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Abstract


Third-party logistics (3PL) service providers are crucial to achieving sustainability in supply chain management (SCM). Third-party logistics service providers (3PLSP) are identified in such a way that they can help a firm fulfill its targeted objectives. The choice of 3PLSP must take into account broad selection criteria that are pertinent to both current and future needs. Various modelling techniques have been applied to evaluate and select 3PLSP. For the evaluation and selection of 3PLSP in the given set of situational requirements, a set of different selection criteria has been set up. This paper screens 191 articles from the Scopus database and finds 132 articles spread over two decades from 2001 to 2022 (30 July 2022). The 132 filtered articles are further assessed using bibliometric analysis, qualitatively and quantitatively. The identified research articles are studied and analyzed according to different bibliometric parameters, using MS Excel, VOSviewer version 1.6.17, and Biblioshiny 4.0. It has been found that the top five countries engaged in research are India (36%), Turkey (13%), Taiwan (12%), China (11%), and the USA (10%). The top three journals with the most research publications were International Journal of Logistics Systems and Management, Benchmarking, and Expert Systems with Applications. The three research methodologies most often used to solve 3PL selection problems were fuzzy-based, AHP, and TOPSIS. Numerous studies of theoretical models have applications in real-world situations. The developed selection models have high applicability in the automobile industry, agricultural industries, marine products, etc.
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1. Introduction


Third-party logistics (3PL) is growing more and more widespread as a result of globalization, the expansion of E-commerce, and increased client demand. More businesses are attempting to shift away from their accounts to third-party accounts [1]. Stiff competition in the global business world, short lifecycle-based products, and customers’ heightened expectations forced manufacturers to focus on their core competence and shift the other processes to the experts in the markets [2]. To reduce the inventory level in the system, fast and reliable transportation is needed, which may escalate the transportation cost, thus calling for the service of 3PL. Thus, the efficient utilization of 3PL is expected to bring benefits in reducing total costs. The shipper’s need is also satisfied by various contributory sources of 3PL specialization: scale, know-how, searching ability, and IT skills. In addition, it is believed that 3PL may assist shippers in times of business uncertainty [3]. As we move toward Industry 4.0 and prepare for the use of high-tech internet-based tools, such as machine-to-machine communication, deep analytics, cloud computing, the internet of things (IoT), etc., logistics needs and expectations will change. The shipper is expecting Logistics 4.0 to satisfy their customers with high technology-based services such as radio frequency identification (RFID), tracking and tracing devices, a global positioning system (GPS), near-field communication (NFC), etc. Shippers are also interested in using smart containers, smart vehicles, and smart pallets in the highly visible network. As logistics management changes to keep up with Industry 4.0, more technology-based equipment using IoT, big data, and deep learning will support logistics for a giant leap. As logistics management progresses, the idea of Logistics 4.0 will gain popularity. Industry 4.0 will transform corporate business through high-tech digitization. The changes in supply chains (SC), manufacturing systems, production and service realization, E-business models, and E-services to the customer will take place efficiently.



Generally, it is observed that while making logistics selections, most E-retailers believe in selecting a hybrid model of 3PLSP selection and a kind of self-operated logistics in a different product category [4]. A cross-sectional study [5] of Indian shippers concluded that the selection of 3PLSP is made for many significant objectives of the shipper. They are looking to achieve various objectives: “lowering cost”, “focusing on core activities”, “getting customer satisfaction and required service level”, “gaining competitive advantage”, "maintaining quality and reliability of service”, “adopting new technology for combating advantage", "reducing IT based system infrastructure”, “avoiding huge capital expenditure", “making use of state-of-the-art technology”, and “getting flexibility in complying market trends”.



Systematic research led to the design of a labor management system (LMS) for improving the efficiency of working in warehouses. Further, the feasibility of using RFID system deployment in tracking and tracing product movement, pallets, and shipments for lead time reduction was assessed [6]. A UK-based study looked into the skills needed by senior 3PL managers and found that relational and behavioral skills are important for managing well [7].



Competitive pressure has placed an extra burden on firms to implement initiatives for sustainable SCM. Third-party logistics providers use green transportation and timely delivery at the desired location for customer satisfaction, thus employing a sustainable supply chain approach to help the company accomplish sustainability in its SC [8]. The use of ecological, social, and economic criteria must be taken into consideration while selecting a 3PL. This was further demonstrated using data envelopment analysis (DEA) and an analytic network process (ANP) to identify the 3PL from an environmental sustainability perspective [9]. Infrastructure regulations from the government and functional warehouse management may work as enablers to sustainability in SC. A survey of chief executives of 40 large 3PL firms from various regions of North America, Europe, and Asia-Pacific revealed their commitment and strategies toward environmental sustainability [10].



The selection of 3PLSP is carried out after considering several significant criteria. Several factors influence the various criteria used, including product type, strategic partnership requirements, and partnership goals for short- and long-term duration. Based on such requirements, a concept-based framework may be helpful for the selection of 3PLSP [11]. Various criteria are considered for a 3PLSP’s selection: “price of 3PL services”, “quality of tactical logistics services”, “range of available value-added services”, “global capabilities and reach and range of service”,” knowledge and advice on supply chain innovations and improvements”,” availability of strategies logistics services”, “On time shipment and deliveries”, “superior performance rates”,” financial stability of 3PL”, “creative management”, “ability to deliver as promised”, “availability of top management”, “responsiveness to unforeseen occurrences”, “meet performance and quality requirement before price/discussion occurs”, “reputation of vendor”, “willingness to use logistics manpower”, “flexibility in operation and delivery”, “E-commerce capabilities”, and “lead time” [5].



