, the majority of studies in this cluster exclusively applied a single or hybrid 

MCDM methods. Apart from focusing on supplier selection practice, a few of these papers also 

covered other subjects as well, such as competitive strategy, SWOT (Strengths, Weaknesses, 

Opportunities, and Threats), alert management system, closed loop supply chains and order 

allocation. They attempted to contribute to the body of knowledge in this field by linking 

supplier selection to these relevant topics to support the improvement of supply chain 

management. In general, the main literature stream in this cluster is developing/improving 

either criteria weighting methods or performance evaluation approaches such as ANP, AHP, 

TOPSIS, DEA, and linear programming.  

Cluster 2: With only 15 articles published from 1978 to 2014, this cluster is smaller than 

others. It mostly contains traditional supplier evaluations rather than encompassing green and 

sustainable supplier discussions. As such, just the economic attributes of supplier performance 

are considered by around one-third of the articles. Despite this, there are several articles that 

address the role of corporate sustainability within the supply chain management context. This 

group of works contributes to the SSS domain through theoretical and conceptual developments 

in sustainable supply management, such as Ageron et al. (2012) and Seuring and Müller (2008). 

In terms of a popular supplier evaluation tool, this cluster is dominated by the DEA method 

with five articles. Two primary references in the DEA field are present within this cluster. One 

is a paper by Charnes et al. (1978) that expanded the efficiency evaluation realm and became a 

popular reference in performance analysis area. Another is a study by Andersen and Peterson 

 
4 Check the supplementary materials for full list of publications in each cluster. 
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(1993) that helps researchers to gain complete supplier rankings when applying the DEA 

technique. 

Cluster 3: There are 28 published papers in this cluster that constitute about 27% of the 

whole network. Unlike the first cluster, around 40% of documents in this cluster expand the 

green evaluation problem to sustainable supplier evaluation. In fact, this group of papers covers 

the social aspects as well as economic and environmental dimensions. However, similar to 

cluster (1), proposing hybrid methods with fuzzy logic is one of the main research streams in 

this cluster. Despite the presence of other topics within this cluster, the development of methods 

for green and sustainable supplier selections provides the backbone of this research cluster. 

Evaluating effectiveness in addition to efficiency measurement, embedding systems dynamics 

in the evaluation process, order allocation, and a review of quantitative methods in sustainable 

supply chains are other topics discussed. 

 

 

 
Fig 5. Co-citation network and research clusters 

 

Cluster 4: Having approximately a 37% share of the total network, this is the biggest cluster 

in our co-citation network analysis. More classic texts are present in this cluster compared to 

the other three clusters. Some of these classical papers have discussed traditional vendor 

selection methods and criteria in the early 1990s and even in the 1960s. Similarly, there are also 

two classic documents that elaborate on greenness and sustainability approaches in the supply 

chain. In addition, the original papers that introduced AHP and ANP methods are seen among 

these classical texts. These two are widely used approaches for supplier selection that are 

proposed by Saaty (1980, 1996). Similar to other clusters, the extension of existing methods is 

one of the main research streams here. However, a remarkable number of papers in this cluster 

have contributed to the SSS area through theoretical and conceptual developments. In the same 

vein, the existence of seven literature review-based articles, enrich academics and practitioner 

understanding of the field. Furthermore, global supplier selection and development is one of 

(1) (2) 

(3) (4) 
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the weak but unique research streams of this cluster. Although all three approaches for supplier 

selection, i.e. traditional, green and sustainable supplier selection, can be observed in this 

cluster, the traditional approach remains the dominant one. 

In light of the four clusters discussed above, Table 6 provides some additional information. 

In this table, the main research areas, number of papers, leading papers and their associated 

Google Scholar citations are presented for each cluster. As previously explained, although each 

cluster principally represents a general framework in the literature, there are still some overlaps 

between the different clusters. A glance at the second column of Table 6 reveals the existence 

of an overlap between clusters (1) and (3) based on their main research areas. Green supplier 

selection, fuzzy logic, and methods development are common research areas in these clusters. 

