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A B S T R A C T

This special issue explores big data analytics and applications for logistics and supply chain
management by examining novel methods, practices, and opportunities. The articles present and
analyse a variety of opportunities to improve big data analytics and applications for logistics and
supply chain management, such as those through exploring technology-driven tracking strate-
gies, financial performance relations with data driven supply chains, and implementation issues
and supply chain capability maturity with big data. This editorial note summarizes the discus-
sions on the big data attributes, on effective practices for implementation, and on evaluation and
implementation methods.

1. Introduction

The inception of Web 2.0, together with Industry 4.0, the Internet of Things (IoT), and other digital technologies has ushered in a
good deal of attention to big data and its analysis. This research topic is gaining popularity globally both to drive performance
improvements and to benefit from new insights. Massive amounts of data are now collated from several sources, including enterprise
resource planning (ERP) systems, distributed manufacturing environments, orders and shipment logistics, social media feeds, cus-
tomer buying patterns, product lifecycle operations, and technology-driven data sources such as global positioning systems (GPS),
radio frequency based identification (RFID) tracking, mobile devices, surveillance videos, and others. As such, organisations are
currently dealing with big datasets characterized by 4Vs: large volume, velocity, variety, and veracity. A recent International Data
Corporation (IDC) forecast suggests that the Big Data technology will grow at a rate of 26.4% compound annual growth, reaching
$41.5 billion through 2018. The bigger the data, the more challenging it becomes to manage and analyse and to deliver useful
business insights.

Recent studies in the field of big data analytics have come up with tools and techniques to make data-driven supply chain
decisions. Analysing and interpreting results in real time can assist enterprises in making better and faster decisions to satisfy
customer requirements. It will also help organisations to improve their supply chain design and management by reducing costs and
mitigating risks. Recently, various research studies have indicated the benefits of using big data methods in logistics and supply chain
management. Tan et al. (2015) proposed a big data analytics infrastructure based on deduction graph theory to enhance supply chain
innovation capabilities. Cakici et al. (2011) used RFID data for redesigning an optimal inventory policy. Mishra and Singh (2016)
proposed a big data analytics approach for waste minimization in food supply chains. Zhong et al. (2015) stated how big data
information could be used in effective logistics planning, production planning, and scheduling. Shukla and Kiridena (2016) in-
troduced a fuzzy rough sets-based multi-agent model for configuring supply chains in dynamic environments. Dutta and Bose (2015)
presented the challenges of managing a big data project for a cement supply and logistics network. Singh et al. (2015) proposed a
cloud computing framework for reducing the carbon footprint of a supply chain. Waller and Fawcett (2013a, 2013b) argued that use
of data science, predictive analytics, and big data could help logistics managers to meet internal needs and adjust to changes in the
supply chain environment. Along with these studies, there are many areas within supply chain management that could benefit from
big data methods and technologies, including mitigation of bullwhip effect, multi-criteria decision making (Govindan et al., 2013),
sustainable supply chain management (Kannan, 2018; Govindan et al., 2017), sensor data-based predictive maintenance in manu-
facturing, efficient logistics (Govindan et al., 2015), forecasting and demand management (Schoenherr and Speier-Pero, 2015), and
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planning and scheduling (Chan et al., 2013). To improve operational efficiency, integrated production and distribution processes
across different supply chain components, big data information and technologies need to be reassessed. Manufacturers, logistics,
suppliers, and retailers should develop a holistic approach to add value to their customers and services.

2. Literature review on big data analytics

To provide the overview of this SI, initially a broad search was conducted to document the number of papers published in the area
of ‘Big data analytics’ the search period used was from 2012 to 14 March 2018. An overview of the number of articles is presented in
Fig. 1. After looking into the journal’s specific search, Fig. 2 clearly demonstrates that the Annals of Operations Research was the
leading journal in terms of the numbers of papers from Scopus.

In order to refine the search to identify the document type, the Scopus databases were investigated further. In this search,
conference papers, notebook chapters, books, and short surveys were excluded. After excluding these items, a total of 313 were
considered. The document types considered in this section included articles, articles in press, and reviews. The overview of document

Fig. 1. Number of big data analytics papers published in various time periods (2012–14 March 2018) as revealed in (Scopus).

Fig. 2. Share of top international journals with highest contributions in publishing big data analytics topics as revealed in (Scopus).
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types is shown in Fig. 3.
The number of big data analytics papers contributed according to country of origin was also analyzed; the top ten countries are

shown in Fig. 4. United States led the list with 94 documents, followed by the China with 88 documents, United Kingdom with 36
documents, India with fifteen documents, and Germany with fourteen documents. In addition, the subject classification of published
big data analytics papers is shown in Fig. 5.