The present research was initiated by looking at the various competitive advantages derivable from 3PLSP and their significant role in various logistics activities. It attempts to answer the following research questions: (i) What are the most important articles demonstrating the selection process of 3PL, who are their authors, and which journals publish such articles? (ii) What are the leading organizations, institutions, and countries contributing to 3PL selection problems? (iii) What are the main 3PL research-oriented clusters across the globe? (iv) How does the 3PL provider support the shipper? (v) What are the reasons why shippers select the 3PLSP option? (vi) What is the future research direction for 3PLSP?



This bibliometric research enables us to understand the 3PLSP-based research at the national and global levels. It also provides an understanding of the 3PLSP selection process based on the local and global selection criteria, and how the selection process is influenced by them. The analysis further helps in gauging the international regulatory response regarding logistics services and future research trends in 3PLSP selection. The paper adds to 3PLSP selection research in the following ways: (i) This study adds to the literature on 3PLSP selection because it lets us look at the performance and scope of 3PLSP selection in logistics management. (ii) The different models that have been suggested from time to time have been looked at more closely, to make it clear which model the company needs to use when getting logistics services. (iii) This research also shows how different industries’ use of different 3PLSP selection models affects their importance and makes the logistics processes better.



The manuscript is further structured in five sections as follows: Section 2 presents a review of literature on 3PLSP selection and related issues. Section 3 provides the research methodology adopted in the present bibliometric analysis and science mapping of published literature. Section 4 offers a discussion of the pertinent research findings, analysis, and implications for the field of study of 3PLSP selection. Section 5 discusses the 3PLSP selection problem using bibliometric analysis. To conclude this research, Section 6 provides conclusions, limitations, and suggestions for future research.




2. Literature Review


3PL may be defined as hiring outside companies to handle all or a portion of the company’s logistics-related tasks, excluding the major core processes of the company [12]. Firms with logistics know-how in coordinating economic resources possess opportunities to provide service and advice to shippers. Such coordinating firms may also be called 3PLSP [3].



Several authors have studied 3PLSP’s criteria and the selection problem of 3PLSP. Several reviews were carried out focusing on the 3PL selection criteria and selection problem, wherein the selection of criteria and methods were studied [13]. The 3PLSP can provide the products in the right quantity, with the right quality, at the right cost, at the right time, and in the right place (4P). When choosing a 3PL, service quality is a crucial consideration. The service quality of 3PLSP were assessed using decision-making based on analytics [14]. A combination of SERVQUAL and the Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) was combined with the fuzzy analytic hierarchy process (FAHP) to gauge the service quality of 3PLSP [15]. A data mining tool to check the warranty of 3PLSP was used for an electronic facilities company [16]. Various integrated models for the identification of 3PLSP were identified using interpretive structural modelling (ISM) and Matrice d’impacts croisés multiplication appliquée á un classement (MICMAC) analysis [17]. A framework for the sustainability of 3PL was suggested [18]. An empirical study was carried out to find the role of 3PL [19]. Quality function deployment (QFD) under a fuzzy environment was applied in 3PL identification [20]. A combined approach of DEA, TOPSIS, and goal programming (DETOLP) was employed in evaluating 26 vendors for an Indian company for its logistics solution [21]. A survey-based study employed ELECTRE I in assessing 13 3PL who were part of the survey, using four criteria: location, service, information system, and quality [22]. Various fuzzy approaches have also been used in 3PL selection. An appraisal for 3PL was undertaken using interval-valued fuzzy numbers (IVFNs) for an Indian automobile part manufacturing industry [23]; later on, the theory of three parameter interval grey numbers was used in 3PL identification [24].



Various multi-criteria decision-making (MCDM) approaches such as AHP and FAHP were adopted under different scenarios and were carried out for 3PL identification. A logistics performance assessment using FAHP was carried out [25], and AHP was applied in a case study for 3PL [26]. FAHP was used in developing a credit evaluation index system considering “Credit Philosophy”, “Credit ability”, “Credit environment”, and “Credit history” for four 3PLs of Nanjing, China [27]. The fuzzy theory was used to include the perception of the performance measurement team (PMT) in the 3PL evaluation [28]. FAHP with TOPSIS was used in risk assessment for 3PL in Colombia [27]. FAHP in criteria evaluation for 3PL selection was used [29]. FAHP was used in finding 3PL for a cement company in Turkey [30]. The AHP and FAHP approaches were combined to identify the 3PL selection. AHP and graph-theoretic and matrix approaches [31,32,33], two-phase AHP, and TOPSIS along with modified Delphi methods were used in identifying 3PL providers in a Turkish automotive supplier company [34]. A combined approach of FAHP and TOPSIS was used in 3PL identification [35]. FAHP with the balanced scorecard approach was applied in 3PL. The BSC concept was used in forming a hierarchy using financial, customer, internal business process, and learning and growth [36]. FAHP with QFD was applied in 3PL selection by considering the voice of company stakeholders [37]. AHP and the Preference Ranking Organization METHod for Enrichment of Evaluations (PROMETHEE) were used in 3PL [38]. AHP was used in 3PL selection for a company in İstanbul [39]. FAHP and Evaluation Based on Distance from Average Solution (EDAS) were employed in the 3PL evaluation [40]. D number was combined with AHP to form D-AHP, later used in 3PL identification for dairy products produced by the dairy factory in northern Iran [41]. Fuzzy AHP was combined with fuzzy VlseKriterijumska Optimizacija I Kompromisno Resenje (VIKOR) in decision-making for 3PL [42].



