Big Data in the Transport Industry - An Indispensable Trend Approaching Logistics 4.0

Turkish Online Journal of Qualitative Inquiry (TOJQI)
Volume 12, Issue 6, July, 2021: 8074-8099

Big Data in the Transport Industry - An Indispensable Trend Approaching Logistics 4.0

Hoang Phuong Nguyen?, Viet Duc Bui®
Abstract

The transportation and logistics industries are making very important changes, with many
advanced technology solutions being launched. The increasing development of technology
and the application of information technology in the logistics industry have made it possible
for us to collect a huge amount of data from many different sources. Enterprises tend to use
Big data for analysis during peak waves to make it easier to exchange and share information
from that data. Using Big data in supply chain management will help businesses manage and
forecast customers' needs more accurately. Moreover, it better understands the shopper cycle
and preferences for better customer care. In the logistics industry, Big data and data analysis
help shipping companies make the most accurate decisions, but the challenge of Big data is
security and safety control. In these large data sets of businesses, there will be personal
information about their customers. Therefore, this article presents a comprehensive
assessment of the opportunities and challenges that Big data has been bringing to the logistics
industry, especially the trend of logistics 4.0. Based on a general assessment of the concept
and characteristics of Big data and logistics 4.0, this work also focuses on clarifying the
knowledge domain about potential applications of Big data in logistics 4.0.

Keywords: Logistics, transportation, big data, industry 4.0.

Introduction

Nowadays, innovation is associated with modernity and advancement in every field including
society, educational system, economy, and economic science. Innovation means finding
resolutions for competitive advantage, which contributes to the increase in the development
of the economy and society as well as enhances the quality of life. The fourth industrial
revolution (so-called Industry 4.0), which is a result of the fast development of emerging

technology, mentions the optimization and digitalization of industrial processes with new
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technologies being used including Cloud Computing, Artificial Intelligence, 10T, and Big
Data [1][2]. Despite the presence of the Industry 4.0 concept for a while, just approximately
48 percent of producing factories are ready to cope with changes in technology which is
supported by these building blocks [3]. Data are being formed on a large scale ever before
thanks to the progressions of information technologies as well as the immense increase in
international data resources, which results in the source of data with a big amount and
increasing growth. Thus, the vast generation of data, and the new possibilities for exploration
along with analysis and management challenges, have created a new term, known as Big
Data.

Following shifts in retail sales, logistics has changed [4]. According to Wang et al. [5], there
were three stages in logistics development which were relied on the change of logistics
vendors before e-commerce appeared. Due to the Industrial Revolution, mass production was
brought to the manufacturing sector, and producing firms started managing and organizing
their own storage and transport. Besides, that manufacturing and circulation were further
separated led to the formation of product delivery and channels from consumers and
distributors. Then, the third-party logistics firms emerged owing to rapid phase of economic
globalization as well as clear social labor separation. These aspects made a contribution to the
logistics outsourcing to reduce expenses and improve efficiency, according to Barreto et al.
[6]. The roles of logistics have been redefined with e-commerce development: it is not a tool
for building manufacturing-sale relations but is to approach customers directly. The rapid
growth of express distribution enterprises based on the network along with storage and
logistics companies, for example, became a significant connection between producers and
final consumers [7][8].

Current tendencies and developments (such as Smart Data, Data Analytics, Big Data, and
Industry 4.0) result in the popularity of data and information. However, the merit could
become a disadvantage for an enterprise when too much detrimental data were provided to
their setting. Information logistics aims to transfer the right element of information, in the
right form, at the right place, and at the right time [9]. It is essential to handle and provide
efficient information so that the aforementioned goal could be achieved, which then is
significant for manufacturing. It can be defined that big data logistics is an analysis and
modeling of the systems of (urban) transportation and delivery using huge data sets which are
generated by mobile phone, GPS, business operations transactional data, along with human
activities such as public transportation and social media. The logistics industry is changing to

"information-related” services from "product-related” ones fundamentally. With
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advancements of technology with smart computing, requirements and demands are evolving
every day. Therefore, more precise resource synthesis, as well as data distribution, could be
facilitated by the real-time monitoring of vehicles [10].