To conclude this section, a summary of the top twenty most frequently cited articles is provided in Table 1. The increasing interest
in this research area provides solid evidence that this SI is timely and is especially relevant for the authors and readers of the
Transportation Research Part E: Logistics and Transportation Review.

3. Application of big data analytics in supply chain management and logistics

This special issue is focused on publishing original research studies advancing conceptual understanding or application of in-
novative big data analytics to facilitate improvements in logistics and supply chains. Following a rigorous review process, we have
selected five research papers to be included into this special issue. The following text introduces these papers.

Basole and Nowak (2017) studied the deployment of tracking technologies into the supply chain. They developed an under-
standing, based upon institutional theory and transactional costs, for the factors affecting tracking technology assimilation. They have

Fig. 3. Percentage Share of different document types of journal articles as revealed in (Scopus).

Fig. 4. Share of country origin publishing big data analytics topics as revealed in (Scopus).
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tested their model on a dataset comprising of 535 supply chain executives and decision makers. Based on their analysis it was
prescribed that three contexts (product, supply network, and environment) have significant influence on each of the three phases of
assimilation (initiation, adoption, and routinization). The results of this study could inform decision makers involved in deploying
tracking technologies in a supply chain.

Yu et al. (2017) explored the effect of data-driven supply chain capabilities on financial performance for a Chinese manufacturing
company. A structural equation modelling based data analysis method was proposed in this study. The results of this study indicate
that coordination among supply chain partners and the responsiveness of the supply chain in terms of quickly responding to the shifts
in market demand are positively associated with the better financial performance of an organisation.

Choi (2017) evaluated fashion’s quick response program with the help of social media observations, demand forecasts updates,
and a retailer with bounded rationality. With the help of analytical modelling, it was found that the likelihood of having good product
reviews in social media affects the value of quick response. Further, the impact of such likelihood is mediated by the fashion retailer’s
prior attitude towards the market demand.

Singh et al. (2017) proposed a big data analytics methodology for analysing social media data from Twitter and for identifying
issues with existing supply chains and logistics management of food products. They proposed a text analytics approach which
includes a support vector machine and hierarchical clustering with multiscale bootstrap resampling for content analysis of the
captured Twitter data. The results of this approach included significant cluster of words that can inform decision makers about
improving various segments of food supply chain and logistics management.

Arunachalam et al. (2017) conducted a systematic literature review of big data analytics capabilities in the area of supply chains,
and they developed a capability maturity model. They reviewed papers published from 2008 to 2016 to theorise big data analytics
capabilities in the context of the supply chain and provided future research and development directions in this field. The authors
reviewed 82 research papers and 13 maturity models available in literature. The results highlighted (i) understanding of big data in
supply chain and optimising the data generation, (ii) importance of integrating and standardising heterogeneous data types in SCM,
and (iii) the use of several types of analytics to assimilate the findings into the business processes.

To conclude, a dominant finding is that the application of big data analytics in supply chain and logistics management is more
comprehensively explored through a variety of ways and within different fields of applications.

We are happy to guest edit this special issue and we believe that papers published in this special issue will help researchers and
practitioners to have a better understanding of challenges associated with big data, as well as various aspects that could be improved
in big data analysis to facilitate logistics and supply chain activities. We would like to thank Professor Jiuh-Biing Sheu (editor-in-
chief) and the Editorial Board of Transportation Research Part E: Logistics and Transportation Review for accepting our special issue
proposal. We extend our sincere thanks and appreciation to all contributors and anonymous referees for their valuable time and
efforts in the review process.

Fig. 5. Subject classification of big data analytics topics as revealed in (Scopus).
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Appendix A. Supplementary material

Supplementary data associated with this article can be found, in the online version, at http://dx.doi.org/10.1016/j.tre.2018.03.
011.

Kannan Govindana,⁎, T.C.E. Chengb, Nishikant Mishrac, Nagesh Shuklad
a Center for Sustainable Supply Chain Engineering, Department of Technology and Innovation, University of Southern Denmark, Denmark

bDepartment of Logistics and Maritime Studies, The Hong Kong Polytechnic University, Hong Kong
cHull Business School, University of Hull, UK

d School of Systems, Management and Leadership, Faculty of Engineering and Information Technology, University of Technology Sydney,
NSW 2007, Australia

E-mail address: kgov@iti.sdu.dk

References

Arunachalam, D., Kumar, N., Kawalek, J.P., 2017. Understanding big data analytics capabilities in supply chain management: Unravelling the issues, challenges and
implications for practice. Transp. Res. Part E: Logistics Transp. Rev. http://dx.doi.org/10.1016/j.tre.2017.04.001.