Sustainable supplier selection trends in cluster (3) is the only difference between these two 

clusters. Another overlap is seen between cluster (2) and (4) where both have contributed to the 

literature through theoretical and conceptual developments. Moreover, these two clusters entail 

articles that utilize traditional economic attributes/criteria/measures/variables for supplier 

evaluation and ranking. 

 

Table 6. Main research clusters 

Cluster Main research areas 
No. of 

documents 
Leading documents 

Google scholar 

citation5 

1 

- Green supplier selection 

- Fuzzy logic 

- Methods development 
21 

1. Zadeh (1965) 

2. Hwang and Yoon (1981) 

3. Srivastava (2007) 

97,5216 

10,410 

2,963 

2 

- Traditional supplier evaluation 

- Conceptual and theoretical development 

in sustainable supply chain management 

- Data envelopment analysis 

15 

1. Charnes et al. (1978) 

2. Andersen and Peterson (1993) 

3. Seuring and Müller (2008) 

31,192 

3,854 

3,316 

3 

- Sustainable supplier evaluation 

- Green supplier evaluation 

- Methods Development 

- Fuzzy logic 

28 

1. Chang (1996) 

2. Brandenburg et al. (2014) 

3. Büyüközkan and Çifçi (2012) 

3,268 

540 

506 

4 

- Theoretical and conceptual theme 

- Literature review-based articles 

- Global supplier evaluation 

- Traditional supplier selection 

38 

1. Saaty (1980, 1996) 

2. Elkington (1998) 

3. Weber et al. (1991) 

56,3112 

11,621 

2,721 

 

5.4. Criteria analysis 

The validity and reliability of outcomes achieved from an evaluation method are highly 

influenced by the selected criteria. When the criteria selected are well justified and reflect real 

supplier performance, then decision makers can rely on the evaluation outcomes and apply them 

in their decision support system. On the other hand, selecting inappropriate criteria may mislead 

decision makers about the sustainability performance of suppliers. The ranking of a set of 

 
5 Until Sep 13th 2018 
6 Merged citation 
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suppliers may differ when the applied criteria are changed. This dependency of suppliers’ 

rankings on the applied criteria highlights the importance of criteria selection in SSS.    

Based on the final analyzed papers, three co-occurrence network analyses are performed to 

map the applied criteria in each bottom line of sustainability, i.e. economic, environmental, and 

social. In Figs. 6-8 that follow below, the size of each node indicates the frequency of that 

criterion, also shown in parenthesis. The bigger the size, the greater the frequency. The 

thickness of links between two nodes implies the co-application of the two connected criteria. 

The thicker the link, the higher the level of co-application. In total, 1,219 criteria were extracted 

from the final 66 analyzed papers. To improve the visibility of the figures, those criteria with a 

frequency of at least two or more were considered for co-occurrence network analysis. It is 

significant to note that it proved impossible to divide the criteria extracted into main and sub-

criteria. This is because an individual criterion can be considered as a main criterion in one 

article, while the same criterion is implemented as a sub-criterion in another paper. Therefore, 

within this analysis the same significance is attached to all criteria, regardless of whether they 

are main or sub-criterion. 

 

Fig 6. Economic criteria co-occurrence network 

5.4.1. Economic criteria 

From 488 criteria which consider the suppliers’ economic performance, only 47 criteria were 

used at least twice or more than twice in the final 66 analyzed papers. Fig. 6 depicts these 47 

criteria and their relationships based on the co-occurrence analysis. The most used criteria are 
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“Quality”, “Delivery”, “Cost”, “Price”, “Technology capability”, and “Flexibility” with 41, 29, 

23, 17, 13, and 11 frequencies, respectively. This supports the fact that the traditional criteria 

of “Quality”, “Delivery”, “Cost” and “Price” are still crucial for SSS. The high frequencies of 

“Technology capability” and “Flexibility” indicate how these two criteria affect each supplier’s 

market share. Furthermore, the highest co-application is seen between “Quality” and “Delivery” 

with a co-occurrence frequency of 23. This is followed by the co-application between “Quality” 

and “Cost” with a frequency of 21 and the co-application between “Cost” and “Delivery” with 

the frequency value of 15.     