3PL identification was carried out using TOPSIS and fuzzy TOPSIS [43]. TOPSIS with interval data was also used to select 3PL [44]. A combined approach of TOPSIS and linear programming was used in identifying the 3PLSP. DEA was used in the vendor’s efficiency evaluation on identified criteria, whereas TOPSIS was employed to rank the efficient vendors, and linear programming was used for quantity allocation to each vendor. AHP and TOPSIS were applied in identifying the 3PL for the biscuit company of Italy [45]. A combined model for 3PL using FAHP and TOPSIS considers supply chain operations as a reference [46,47]. FAHP and FTOPSIS were applied to a confectionary company [48]. For criteria identification and subsequent 3PL identification, FAHP and grey TOPSIS approaches were used [49].



The 3PL selection criteria were studied using a grey decision-making trial and evaluation laboratory (DEMATEL) [50]. FDEMATEL, along with FTOPSIS, was employed for the selection of 3PL [51]. A DEAMTEL with a complex proportional assessment (COPRAS) method was employed for 3PL selection [52]. A combination of DEMATEL, analytic network process (ANP), and DEA was applied for 3PL selection [53]. Third-party logistics also adopts green initiatives to improve green SCM. A WH2 framework in green taxonomy formation and the subsequent development of tools for LSP for accomplishing strategies of environmental-based sustainability was undertaken [54]. Perotti et al. [55] studied the effects of 3PL adopting green initiatives to improve the performance of an Italian company. For 3PLSP, green logistics indicators were researched and evaluated [56]. A type-2 fuzzy TOPSIS was employed in assessing the green 3PLSP [57]. A green 3PL was selected, considering the auction process [58].



A crucial consideration is selecting the best logistics service providers for a cold chain for a firm aiming to establish a cold supply chain that is efficient and sustainable [59]. A cold chain is a supply chain that regulates temperature while handling cold production, storage, and distribution. They are kept in working order by machinery that continuously controls the necessary low-temperature range. A cold chain is used for temperature-sensitive and perishable goods, which has an impact on people’s health and quality of life [60]. Any issues with the cold chain could lead to product deterioration, which could lead to illness, death, or poisoning. A study based on the performance evaluation of five global 3PLSP in cold chain logistics was studied using FAHP and TOPSIS [61]. They recommended that 3PLSP be competitive by including process automation and maintaining innovation in their operations.



AHP and COPRAS were applied considering a grey environment for a cold chain in a case study in Vietnam [59]. Cold chain-related 3PLSP were studied to prevent food losses [62]. An integration of rough step-wise weight assessment ratio analysis (SWARA) and COPRAS was applied for the performance evaluation of 3PL for a company dealing in animal feed in Indonesia [63]. They considered sixteen criteria for the selection of four 3PLSP. Sremac et al. [64] determined eight criteria using rough analysis, and considered 10 3PLSP, evaluating them using a rough weighted aggregated sum product assessment (WASPAS) approach. Furthermore, they carried out sensitivity analysis using rough simple additive weighting (SAW), rough evaluation based on distance from average solution (EDAS), rough multi-attributive border approximation area comparison (MABAC), and rough TOPSIS. Akpinar [65] applied a similar approach and used SWARA and WASPAS for the selection of 12 criteria and five 3PLSP. Prajapati et al. [66] applied the modified SWARA for obtaining the barriers of reverse logistics and employed WASPAS to rank the solution to selected barriers. A combination of three approaches of multi-objective optimization based on ratio analysis (MOORA), SWARA, and WASPAS was used in selecting 3PLSP by considering 10 criteria for the nine reverse logistics service providers [67]. A hybrid approach of fuzzy SWARA-WASPAS was employed in combating the barriers related to logistics solutions to humanitarian SCM by considering 29 barriers and 20 solutions for pre- and post-disaster [68]. A combined approach of grey SWARA and grey combinative distance-based assessment (CODAS) was used in identifying 3PLSP for fabric manufacturing in the Turkish textile industry to resolve global logistics problems [69].



Various activities related to used products, such as transporting them to their manufacturers, storing, and handling such products for refurbishing or recycling, are termed "reverse logistics”. Many researchers studied the reverse logistics operations carried out by 3PLSP. A FAHP approach was used in 3PL in reverse logistics [70]. The DEA methodology was used in 3PL selection for reverse logistics under chance constraints [71]. DEA was also employed in evaluating 3PLSP for a sustainable solution [72]. Multi-criteria decision-making based on a robust design was applied for 3PL selection in reverse logistics [73]. The 3PL barriers in reverse logistics were investigated [74]. Third-party logistics selection through decision-making for sustainability was carried out for 3PLSP for forward and reverse logistics [75].