Basole, R.C., Nowak, M., 2017. Assimilation of tracking technology in the supply chain. Transp. Res. Part E: Logistics Transp. Rev. http://dx.doi.org/10.1016/j.tre.
2016.08.003.

Çakıcı, Özden Engin, Groenevelt, Harry, Seidmann, Abraham, 2011. Using RFID for the management of pharmaceutical inventory—system optimization and shrinkage
control. Decision Support Syst. 51 (4), 842–852.

Chae, B.K., 2015. Insights from hashtag# supplychain and Twitter Analytics: considering Twitter and Twitter data for supply chain practice and research. Int. J. Prod.
Econ. 165 (July), 247–259.

Chan, Felix T.S., Prakash, Anuj, Mishra, Nishikant, 2013. Priority-based scheduling in flexible system using AIS with FLC approach. Int. J. Prod. Res. 51 (16),
4880–4895.

Chen, D.Q., Preston, D.S., Swink, M., 2015. How the use of big data analytics affects value creation in supply chain management. J. Manage. Inform. Syst. 32 (4), 4–39.
Choi, T.M., 2017. Incorporating social media observations and bounded rationality into fashion quick response supply chains in the big data era. Transp. Res. Part E:

Logistics Transp. Rev. http://dx.doi.org/10.1016/j.tre.2016.11.006.
Christopher, M., Ryals, L.J., 2014 Mar 1. The supply chain becomes the demand chain. J. Bus. Logistics 35 (1), 29–35.
Dutta, D., Bose, I., 2015. Managing a big data project: the case of Ramco cements limited. Int. J. Prod. Econ. 165 (July), 293–306.
Facchinei, F., Scutari, G., Sagratella, S., 2015. Parallel selective algorithms for nonconvex big data optimization. IEEE Trans. Signal Process. 63 (7), 1874–1889.
Fawcett, S.E., Waller, M.A., 2014. Supply chain game changers—mega, nano, and virtual trends—and forces that impede supply chain design (ie, building a winning

team). J. Bus. Logistics 35 (3), 157–164.
Govindan, K., Kadziński, M., Sivakumar, R., 2017. Application of a novel PROMETHEE-based method for construction of a group compromise ranking to prioritization

of green suppliers in food supply chain. Omega 71, 129–145.
Govindan, K., Khodaverdi, R., Jafarian, A., 2013. A fuzzy multi criteria approach for measuring sustainability performance of a supplier based on triple bottom line

approach. J. Clean. Prod. 47, 345–354.
Govindan, K., Soleimani, H., Kannan, D., 2015. Reverse logistics and closed-loop supply chain: a comprehensive review to explore the future. Eur. J. Operat. Res. 240

(3), 603–626.
Hazen, B.T., Boone, C.A., Ezell, J.D., Jones-Farmer, L.A., 2014. Data quality for data science, predictive analytics, and big data in supply chain management: An

introduction to the problem and suggestions for research and applications. Int. J. Prod. Econ. 154 (August), 72–80.
Hu, H., Wen, Y., Chua, T.S., Li, X., 2014. Toward scalable systems for big data analytics: a technology tutorial. IEEE Access 2, 652–687.
Kumar, A., Niu, F., Ré, C., 2013. Hazy: making it easier to build and maintain big-data analytics. Queue 11 (1), 30.
Kannan, D., 2018. Role of multiple stakeholders and the critical success factor theory for the sustainable supplier selection process. Int. J. Prod. Econ. 195, 391–418.
Mishra, N., Singh, A., 2016. Use of twitter data for waste minimisation in beef supply chain. Ann. Operat. Res. 1–23. http://dx.doi.org/10.1007/s10479-016-2303-4.
Opresnik, D., Taisch, M., 2015. The value of big data in servitization. Int. J. Prod. Econ. 165 (July), 174–184.
Schoenherr, T., Speier-Pero, C., 2015. Data science, predictive analytics, and big data in supply chain management: current state and future potential. J. Bus. Logistics

36 (1), 120–132.
Shukla, N., Kiridena, S., 2016. A fuzzy rough sets-based multi-agent analytics framework for dynamic supply chain configuration. Int. J. Prod. Res. 54 (23),