5.4.2. Environmental criteria 

In total, 433 diverse criteria were applied to take into account suppliers’ environmental 

performance in the evaluation process. From this wide range of environmental criteria, 45 

criteria have been recognized, with at least a frequency of two or more than two – depicted in 

Fig. 7. “Environmental management system” is the most applied criteria with a frequency of 16 

to measure suppliers’ environmental performance. “Eco-design” and “Energy consumption” 

are ranked in fourth and fifth places with frequencies of 10 and 9 after “Recycling” and 

“Pollution control” in the second and third rankings with frequencies of 12 and 11 respectively. 

On the basis of co-occurrence analysis, “Air emissions” and “Recycling” have the highest co-

application, followed by “Pollution control” and “Recycling”, both with the frequency value of 

6. 

5.4.3. Social criteria 

Although 298 social criteria were extracted from the papers, only 37 criteria (Fig. 8) appeared 

in at least two papers or more. Among them, the most applied criterion is “Work safety & labor 

health” with its node located in the center of the figure. The frequencies in parenthesis show 

that the second widely applied criterion is “Employment practices”, followed by “Social 

responsibility” with a frequency value of 7. The thicknesses of the links in Fig. 8 clearly show 

that the most co-application in this group of criteria is seen between “Employment practices” 

and “Work safety & labor health”. Generally, social criteria can be classified intro three main 

categorizations: i) Health and safety issues for employees, ii) The influence of local unions and 

organizations, and iii) The influence of suppliers’ operations on social well-being.   
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 Fig 7. Environmental criteria co-occurrence network 

 

Fig 8. Social criteria co-occurrence network 
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6. Case studies 

Fig. 9 represents the diversity of the case studies within our reviewed papers. This helps to 

analyze the distribution of cases regarding application areas. Generally, case studies are 

categorized into either a real-world application or an artificial example. As is clearly shown in 

the figure, the latter group has the highest frequency with 15 papers. On the other hand, 51 

studies considered data from real cases to illustrate the applicability of their discussed/proposed 

methods. In this category, automotive, electronics, and textile and clothing industries are 

present with 12, 8, and 5 studies, respectively, within the top three rankings. However, 

reviewing the number and area of the current case applications reveals that despite the huge 

potential of some industries for investigation, they received very little attention from 

researchers, for example, the mining industry. Although mining is an important business sector 

in many countries, it is recognized as being among the most dangerous work environments 

(e.g., Sanmiquel et al., 2018; Lang, 2010). Moreover, environmental degradation caused by 

mining activities has been highlighted in former studies (Hilson, 2000; Hilson and Murck, 

2000).  

There are also other industries that seem to have been neglected in the SSS literature. 

However, due to some specific features they deserve to be among case application areas. For 

example, a remarkable share of the total workforce is employed in the logistics industry in most 

countries. Although work safety and well-being have been boosted in this sector over the last 

decades, further improvements in occupational health and safety are required, especially in 

maritime and road freight transport (Employment in the EU transport Sector, 2015). A large 

number of accidents occur with serious consequences within the different modes of cargo 

shipment. For instance, in January 2018, an Iranian tanker collided with a Chinese cargo ship 

(The Guardian, 2018). The oil tanker had a crew of 32 and was carrying 136,000 tons of crude 

oil with an estimated value of 60 million US dollars. As this accident consequences, all of the 

oil tanker’s crew died and, after burning for more than a week, the ship finally sank with a huge 

amount of oil leaking into the sea. In addition, in 2015, carbon dioxide emissions from the 

transport sector amounted to 18% of total man-made emissions, 9 billion tonnes. The share of 

freight modes accounts for slightly less than half of this (ITF Transport Outlook, 2017, p. 60).  