Bibliometric indicators are being used to evaluate research performance more and more [76]. These indicators, which are based on bibliographic databases, offer helpful data for evaluating the subject area [77]. Exploratory analysis utilizing statistical techniques enables us to examine and meaningfully assess enormous amounts of scientific data for the evaluation of prior research. The bibliometric investigations also provide insights into the subtleties of systematic evolution in a particular topic. It has been observed that different researchers across practically all scientific disciplines are evaluated utilizing the exacting method of bibliometric studies. Therefore, the current bibliometric research needs to look into what has already been done on 3PLSP selection problems.




3. Research Methodology


A methodical strategy must be used to present exploratory research; hence, this study employed the research methodology used by Tranfield [78] so that there is consistency and comprehensiveness in the results obtained. The state-of-the-art reviews focused on a particular domain help perceive the research scenario in that field and identify the future research directions and the prevailing gap in the literature. Bibliometric analysis is recognized as a statistical technique for analyzing and quantifying the expansion of a particular field [79]. The research technique used for data collection and subsequent analysis to accomplish the study’s objectives is shown in Figure 1.



The data for 3PLSP in the current bibliometric study was extracted from the Scopus repository. In general, Scopus is regarded as a well-organized database of publications that have undergone peer review, including books, journals, and conference proceedings. It also has a huge database for citations and abstracts. The following categories as shown in Table 1 were taken into consideration when looking for keywords throughout the entire Scopus database on 3PLSP.



A search was conducted for a review of the literature using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) technique [80]. A search using various keywords was applied to collect the literature. Various filters were used to shortlist the articles for the present problem of 3PL for bibliometric study. The conference articles, book chapters, books, and notes were also excluded as they were considered in excluding criteria using the second filter. In total, 68 articles belonging to excluded criteria were excluded with this filter, and 118 articles were obtained. Each article’s title and abstract were minutely examined, and 8 articles were further eliminated, leaving 110 articles. Using Google Scholar and other references, 12 articles were identified and added to the final tally of searched articles, generating a total of 132 articles.



The Scopus-based dataset provides various items of important information related to authors, article titles, article years, journal names, author affiliations, abstracts, keywords, funding details, names of the publishers, publication type with stages, etc. The Scopus-based dataset was further analyzed using MS Excel. The database was further subjected to VOSviewer version 1.6.17, and Biblioshiny 4.0 for network visualization. One can see and determine connections between publications, authors, organizations, nations, citations, and keywords using bibliometric mapping [81]. A visualization tool for the co-occurrence analysis of keywords analyzed by colors, sizes, and distance is also provided by the VOSviewer software. Biblioshiny also allows comprehensive scientific mapping using an R-tool [82].




4. Results


In this section, the articles from the selected Scopus-based database are distributed and analyzed based on publication year, type, and sources. In addition, contributions from authors, institutes, and countries are presented, respectively.



4.1. Annual Article Publication


Figure 2 displays the number of Scopus papers in the 3PL field. This graph contains years of publication on the x-axis and the number of Scopus publications on the y-axis. The count for publications is presented on top of the annual publication bar.



The figure shows a mixed trend of an increase and a decrease in the number of publications. From 2007 to 2012, there has been a gradual increase in average publication counts, which dropped for a year and then increased gradually. When compared to previous years, the number of publications has significantly increased in the year 2020. The number of 3PL articles published in Scopus in 2020 is more than the total publications from 2001 to 2006. The increase in the average number of publications per year indicates the constant interest in 3PL research. The second decade has more than double the number of publications as compared to the first decade of 2001 to 2010. The trendline indicates the rise in the average number of publications with an R2 value of 0.2915, which indicates that the yearly publications are not increasing linearly or exponentially.



Figure 3 presents a forecast model with a confidence level of 80% using the exponential smoothing method. This forecast model has been prepared using Microsoft Excel. Model accuracy measures such as mean absolute scaled error (MASE), symmetrical mean absolute percent error (SMAPE), mean absolute error (MAE), and root-mean-squared error (RMSE) were also calculated. The smoothing coefficients are Alpha (0.13), Beta (0.00), Gamma (0.00), and the error metrics were MASE (1.32), SMAPE (0.37), MAE (2.16), and RMSE (2.77). The forecasting model was prepared for the period 2021-2030. The forecast model indicates the rising interest and opportunity in 3PL research. The accuracy measures may be considered as a forecast accuracy indicator. However, forecast values may change in the future.




4.2. Publication Types


The Scopus database is categorized into articles, reviews, conference papers, book chapters, books, letters, editorials, short surveys, etc. In the present research, only Scopus articles and reviews were selected, as they may be compared to the systematic literature review (SLR) for the same domain of research. Generally, SLR considers articles and reviews for their analysis and respective findings for future research directions. The present research includes 127 (96.21%) articles and 5 (3.79%) reviews; thus, a total of 132 articles were selected for the bibliometric analysis from 2001 to 2022 (up to 30 July 2022).




4.3. Publication Sources


This section provides details on publication sources for 3PL research indexed in Scopus. Figure 4 indicates that the number of sources publishing articles about 3PL selection varied between two and twelve. The source-wise analysis shows that the journal International Journal of Logistics Systems and Management published 12 articles on 3PL selection, the highest number. The journals Benchmarking and Expert Systems with Applications published seven articles, third most. International Journal of Production Economics published six articles, followed by the journal Sustainability, which published four articles. The journal Computer and Operation Research published three articles. This suggests that there is a high need for 3PL research in the logistics industry.



The publication sources also indicate the research was mainly focused on identifying 3PLSP criteria selection, followed by shortlisting criteria, or criteria identification for the selection of 3PLSP. Researchers have applied various modelling approaches. Table 2 lists the top five most productive journals for 3PL.