There is an agreement with the concept of big data analytics for the acquisition, analysis,
management, and storage of data collection on a large scale which was beyond conventional
database software capabilities [11]. According to Zhong et al. [12], the characteristics of big
data included rapid data flow. For example, in one day, more than 500 terabytes of new data
were inserted into social media databases of Facebook; on New York Stock Exchange, about
1 terabyte of new commercial data was generated each day; and in-flight time with 30
minutes, more than 10 terabytes of data were generated by a single jet engine. The strategic
importance of big data technology was not to master a great deal of information but to
process meaningful data for achieving the added value of these data [11]. In distinct
situations with sufficient information, a computer using a variety of machine learning
algorithms could create a model of application to direct machines to conduct 'smart things'
[13]. Al which is based on machine learning as well as big data is expected to penetrate to all
spheres of life such as face recognition, navigation, e-shopping, and translation in the future
while the latest revolutions in science and technology enable the industry of logistics and the
internet to further integrate. The next wave of information technology (e.g cloud computing,
big data analytics, and 10T) was anticipated to undergo mature time lasting for 5-10 years,
and it would form logistics networks that had extended characteristics and full coverage [14].
Likewise, the digitization of the logistics would be noticeably enhanced, and novel
approaches of labor division including sharing, crowdfunding, and crowdsourcing would be
commonly in use. Besides, the economy of service and the experiential economy would
continue to develop, Al technology would evolve quickly, and the logistics sector would be
changed by the 'Intelligent Revolution." Therefore, based on big data in the future would
change lives, transform the formats of business and determine the trajectories of economic
and social development. Moreover, it was clear that big data also positively affected the
logistics industry, according to Walker [15].

In the epoch of big data, numerous data existed in the logistics sector daily, especially the
entire logistics such as warehousing, distribution, packaging, transportation as well as other
links where each link built a comprehensive flow of information. In case these data could not
be processed in time by the logistics companies, they would face a waste of resources as well
as a data disaster. Recently, many experts from both domestics and foreign countries tend to

concentrate on the big data application in the industry of logistics, so adapting to the varied
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environment of the market and dealing with harsh market competition was essential for
companies. Furthermore, other aspects of the logistics industry could be immensely affected
such as operational management, strategic decision-making, service innovation, management
of customer relationships, brand management, etc. Accordingly, companies could maximize
the distribution of logistics services, speed up logistics sector upgrades and transformations
as well as fulfill the information age requirements. With regard to big data, in the competitive
advantage of the market, it was necessary that the logistics industry grab opportunities to
enhance ability and efficiency, along with employ data resources.
Indeed, the logistics industry is among the best positioned to take advantage of Big Data's
methodological developments and analytical capabilities. These days, transport and logistics
companies are increasingly developing large and comprehensive data sets whilst handling
vast flows of individuals and goods through the growing digitalization of these spheres.
Millions of shipments are daily tracked and gathered in the global distribution and
transportation networks to get information of the location, size, material, origin, weight, and
destination. Thus, they provide precious big data sets and open up new opportunities in
customer experience, operational efficiency, and novel models of business for enterprises
based on data. In this article, the contents are presented in the following order: the most
general overview of Big data and 4th generation logistics are presented in part 2; Part 3 is a
detailed analysis of the challenges and opportunities of Big data in logistics; Part 4 clarifies
potential applications of Big data in logistics 4.0.

Overview of Big Data and Logistics 4.0
Big Data
Big data (BD) is an inclusive definition for general data collection. It could be structured or
unstructured, and BD is so broad and varied that it is virtually impossible to process BD
using traditional systems of processing data. Thus, Big Data was defined by Provost and
Fawcett as such huge sets of data that processing data was beyond the ability of traditional
systems, leading to the requirement of novel technologies [16]. Big data was generated
largely by computers, so it was normally shown as machine data. As regards scalability, big
data was shown in four factors by IBM including (1) volume, (2) velocity, (3) variety as well
as (4) veracity which was depicted in Fig. 1. The above-mentioned five "V" pillars were
central elements of big data generating a brand-new "V" pillar known as a value when a large
amount of meaningful information could be achieved by the organizations from big data