Therefore, the evidence base supports the notion that the SSS literature needs to pay more 

attention to industries that, apart from their economic benefits, are prone to high levels of 

environmental damage and occupational accidents due to their intrinsic characteristics, such as 

the mining and logistics industries. 
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Fig 9. Distribution of case study types among the analyzed papers 

7. Country of case studies 

The advantages of using case-based research in scientific work is emphasized in a number of 

studies (e.g., Voss et al., 2002; Seuring, 2008; Flyvbjerg, 2011). For example, according to 

Flyvbjerg (2011, p.302), “much of what we know about the empirical world has been produced 

by case study research, and many of the most treasured classics in each discipline are case 

studies.” Fig. 10 displays the origin of countries for applied case studies within the analyzed 

papers in this research. This figure is quite revealing in several ways. First, the results indicate 

that empirical investigation of SSS has received unequal attention across the countries. One 

may find various reasons for this phenomenon such as the popularity of case-based research 

among scholars from some specific regions, the level of academy-industry collaboration, the 

possibility of access to suitable data, the perceived understanding regarding the practicality of 

analyzed cases in a real environment and a journal’s requirements for empirical analysis. 

Second, a great number of studies come from a few countries such as Iran, India and China. 

This may reflect the fact that researchers from these countries are more interested in illustrating 

the practicality of their proposed/discussed approach using case studies from a real life context. 

This also could be related to increasing sustainability awareness in these countries. They are 

emerging and developing nations with great potential to practice and extend theories such as 

SSS that have come from advanced economies. Take India and China as examples. According 

to the latest reports, India is one of the least wasteful economies and it has shown leadership in 

meeting the sustainable development goals (Pandey, 2017). Similarly, China has demonstrated 
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progress in green development by ecological conservation, energy saving and combating 

different types of pollution (China’s progress report, 2017). Despite such developments, both 

countries still need major improvements in some green growth indicators (Green growth 

indicators, 2017). However, the high number of case studies from these countries also could 

stem from another reason. Rajeev et al. (2017, p. 306) argued that “most researchers in 

developing economies take conceptual and empirical studies from the example of a developed 

country, and they contextualize the study to develop mathematical/analytical models to optimize 

the performance of the system.” This might be the case, for example, with Iran as a developing 

country. 

Third, another reason for variation in case study applications may relate to how the 

frameworks developed by researchers can be utilized in practice by case companies. Prior 

studies have outlined a key influence of university-industry collaboration on companies’ 

innovation (e.g., Khazragui and Hudson, 2014; Scandura, 2016). In similar vein, this study 

argues that measuring the impact and showing the usefulness of the developed methods on 

purchasing performance can significantly facilitate their acceptance by buying companies. That 

is, most organizations are interested in reaping possible benefits from participating in academic 

research. For example, they like to know how conducting specific research can help them to 

enrich their current operational and strategical insights. Therefore, perhaps the level of 

acceptance amongst companies regarding the advantages of applied methods varies across 

different countries. Knowing this, company willingness to provide access to its suppliers’ data 

may be subject to the perceived usefulness of the research for the company.  

Lastly, the time-consuming nature of case-based research (Voss et al., 2002) might be 

another contributing factor to the variation of the case study approach in different countries. 