Cumulative source growth indicates research development in the field of 3PL. Figure 5 shows the cumulative occurrence growth of 15 publication sources with the highest cumulative growth.



The Hirsch index, also referred to as the h-index or Hirsch number, is a correlation metric between the citation impact and the productivity of a publication. It can be applied to an individual investigator, department, university, or country [83,84]. Analyzing the publication source based on the h-index provides a better understanding of the impact of the publications. Figure 6 shows publication sources with an h-index.




4.4. Research Methodologies Used in the 3PL Selection Problem


There have been many research methodologies based on MCDM, fuzzy or grey-based, and combinations of various MCDM approaches have been found to solve the 3PL selection problem. By dividing and considering combinatorial approaches into respective individual approaches, they can be summed up into single categories. Table 3 lists the various research methodologies used in the 3PL selection problem, whereas Figure 7 provides graphical representations of the various research methodologies used to solve the 3PL selection problem.





 





Table 3. Research methodologies used in the 3PL selection problem.
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	Sr. No.
	Name of the Research Method
	Number of Publications





	1
	Fuzzy-based
	19



	2
	AHP
	18



	3
	TOPSIS
	12



	4
	Math Model
	7



	5
	DEA
	7



	6
	Grey-based
	7



	7
	ISM
	5



	8
	ANP
	4



	9
	FAHP
	3



	10
	QFD
	3



	11
	Goal Programming
	2



	12
	PROMETHEE
	2



	13
	DEMATEL
	2



	14
	Soft Computing
	2



	15
	ELECTRE-I
	2



	16
	FCOPRAS
	2



	17
	SWARA
	2



	18
	COPRAS
	2



	19
	CODAS
	1



	20
	VIKOR
	1









4.5. Countries with 3PL Publications


This section presents countries with the top publications in the area of 3PL. Figure 8 present the analysis of the countries with the leading publications in 3PL. The country with the most publications was India, which, with 36 publications, represents 27.07% of the total articles published. The country with the second-most publications was Turkey, with 10.53% of the total (14 publications), followed by Taiwan, with 9.02% of the total (12 publications), China, with 8.27% of the total (11 publications), the USA, with 7.52% of the total (10 publications), and Iran, with 6.77% of the total (9 publications). The top 10 countries correspond to 56.4% of the total publications, and the rest represent 43.6% of the total publications worldwide concerning 3PLSP selection.




4.6. Leading Organizations and Researchers in 3PL


An analysis of the leading institutes publishing 3PL-related publications and indexed in Scopus from 2001 to 2022 has been presented. The Indian Institute of Technology (India), with nine publications, issued the most. The second most were published by the National Institute of Technology (India), with seven publications, and the third most were published by the Islamic Azad University (Iran), with six publications. The National Institute of Industrial Engineering (NITIE) (India) issued the fourth most, with five publications. The fifth most were published by both Noorul Islam University (India) and the University of Southern Denmark (Denmark). The sixth most publications on the subject, two each, were issued by Cukurova University (Turkey), Galatasaray University (Turkey), Lorraine University (France), and Karadeniz Technical University (Turkey). Figure 9 shows that most publications on 3PL come from the world’s top organizations.



Figure 10 shows the authors who are leading in the number of publications on 3PL that are indexed in the Scopus database. It is noteworthy that the majority of the top contributors are from India.




4.7. Citation Analysis


This section analyses the publications based on citation information in the Scopus database. Table 4 lists the most-cited articles. The publication titled “Selection of logistics service provider: An analytic network process (ANP) approach” was published in Omega, authored by Jharkharia and Shankar [85], and was cited the most frequently, a total of 1013 times. The publication titled “Third-party logistics: A literature review” by Marasco [86] was published in International Journal of Production Economics and received 744 citations, the second most, followed by the publication titled “A hybrid approach using ISM and fuzzy TOPSIS for the selection of reverse logistics provider” by Kannan et al. [87], published in Resources, Conservation and Recycling, which received 730 citations.



Journals with the highest number of citations of papers published on 3PL indicate the quality of publications that are now being recognized. Table 5 indicates the list of the top ten journals which have received the highest number of citations.



The TLS values indicate the inter-citation of the authors in their 3PL publications indexed in Scopus. Table 6 lists the top 10 researchers with the highest citation TLS values. Figure 11 indicates the citation network of authors prepared based on their TLS values.





 





Table 6. Top ten researchers with the highest total link strength (TLS) values for their citations.
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	Rank
	Author
	Documents
	Citations
	Total Link Strength (TLS)





	1
	Kannan, G.
	6
	1468
	10



	2
	Jharkaria, S.
	1
	1013
	10



	3
	Marasco, A.
	1
	744
	10



	4
	Kumar, P.
	5
	519
	9



	5
	Kumar, D.
	6
	519
	9



	6
	Qureshi, M.N.
	4
	506
	7



	7
	Lai, K.H.
	1
	473
	6



	8
	Knemeyer, A.M.
	1
	312
	5



	9
	Aguezzoul, A.
	3
	253
	4



	10
	Liou, J.J.H.
	1
	232
	4









4.8. Keyword Analysis


The keywords mentioned in the 3PL articles from the Scopus database have been analyzed. Table 7 presents the top 10 most frequently mentioned keywords in the 3PL articles indexed in the Scopus database. The keywords with the most occurrences were found to be “3PL”, with 121 occurrences, followed by “Third-Party Logistics”, with 119 occurrences.