6984–6996. http://dx.doi.org/10.1080/00207543.2016.1151567.
Singh, A., Mishra, N., Ali, S.I., Shukla, N., Shankar, R., 2015. Cloud computing technology: reducing carbon footprint in beef supply chain. Int. J. Prod. Econ. 164,

462–471.
Singh, A., Shukla, N., Mishra, N., 2017. Social media data analytics to improve supply chain management in food industries. Transp. Res. Part E: Logistics Transp. Rev.

http://doi.org/10.1016/j.tre.2017.05.008 (in press).
Tan, K.H., Zhan, Y., Ji, G., Ye, F., Chang, C., 2015. Harvesting big data to enhance supply chain innovation capabilities: an analytic infrastructure based on deduction

graph. Int. J. Prod. Econ. 165 (July), 223–233.
Waller, M.A., Fawcett, S.E., 2013 Dec 1a. Click here for a data scientist: big data, predictive analytics, and theory development in the era of a maker movement supply

chain. J. Bus. Logistics 34 (4), 249–252.
Waller, M.A., Fawcett, S.E., 2013b. Data science, predictive analytics, and big data: a revolution that will transform supply chain design and management. J. Bus.

Logistics 34 (2), 77–84.
Wang, G., Gunasekaran, A., Ngai, E.W., Papadopoulos, T., 2016. Big data analytics in logistics and supply chain management: certain investigations for research and

applications. Int. J. Prod Econ. 176 (June), 98–110.
Wolfert, S., Ge, L., Verdouw, C., Bogaardt, M.J., 2017. Big data in smart farming–a review. Agric. Syst. 153 (May), 69–80.
Xu, J., Huang, E., Chen, C.H., Lee, L.H., 2015. Simulation optimization: a review and exploration in the new era of cloud computing and big data. Asia-Pacific J.

Operat. Res. 32 (03), 1550019.
Yu, W., Chavez, R., Jacobs, M.A., Feng, M., 2017. Data-driven supply chain capabilities and performance: a resource-based view. Transp. Res. Part E: Logistics Transp.

Rev. http://dx.doi.org/10.1016/j.tre.2017.04.002.
Zhong, R.Y., Huang, G.Q., Lan, S., Dai, Q.Y., Chen, X., Zhang, T., 2015. A big data approach for logistics trajectory discovery from RFID-enabled production data. Int. J.

Prod. Econ. 165 (July), 260–272.
Zhong, R.Y., Lan, S., Xu, C., Dai, Q., Huang, G.Q., 2016b. Visualization of RFID-enabled shopfloor logistics Big Data in Cloud Manufacturing. Int. J. Adv. Manuf.

Technol. 84 (1–4), 5–16.
Zhong, R.Y., Newman, S.T., Huang, G.Q., Lan, S., 2016a. Big Data for supply chain management in the service and manufacturing sectors: challenges, opportunities,

and future perspectives. Comput Indust. Eng. 101 (November), 572–591.

⁎ Corresponding author.

Transportation Research Part E xxx (xxxx) xxx–xxx

7

http://dx.doi.org/10.1016/j.tre.2018.03.011
http://dx.doi.org/10.1016/j.tre.2018.03.011
http://dx.doi.org/10.1016/j.tre.2017.04.001
http://dx.doi.org/10.1016/j.tre.2016.08.003
http://dx.doi.org/10.1016/j.tre.2016.08.003
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0015
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0015
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0020
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0020
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0025
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0025
http://refhub.elsevier.com/S1366-5545(18)30260-6/h9000
http://dx.doi.org/10.1016/j.tre.2016.11.006
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0035
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0040
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0045
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0050
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0050
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0055
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0055
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0060
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0060
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0065
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0065
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0070
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0070
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0075
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0080
http://refhub.elsevier.com/S1366-5545(18)30260-6/h9005
http://dx.doi.org/10.1007/s10479-016-2303-4
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0090
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0095
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0095
http://dx.doi.org/10.1080/00207543.2016.1151567
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0105
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0105
http://doi.org/10.1016/j.tre.2017.05.008
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0115
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0115
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0120
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0120
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0125
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0125
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0130
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0130
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0135
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0140
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0140
http://dx.doi.org/10.1016/j.tre.2017.04.002
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0155
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0155
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0160
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0160
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0165
http://refhub.elsevier.com/S1366-5545(18)30260-6/h0165

	Big data analytics and application for logistics and supply chain management
	Introduction
	Literature review on big data analytics
	Application of big data analytics in supply chain management and logistics
	Supplementary material
	References