Whereas a case study usually provides a detailed view of how and why processes and operations 

function (Khazragui and Hudson, 2014), its effective implementation may require a great 

amount of resources from researcher and an involved case company. In other words, the 

company may need to collaborate with a researcher by allocating staff time and effort to work 

on data collection, interviews, feedback on study results, etc. In such a situation, providing in-

depth analysis with a high level of generalizability regarding the research findings may impose 

different sorts of costs on the company. Further, a case company size and age might determine 

its attitude towards collaborating on academic research (e.g., Furman and McGarvie, 2009; 

Cohen et al., 2002). As such, in this study, the ratio of costs to benefits of SSS studies for case 

companies from different countries may differ and, therefore, may influence a researcher’s 

ability to profit from a real company’s data.  
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Fig 10. Origin of case study countries among the analyzed papers 

8. Discussion  

Our review of SSS studies shows that different methods, as well as different conceptual and 

theoretical developments, have been introduced and practiced in the literature. Authors, journals 

and papers that play significant roles, within our sample size of 66 articles, were also identified. 

There are a burgeoning number of studies which discuss and analyze the emergence of new 

challenges and requirements in SSS. In doing so, they highlight the importance of proper 

analytical supplier selection tools that can help for better purchasing decisions in such an 

environment. However, despite the laudable efforts of researchers, there are a large number of 

areas that are worthy of receiving greater attention.  

First, while academic researchers produce almost all of the published papers (see, Table 2), 

the engagement of practitioners from industry sectors would also be valuable (Etzkowitz et al., 

2000). The increasing significance of university-industry collaboration goes back to the late 

1970s (Caloghirou et al., 2001). In light of this, entrepreneurship, innovation and creativity are 

only some key initiatives of university-industry collaboration (7th European University-

Business Forum, 2017, p. 7). Despite the application of some proposed models in several real 

world case studies discussed in section 6, a steady form of alliance and Research & 

Development partnering is required, rather than industry only providing funding for research 

(Caloghirou et al., 2001). In essence, the acceptance and application of the existing supplier 

selection methods by companies from different industries, although essential to effective 

procurement, has not yet been explored in depth in the extant literature (Wetzstein et al., 2016). 

In other words, reviewing the SSS methodologies that are currently used within different 

industries can help to realize possible gaps between proposed theories from the academic world 

and the techniques actually employed by industry. In a similar spirit, if a company is going to 

apply or even already uses any of the SSS methods discussed in this study, its feedback 

regarding advantages and disadvantages of the technique can help researchers to improve it 
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with the aim of more adequately matching practitioner needs. This is called the bilateral link 

between university and industry (Etzkowitz and Leydesdorff, 1997). Reflecting on, and 

discussing, the findings from academic research with staff from companies can make a 

significant contribution to the SSS discipline. Building on this, knowledge sharing between the 

research community and company decision makers can be facilitated. This finding is in line 

with Beckman et al. (1997) that more collaboration is required to bridge the gap between 

industry and academia. 

Second, the papers reviewed from the SSS literature revealed that most studies – 59 papers 

out of the final 66 analyzed papers – focus solely on the domestic market. As is seen in Table 

7, only seven papers either discussed global sourcing or evaluated foreign suppliers in their case 

studies. The former group discussed simultaneously the importance of global sourcing and 

applied their proposed model/method to a real case study that dealt with global sourcing. 

However, the latter group of papers only mentioned that the suppliers under evaluation in their 

case studies are foreign suppliers operating in other countries. The importance and benefits of 

international sourcing is emphasized in prior studies (e.g., Min, 1994; Trent and Monczka, 

2003a). Procuring from overseas/distant suppliers can result in cost and/or quality advantages 

for buying companies (Kotabe and Murray, 2004). Despite this, the existing supplier selection 

literature in general and the SSS literature in particular have provides very little discussion or 

analysis of purchasing in an international context. For selecting suppliers from foreign markets, 

different challenges ranging from the extent of tariffs, currency exchange rates, transport costs 

and time, freight terms, cultural distance, political stability, customer perception about the 

origin of materials to environmental and employment regulations (Min, 1994; Sakarya et al., 

2007) should be addressed. Thus, considering these types of criteria in the SSS process can be 

valuable. Trent and Monczka (2003b) state that vital factors need to be understood well before 

any progression toward global sourcing. They also claim that a lack of qualified global suppliers 

results in regional agreements with local suppliers. 