This section explains the co-occurrence-based analysis of the technical terms that the 3PL researchers used the most in their Scopus papers. The analytical Scopus viewing barrier was set at 10 instances per keyword. The 10 keywords with the highest total link strength (TLS) values are listed in Table 8, based on co-occurrence linkages with other keywords that exist in 3PL articles. The TLS for the keyword “3PL” is 96, occurring in 122 research articles on 3PL in the Scopus database. It is followed by “Third-Party Logistics” (TLS value 67, occurrence: 120 times) and “Supply Chain Management” (TLS value 65, occurrence: 95 times). Finally, the keyword “outsourcing” has a TLS value of 32 and occurs in 103 articles. The network map of all the terms that co-occurred in Scopus articles between 2001 and 2022 is displayed in Figure 11. To help understand the many networks of the Scopus articles on the subject of 3PL, Figure 12 displays the co-occurrence-based linkages of the keyword “3PL.”



The trend shows that there is commendable research work being published. The same can be verified from Figure 11, Figure 12 and Figure 13, in the keyword’s co-occurrence networks. The keyword "3PL" has experienced an increase in occurrences.
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Figure 12. Keywords co-occurrence network. 
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The frequency of use of different keywords over the last five years indicates the particular areas in which research is being carried out. Figure 14 shows the growth of different keywords used by authors in 3PL-related articles in the Scopus database from 2001–2021. The keywords “3PL”, “Third-party logistics”, “Supply Chain Management”, and “Outsourcing” have increased since 2015.





5. Discussion


The research found on the selection of 3PLSP for a manufacturing company helps a practicing manager to be competitive in the sector by adopting the best logistics services. The 3PLSP help in accomplishing manufacturing companies’ objective of capturing the maximum market share [91]. Evaluation and selection of 3PL is a strategic decision that incorporates several qualitative and quantitative criteria [22]. The bibliometric analysis revealed that reverse logistics constitutes only 10% of the total publications, and forward logistics constitutes 90% of the total publications. Once the raw materials are inducted into the company through the inbound logistics, the production through manufacturing, assembly, and testing operations is set. The realized product initiates the outbound logistics through SC partners, such as dealers and retailers, until it reaches the customer. Forward and backward logistics are both important concerns for manufacturing companies. As we move towards Industry 4.0, logistics will be more challenging because of technological development. It has been seen that the number of articles published in 2020 should grow to 14 in 2025 and 19 in 2030. The 3PSLP research is helping to support the SC, so the increase in the logistics demand will also increase the number of studies each year. The most notable countries, such as India, Turkey, Taiwan, China, the USA, and Iran, are leading in the research. Many interesting selection models are put forward by leading countries. Five reviews on 3PL were conducted to assess the criteria used for 3PL selection and various methods of 3PL selection.



The revolution in internet-based technology has initiated many internet-based technologies, such as the IoT, RFID, cloud computing, big data, Google Earth map, and automation through robots, that have influenced logistics activities.



The evaluation of 3PLSP and its subsequent selection using criteria of service quality [15] and the Kano model [92] have been attempted. The service capability in LSPs from the resource-based view was also examined and further explored to find the differences in service performance in different types of LSPs through an empirical study [90]. Subsequently, they reduced 24 types of logistics services to 13 through exploratory factor analysis and grouped them into three broad categories: value-added logistics services, technology-enabled logistics services, and freight forwarding services. A survey of 665 Danish logistics service providers, including transportation providers, warehousing companies, freight forwarders, and multi-function third-party logistics providers who were using the various modes of air, rail, and truck, found that they offer a wide range of services, but lack in the areas of information systems and supply chain design, which are essential in Industry 4.0 [93].



Several cold chain-related logistics services were also explored by several researchers. The various dimensions of social, economic, and service levels were considered and applied to six cold chain logistics companies in Vietnam using Grey AHP, Grey COPRAS, and Grey TOPSIS to find the potential 3PLSP [59]. The different cold chain stages and the various risk significance levels of each stage were investigated and, subsequently, a combined model with an AHP and failure mode and effect analysis (FMEA) was applied in 3PL selection [94]. Utilizing AHP, the 3PL requirements of a pharmaceutical industry producer were created with the optimization of competing goals, including quality, cost, and delivery time [95].



The 3PL evaluation based on the Kano classification [92] is an important framework to evaluate the service providers. The service part of the 3PL is the essential activity for a shipper; hence, the 3PL evaluation must be carried out on a yearly basis before the renewal of the service contract. The Kano model may be applied to 3PL in various industries, such as medical equipment, automotive, automobile spare parts manufacturing, cement industries, pharmaceutical industries, and dairy product manufacturing industries. Service quality may also be assessed using SERVQUAL [15]. Third-party logistics services may be carried out based on the five dimensions of tangibility, reliability, responsiveness, assurance, and empathy so that stakeholders are satisfied. High customer satisfaction will be able to increase the market share for sustainable supply chain advantages.