through deeper outlooks from outstanding data analytics [17].
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That definition was common due to its emphasis on the necessity and meaning of big data
which covered exploring enormous hidden data values with massive size, different types, and
fast generation. Altendorfer-Kaiser [18] built a 5Vs model with the addition of veracity into
crucial characteristics of BD. Besides, big data was mentioned as high speed, high volume,
and highly diverse information in which new processing techniques were required to discover
insights, improve decision making, and optimize the process. Therefore, a set of data could
also be big data in case it was capable of conduct storage, management, capture,
visualization, distribution, and analysis through emerging technologies [19]. In 2014, distinct
existing platforms to carry out big data analytics were discussed by Reddy and Singh who
also studied various hardware platforms as well as the software framework described in the
task support [20]. Whereas, in 2013, the characteristics of big data were emphasized by
Ankara, Sinanc, Sagiroglu, and Turkey who then explained how important big data was in
offering helpful information for enterprises [21]. Moreover, the big data overview including
scope, methods, content, samples, privacy, and pros and cons was also mentioned. A
literature review and framework tutorial for big data analysis platforms were presented by
Han Hu, Tat-Seng, Yonggang, and Xuelong for non-expert readers in 2014 [22]. In their
paper, not only the definition but also the challenges of big data were shown. Then, a
systematic framework was displayed for sequentially dividing data systems into four modules
including generation, acquisition, storage, and analytics of data. In 2015, changes in
computing models along with the programming paradigm to address the issues and
application of big data were presented by Veljko Milutinovic, Veljko Milutinovic, Anton
Kos, and Jakob Salom [23].
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Figure 1. Core components of Big data
In recognition of advancement, applications, and new investigations on big data, the BI&A
framework was innovated [24]. BD was considered one of five core foundation techniques
and new fields for analytics study, along with Web Analytics, Mobile Analytics, Text
Analytics, and Network Analytics. Additionally, the term BD was used to show data
exploiting as well as analyzing statistics with the use of BI&A technologies [24]. Recently,
this sphere has become prominent since fast growth in gathering and creating data which
normally came from the next sources of data was focused on by companies [25]. That around
2.5 Quintillion bytes of data were generated daily posed a challenge for companies, which
was not about collecting and managing an immense number of data, but about the way
organizations extract useful value from that vast source of data [26]. To protect intelligence
from the increase in data level, organizations needed to comprehend the BD meaning and
potential values, which then turned into business advantages [27], [28]. Nevertheless,
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companies had difficulty realizing that potential. According to the results of a survey on 720
businesses around the world, 64% of attendants planned to invest in BD projects in 1-2 years,
but below 8% of respondents proposed solutions [29]. In a more recent study, to improve
experience for customers, make current processes suitable, reduce expenses, and conduct
more targeted marketing, the aim of BD projects was defined and related to location data
analysis (70%) or freeform text (64%). However, many companies were unsure whether the
return on investments was good or bad [30].
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Figure 2. Evolution of Logistics (adapted from Wang, 2016)
With the shift in society, industry, and technology, logistics also changed, so due to the fourth
revolution in industry and technological innovations of the 21st century, logistics 4.0 was
created. The ICT development allowed novel approaches to exchange data, integrate
horizontal and vertical value chains as well as form brand-new models of business. 2011
observed the first appearance of the term Logistics 4.0 which was like support and response
to Industry 4.0. Other terms have also emerged these days such as Procurement 4.0,
Warehousing 4.0, Supply Chain 4.0, Marketing 4.0, Order Management 4.0, Distribution 4.0,

Inventory Management 4.0, and so on, which reflected the logistics sector's response to
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Industry 4.0 growth and requirements. Logistics 4.0 could complement industry 4.0
processes, from market processing and production planning to smart goods distribution to
final consumers. Digitalizing the activities and processes of logistics along with the use of
digital logistics were considered the resolution, and according to [31], digitalization of
logistic systems features included Adaptiveness, Autonomous, Cooperation, Cognition,
Integration, Connectivity. The basis of logistics 4.0 was software systems and the newest ICT
which offered Logistics control, goods flow realization, and information flow realization
[32]. The management of logistics involved all logistical processes preparing, implementing,
and controlling. The implementation of goods flows represented a series of all operations
which allowed the transportation of freight flows from raw material sources through product
distribution to the end-users. Finally, for supporting the two above-mentioned factors, flows
of information were necessary [33].

Logistics 4.0, as its elements allowed intelligent process management, was known as smart
logistics. Based on [34] logistics 4.0 components consisted of Real-time location,
Connectivity and integration, analysis and processing data, Automatic identification,
Business services, and Automatic data collection (Fig. 2). The automatic detection and
collection of data in real-time of all items and participants in the processes of logistics
enabled quality control, scheduling, and optimization. Besides, the processing and analysis of
data built new insights, smart management conditions as well as novel business services.
Among various technologies doing referred components, the most significant ones were
illustrated in Fig. 3 [33].
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Figure 3. Components and Technologies of Logistics 4.0