Table 7. Papers in the area of global sourcing 

# Paper Global sourcing 
International suppliers 

evaluation 

1. Awasthi et al. (2018) ✓  

2. Kaur et al. (2016)  ✓ 

3. Nourmohamadi Shalke et al. (2018)  ✓ 

4. Shaw et al. (2013) ✓  

5. Torres-Ruiz and Ravindran (2018) ✓  

6. Vahidi et al. (2018)  ✓ 

7. Wu et al. (2016)  ✓ 

 

Third, the analysis contained within this study indicates that most of the SSS research is 

limited to merely applying one or more existing techniques (see, Fig. 4). In other words, despite 

the extensive body of research on SSS methods and applied criteria for evaluation, there is a 

lack of studies which revisit the results obtained from applying different methods in order to 

impose possible challenges or confirm findings of previous studies. This is consistent with the 

findings of Wetzstein et al. (2016) that calls for further research in this area. Doing so can help 

engender fruitful discussion of the merits and demerits of different methods. In turn, this can 
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lead to better understanding of the current supplier evaluation and selection methodologies. 

Moreover, investigating the number of evaluated suppliers and applied criteria in those papers 

with real case studies (see, Fig. 11) shows that in most cases, the number of assessed suppliers 

is less than ten. This is the same as for the selected criteria, but with negligible difference in the 

other categorizations shown in Fig. 11. Although it is rational to have less than ten criteria in 

supplier evaluation, having access to a larger supplier dataset can improve the robustness and 

validity of outcomes from applied techniques. In simple terms, using a similar evaluation 

approach, study findings may differ from one to another depending only upon the number of 

suppliers. On this basis, there is a relationship between, and sensitivity to, the number of both 

suppliers under evaluation and criteria used in deriving results and conclusions from supplier 

selection analysis. Therefore, there is considerable scope for further investigation of the nature 

of this relationship and determining which supplier evaluation methods are suitable in different 

contexts, highlighting both the number of suppliers and criteria. 

 

 

Fig 11. Number of applied criteria and evaluated suppliers7,8 

 

Fourth, given our literature review findings, almost similar methods and techniques are 

identified for SSS compared to earlier review studies on traditional supplier selection. 

Differently stated, despite huge developments in areas such as computational power, statistical 

techniques, and new data collection and storage tools, it seems that there has been no major 

shift or change in traditional supplier selection practices. Different reasons might be behind this 

unwillingness to adopt the latest advances from other disciplines. For example, consider the 

complexity and difficulty of implementing tools that are proposed by specialists and researchers 

from other domains. In such situations, for a researcher with accumulated experience and a 

 
7 Aktin and Gergin (2016) provided three case studies in their paper. 
8 Torres-Ruiz and Ravindran (2018) evaluated four supplier segments and not individual suppliers. 
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track record over many years in using certain technique(s), it can be challenging to enter into a 

new and different research area. This might be related to the trained incapacity conundrum, 

whereby “the more we know how to do something, the harder it is to learn to do it differently” 

(Kaplan 2017, p. 25). Meanwhile, it would be worthwhile to accept some level of failure within 

the community, at an early stage of introducing a new method for supplier evaluation. In the 

words of Firestein (2016, p 44) “In fact, most so-called serendipitous discoveries are made 

through failure. Something doesn’t work the way you thought it should and exploring the 

reasons for that leads to the initially unexpected and now surprising result.” 