6. Conclusions


The paper presents a state-of-art bibliometric analysis of the 132 Scopus articles on 3PLSP research. The Scopus articles were identified from 2001 to 2022 (30 July 2022). The Scopus database index includes 2057 articles for “3PL”, “Outsourcing”, and “Logistics Service providers” keywords. The bibliometric analysis is carried out under three major categories: publication analysis under different heads, citation analysis, and keyword analysis. First, the publication analysis comprises heads such as year of publication, type of publication, sources or organization of publication, and place of researchers. The second category of citation analysis included the most cited articles, most cited articles with 3PL as a word in the title, journals with the highest number of citations for articles on 3PL, researchers with the highest citation TLS values, and the citation network of authors with publication in the field of 3PLSP.



The third category of keyword analysis dealt with frequently used keywords, and keywords with the greatest citation TLS values were classified. The section also dealt with the co-occurrence-based analysis of 3PL-related keywords. The analysis was based on the keywords found in Scopus and used by the researchers in their articles.



The 3PL-related keywords search yielded 191 articles from the Scopus-indexed database. The number of 3PL publications indexed in Scopus has a mixed trend of increasing and decreasing in the number of publications. In 2020, a peak of 12 articles were published. Considering the exponential smoothing method for forecasting, it is expected that by 2030 the annual publication will reach 151. In total, 96.21% (127 articles) of the publications were research articles. Review articles amounted to 3.79% (5 articles) of the total publications.



International Journal of Logistics Systems and Management published 12 articles, followed by 7 articles in Benchmarking, and 6 articles in Expert Systems with Applications. International Journal of Production Economics published six articles, whereas the journal Sustainability published four articles. Expert Systems with Applications has the highest H-score of 225, followed by International Journal of Production Economics, Sustainability, Benchmarking, and International Journal of Logistics Systems and Management with an H-score of 197, 109, 66, and 32, respectively. Indian authors contributed the highest number of Scopus publications in the field of 3PL, 214, followed by India and the USA, with 168 and 101 publications about 3PL, respectively. Kumar, P. and Kumar, D. contributed six articles each, followed by Rajesh, R., who contributed five articles, followed by Kannan, G., Qureshi, M.N., Pugazhendhi, S., and Ganesh, K., who contributed four articles each on 3PL. Three articles were published by Auguezzoul, A. and Kharat, M.G. The Indian Institute of Technology (India) published nine articles, the National Institute of Technology (India) published seven articles, and Islamic Azad University (Iran) published six articles. The articles published in the journal Omega were the most cited (1013 times), followed by the article published in International Journal of Production Economics (cited 744 times), followed by the third-ranked article in Resources, Conservation, and Recycling (cited 730 times). Consequently, the bibliometric analysis in this paper provides extensive information on the different parameters of research related to 3PLSP selection problems published from 2001 to 2022 (30 July 2022). Citation and collaboration among researchers on the 3PLSP selection problem are expected to increase. The leading research came from five countries: India (36%), Turkey (13%), Taiwan (12%), China (11%), and the USA (10%).



The presented bibliometric analysis has some study limitations, which are discussed here. The articles selected are from the Scopus database only, though Scopus provides a significant repository of articles from various authentic journals of reputed publishers. The conference proceedings, books, white papers, and notes contribute scientific knowledge to the body of knowledge as delivered by the journal. The period chosen for the investigation is the second limitation. In a timeline from 2001 to 2022, a total of more than two decades of 3PL selection issues are considered, with 2022 as the dominant, yet unfinished, year.



The present bibliometric analysis and scientific mapping for the 3PL selection problem help in identifying the research gap for future research. There is scant research available on 3PL selection considering service quality in logistics performance based on SEVQUAL [15], SERVPERF, the Kano model [92], and QFD [37,96,97]. The research on 3PL selection for the cold chain [59,60,61] is also struggling to meet the shippers’ needs. Similarly, 3PL for the closed-loop supply chain [98,99] is also scarce. MCDM-based models using VIKOR [42] and ELECTRE I [22,100] may also be applied in 3PL selection for forward and reverse logistics. Most of the articles in the 3PL section are empirical; hence, theory-based research may help shippers to fulfill their needs. Furthermore, a case-based reasoning (CBR) approach may be adopted to solve the 3PL selection problem. The various decision-model or decision-support systems may be further strengthened using artificial intelligence. Various heuristic and metaheuristic-based approaches may be used in solving the 3PL problem. Further research in the area of 3PL service quality may be conducted considering fuzzy environments.
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Figure 1. The article selection methodology on 3PLSP. 
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Figure 2. An annual number of publications (2001–2022 (30 July 2022). 
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Figure 3. Forecast model for the number of publications for the decade 2021-2030. 
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Figure 4. Leading journals publishing articles on 3PL. 
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Figure 5. Source growth. 
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Figure 6. Publication source with h-index. 






Figure 6. Publication source with h-index.