Fifth, on the basis of the criteria analysis implemented in sub-section 5.4, the social aspect 

needs to be considered more than before in SSS. The ratio of the applied social criteria to the 

total number of applied criteria is only 24%, which is much less than the applied economic 

criteria with 40% and the applied environmental criteria with 36%. This difference reflects the 

fact that, in most papers, the authors consider a larger number of economic and environmental 

criteria than social criteria. This finding is supported by other researchers that also claim the 

social aspect has received less attention compared with other two aspects (Zimmer et al. 2016; 

Brandenburg et al. 2014). This inequality between the triple bottom lines of sustainability may 

generate biased outcomes. When authors consider more economic and environmental criteria 

in their evaluation this suggests greater importance is attached to these aspects than to social 

criteria before the gathering of any data and the running of the proposed model. In such a 

situation, suppliers with better performance in social aspects will be underestimated compared 

with those suppliers with better performance in economic and environmental aspects. Thus, 

striving for an equal number of criteria for each aspect is highly recommended. Furthermore, 

during the process of extracting the applied criteria from the final analyzed papers for this 

research, a remarkable number of papers were found to lack of clear definition of the applied 

criteria. In some cases, the title for a particular criterion was too general and lacked a detailed 

definition. This lack of appropriate criteria definition makes it difficult for readers to understand 

what exactly is being measured in the SSS problem. 

Sixth, although invention and innovation are by themselves inadequate to generate success 

in a competitive market, suppliers’ innovation in upstream supply chain has an undeniable role 

in downstream competitive success (Teece, 2007). To take advantage of this benefit, many 

companies have started to engage suppliers in their product development projects (e.g., Schiele, 

2010; Thomas, 2013). In line with this, suppliers have also been involved in the environmental 

and sustainability innovation programmes of their purchasing companies (Hall, 2001; Lee and 

Kim, 2011). For instance, Geffen and Rothenburg (2000) found that strong partnerships with 

suppliers based on a suitable incentive system can contribute to the efficient application of 

innovative environmental technologies, while quality and cost goals are simultaneously met. 

Despite the importance of a supplier’s innovation capability, however, the economic criteria 

analysis implemented in sub-section 5.4.1 reveals that this criterion has been largely ignored in 

the SSS literature, with only four appearances in the final 66 analyzed papers. This claim is 

supported by a recent study implemented by Dziallas and Blind (2018) that states that 

innovation indicators are neglected for the early stages of the innovations process in a new 

product development program. Due to the competitive advantage of supplier’s innovation for 
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buying companies, incorporating this factor into evaluation criteria can lead to a better SSS 

outcome. 

Seventh, electronic procurement (e-procurement), as a vital part of electronic business, is a 

powerful tool for attaining cost reduction and productivity elevation (Gunasekaran and Ngai, 

2008). E-procurement systems provide higher transparency that enables managers to 

decentralize operational procurement processes and simultaneously centralize strategic 

procurement (Puschmann and Alt, 2005). Furthermore, e-procurement can help buyers to keep 

better purchasing records from suppliers and boost data collection procedures as the basis for 

different analyses. On the other hand, e-procurement influences the sustainable procurement 

process in supply chains. This hypothesis that the greater use of e-procurement contributes 

efficiently to sustainable procurement, is supported by a statistical test performed by Walker 

and Brammer (2012). Unfortunately, based on our literature review, there has been no study 

evaluating sustainable suppliers in the e-procurement environment. Accordingly, the 

sustainability evaluation of potential suppliers in e-markets might be a fruitful future research 

direction in the SSS setting. 

Eighth, based on the industry analysis implemented in section 6, there is a lack of SSS 

studies on service-based industries such as healthcare. Prior studies have highlighted the 

absence of adopting supply chain practices in this sector (e.g., de Vries and Huijsman, 2011; 

Kwon et al., 2016). At the same time, improving service quality for patients is an important 

challenge for authorities and decision makers (de Vries and Huijsman, 2011). Building on these 

potential needs, service provider selection is relatively rare in healthcare supply chains. In this 

setting, one may refer to a greater role for decent healthcare insurance providers to improve the 

quality of service at customer level. In light of this, almost all companies, regardless of activity 

type, have to provide healthcare insurance to their employees. As such, offering suitable 

insurance coverage that support employees through unexpected health problems is an important 

factor in the well-being of employees and their families. On this basis, the assessment of 

insurance providers deserves to receive more attention within the SSS domain. 