[image: Sustainability 14 11836 g006]







[image: Sustainability 14 11836 g007] 





Figure 7. Research methodologies used in the 3PL selection problem. 
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Figure 8. Leading countries in 3PL publications. 
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Figure 9. Organizations leading in 3PL publications. 
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Figure 10. Authors with the leading number of publications on 3PL. 
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Figure 11. Citation network of authors with publications in the field of 3PL. 
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Figure 13. Keyword 3PL co-occurrence network. 
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Figure 14. Growth of keywords in the past two decades. 
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Table 1. Categories for keywords searched in the Scopus database.
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	Category
	Keywords





	3PL
	“3PL Selection”, “3PLSP Selection”, “3PL Service Provider Selection”, “3PLS Selection”, “3PL Provider Selection", or "3PL Service Providers"



	Third-Party
	“Third Party Logistics (3PL) Selection”, “Third-party Logistics Selection”, “Third-Party Logistics Selection”, “Third-Party Logistics (3PL) Providers Selection", “Third Party Providers Selection”, or "Third-Party Selection for Outsourcing”



	Mixed
	"Service Provider", "3PLSPs Evaluation and Selection", “3PL Evaluation and Selection", “Outsourcing Partner Selection”, or “Outsourcing Party Selection”



	3PL Based on Criteria
	"3PL Selection Criteria", “3PL Criteria Selection”, “Third-party Criteria selection”, or “Logistics Providers Selection Criteria”



	Reverse Logistics
	“Reverse Logistics (3PL) Selection", "Third Party Reverse Logistics Providers", “Reverse Logistics Providers Selection”, “Reverse Logistics Service Provider Selection”, “3PL in Reverse Logistics”, “Reverse Logistics Partner Selection”, or “3PLSP in Reverse Logistics”










 





Table 2. Top five most productive journals for 3PL.
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	Sr. No.
	Journal
	Publishers
	No. of Publication
	SCImago Journal Rank (SJR)-2021
	H-Index
	Subject Area and Category





	1
	International Journal of Logistics Systems and Management
	Inderscience Enterprises Ltd.
	12
	1.696
	32
	Business, Management, and Accounting (Management Information Systems (Q2)),

Decision Sciences (Information Systems and Management,

Management Science (Q3), and Operations Research (Q3))



	2
	Benchmarking
	Emerald Group Publishing Limited
	7
	0.894
	66
	Computer Science (Artificial Intelligence(Q1)), Computer Science Applications (Engineering, (Q1), Engineering (Miscellaneous (Q1)))



	3
	Expert Systems with Applications
	Elsevier
	7
	2.07
	225
	Business, Management, and Accounting (Management of Technology and Innovation(Q1))), Social Sciences (Transportation (Q1)))



	4
	International Journal of Production Economics
	Elsevier
	6
	2.808
	197
	Business, Management, and Accounting (Business, Management, and Accounting (Miscellaneous) (Q1)), Decision Sciences (Management Science and Operations Research (Q1), Economics, Econometrics and Finance (Economics and Econometrics (Q1), Engineering (Industrial and Manufacturing Engineering (Q1)))



	5
	Sustainability
	Multidisciplinary Digital Publishing Institute (MDPI)
	4
	0.664
	109
	Energy (Energy Engineering and Power Technology, (Q2), Renewable Energy, Sustainability, and the Environment) (Q2), Environmental Science (Environmental Science (Miscellaneous) (Q2), and Management, Monitoring, Policy, and Law) (Q2), Social Sciences (Geography, Planning, and Development) (Q1),










 





Table 4. List of most-cited articles in the field of 3PL from the Scopus database.
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	Authors
	Title
	Publication Source
	No of Citation





	[85]
	“Selection of logistics service provider: An analytic network process (ANP) approach”
	Omega
	1013



	[86]
	“Third-party logistics: A literature review”
	International Journal of Production Economics
	744



	[87]
	“A hybrid approach using ISM and fuzzy TOPSIS for the selection of reverse logistics provider”
	Resources, Conservation and Recycling
	730



	[88]
	“Selection of the strategic alliance partner in the logistics value chain”
	International Journal of Production Economics
	503



	[89]
	“Analysis of third party reverse logistics provider using interpretive structural modeling”
	International Journal of Production Economics
	498



	[90]
	“Service capability and performance of logistics service providers”
	Transportation Research Part E: Logistics and Transportation Review
	473










 





Table 5. List of top ten journals according to the number of citations received.
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	Rank
	Journal Name
	Total Citations





	1
	International Journal of Production Economics
	2179



	2
	Omega
	1248



	3
	Expert Systems with Applications
	894



	4
	Resources, Conservation and Recycling
	730



	5
	Computers and Operations Research
	492



	6
	Transportation Research Part E: Logistics and Transportation Review
	473



	7
	Computers and Industrial Engineering
	469



	8
	Journal of Supply Chain Management
	439



	9
	Asia Pacific Journal of Marketing and Logistics
	363



	10
	International Journal of Production Research
	212










 





Table 7. List of the top 10 keywords and their frequency in the 3PL articles.






Table 7. List of the top 10 keywords and their frequency in the 3PL articles.





	Rank
	Words
	Occurrences





	1
	3PL
	121



	2
	Third Party Logistics
	119



	3
	Third-Party Logistics
	115



	4
	Third-Party Logistics (3PL)
	109



	5
	Outsourcing
	92



	6
	Logistics
	80



	7
	Logistics Outsourcing
	70



	8
	Distribution Management
	45










 





Table 8. The top 10 keywords with the highest citation TLS values.
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	Rank
	Keyword
	Occurrence
	TLS





	1
	3PL
	56
	96



	2
	Third-Party Logistics
	37
	67



	3
	Supply Chain Management
	55
	65



	4
	Outsourcing
	32
	57



	5
	AHP
	19
	56



	6
	Third Party Logistics
	30
	47



	7
	Analytic Hierarchy Process
	12
	45



	8
	Logistics
	25
	44



	9
	Data Envelopment Analysis
	10
	27



	9
	DEA
	7
	27



	9
	MCDM
	8
	27



	10
	Logistics Outsourcing
	14
	25
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