Last but not least, although much attention has focused on selecting the right supplier(s) in 

the literature, little is known about the monitoring of supplier performance after initial selection. 

With this in mind, supplier performance measurement over time and the application of 

analytical methods to prevent purchasing from inefficient suppliers represent the other side of 

the same coin. The problem of single period supplier evaluation has also been observed by 

Wetzstein et al. (2016). By firing suppliers that are performing poorly, a company can avoid 

extra costs due to quality problems, time overruns and customer dissatisfaction caused by those 

suppliers. This can help to improve company performance and resource allocation. Ending 

relationships with inefficient suppliers is in line with the marketing literature that emphasizes 

‘firing bad customers’ (e.g., Shin et al., 2012). This strategic decision within the purchasing 

domain can be facilitated using approaches such as total cost of ownership (TCO), which 

estimates the overall cost of managing a relationship with each supplier (Visani et al., 2016). 

Therefore, the current SSS literature can benefit from defining empirical processes and applying 

analytical tools to recognize efficient and inefficient suppliers over time. 
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9. Conclusions 

A thorough and up-to-date analysis of the literature can provide important knowledge into the 

further development of the field. In this study, a quantitative bibliometric and network analysis 

has been performed to review published papers in the SSS domain. This methodology has 

helped to attain a comprehensive summary and cluster mapping of specific research aspects 

within the SSS arena. The findings reveal that a few authors have played a central role in SSS 

research. Furthermore, although there are a large number of journals that publish papers 

relevant to supply chain management, only a limited number of journals exhibit a specific focus 

on SSS research. Recognizing which journals are more welcoming to SSS studies and 

simultaneously are more visible can be very beneficial, especially in supporting researchers in 

the effective targeting of suitable outlets for their research. 

The frequency and co-occurrence of keywords within the analyzed papers have been 

investigated, to provide a bigger picture regarding popular terms and their connections in former 

research. This also supports those that are new to the SSS field in familiarizing themselves with 

the body of knowledge in an effective way. In addition, the most prominent individual and 

hybrid SSS tools have been identified within the work and our findings are consistent with most 

of the former literature reviews of the field that have identified the analytical and mathematical-

based methods as the most applied supplier selection tools. However, the cross-sectional nature 

of the utilized data limits our understanding about the performance of different supplier 

selection techniques in longitudinal supplier evaluation. 

A co-citation network analysis has been applied to define different research clusters within 

the SSS discipline. The clustering analysis outcomes reveal that the current literature in the field 

of SSS (the final 66 analyzed papers in this research) have successfully established a three- 

dimensional framework between the triple bottom line concept in the SSS problem. More 

specifically, the clustering analysis conducted shows that the cited references have been 

purposefully chosen by the authors from both traditional (the economic aspects) and more 

recent literature (the environmental and social aspects) to show the three principal pillars in the 

SSS problem. Although, the interrelations between the cited references in the analyzed papers 

appropriately established a three-dimensional framework which encompasses economic, 

environmental, and social aspects, the criteria analysis section of this paper has revealed a sort 

of misalignment between the applied criteria in these three aspects. This might be due to the 

inherent simplicity of gathering economic and environmental data compared with social data. 

The availability of data for the evaluation process is one of the significant prerequisites for a 

successful supplier selection process. In the same vein, the existence of a well-defined 

justification for considering environmental criteria based on their positive effect on economic 

performance might be another related reason. For instance, the positive effect of reduced waste 

on cost saving has been commonly investigated by previous studies. At the same time, however, 

the potential positive effects of social criteria on economic aspects has been largely neglected. 

In a nutshell, due to the increasing importance of sustainability in today’s global business 

context and also the responsibility of buying companies for their suppliers’ commitment to 

sustainability concerns, more development work is required on supplier management systems 

from both academia and industry. 
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