Challenges and Opportunities of Big Data in Logistics

Challenges

Although big data techniques could create significant advantages in the transformation of the
economy when effectively employed, there were many difficulties such as capturing, storing,
sharing, searching, analyzing, and visualizing data, which must be tackled so that big data
capabilities could be exploited. Among challenges, computer architecture was considered one
of the biggest ones. Based on Moore’s law presented by Chen and Zhang [35], CPU
performance could double every 18 months. At the same pace, disk drives’ performance also

doubled with a small improvement in the rotational speed of disks, and there was an
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exponential increase in the amount of information, which greatly affected the restriction of
discovering big data real-time values. Additionally, other significant difficulties were
incompleteness scalability, data security, data inconsistency, and timeliness, so data needed
to be created appropriately along with the applications of several pre-processing techniques
(data integration, data reduction, data cleaning, and data transformation) so that noise could
be alleviated and inconsistencies could be improved. Big data changed noticeably data
storing and capturing such as data access mechanism, data storage device, and data storage
architecture. The process of information discovery placed the usability of big data at the
forefront. In this context, it was required that big data be effectively accessed and activated so
that the limitations of computer infrastructure could be completely or partially broken. In
storage architecture, DAS, NAS, and SAN were usually employed, but they had harsh
disadvantages and restraints in distributed systems on a wide scale. To enhance the
performance of data-intensive calculating, the popular way was data access optimization
which contained data distribution, replication, migration, and access parallelism. When the
volume of data was immense, the bottleneck in distributed networks and cloud was network
bandwidth capability. Furthermore, data security was also a cloud storage-related problem.
The aim of managing data was to discover and retrieve data periodically, assure the quality of
data, reuse, add values and preserve data, which contained archiving, preservation, retrieval,
authentication, representation, and management [19].

According to Kambatla et al. [36], inclusive analytics framework in logistics systems
required the integration of customer management, advertising, supply chain management, and
after-sales support. A vast quantity of multi-modal data included inventory management,
video feeds based on store, customer relations, customer transactions, sales management
infrastructure, advertising, customer preferences, financial data, and sentiments. Enhanced
productivity could be achieved by using RFIDs to monitor inventory, supplier databases,
consumer expectations, and integrated financial systems. The Big Data approach promoted
the use of RFID-enabled manufacturing data in support of deciding on production logistics,
according to Zhong et al. [37] as the datasets of these applications were kind of well-
structured. Infrastructure and data processing were carried out under one security area, so it
was easier to manage privacy and security problems. The analytics development that was able
to expand the scale of multi-modal data was the main blockage in this field.

The more increasing the data volume, the more probability of confidential and valuable data;
therefore, stored information for analyzing big data was susceptible to cyber-criminal [38].

Additionally, personal data available could be employed for creating values. The importance
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of the enormous data volume and use of big data analysis in order to create the value out of
relevant data was another significant question because when such data were in use, distinct
outputs could be provided to distinct categories through different pricing and quality
differentiating. Compared to non — big data methods, big data analytics allowed us to
determine variables with a higher correlation as well as to set prices and design services
depending on these variables. It could show the combination of non-structured and structured
data for diverse sources and hidden links between outer irrelevant data. According to Chen
and Zhang [35], security issues covered personal privacy protection, protection of financial
information, intellectual property protection, and commercial secrets. The law on data
protection was introduced in many developed and developing nations. However, the problem
of data security was more difficult to handle regarding big data applications due to the
enormous quantity of big data and heavy security workload.

Opportunities

All forms of logistics activities included supply chain management, air, land, and maritime
logistics, express delivery, freight logistics, express delivery, reverse logistics, which was
enhanced through applying modern technology in transport chains. Novel technologies led to
a digital shift of logistics and transport; thus, growing datasets were created. Being one of the
most common tendencies in the industry of transport and logistics, the 10T benefited from
high communication technologies including M2M in order to connect most objects to the
Internet [39]. Besides, they could apply 10T for communication among cars as well as various
applications of Intelligent Transport Systems. Especially, vehicles and other objects could be
more connected thanks to the increasing use of sensors, GPS, RFID, and WIFI; therefore,
logistics and transport played an essential part in the sources of data sets. In fact, in terms of
resources and management of capabilities, these data could pose an unavoidable challenge;
nevertheless, from the data potential, great opportunities could be achieved to form valuable
business models and to enhance both operational efficiency and customer experience [40].
Indeed, data-driven companies on transport and logistics could benefit from numerous data
on delivery, pickup, and transport chain to expand services and create new assets of
information and business models. The geographical coverage of the continuously ongoing
distributed fleet which was connected with mobiles, cameras, or sensors was a useful source
to provide the new customers with rich datasets and information. In different cases of
environmental intelligence use, the popularity of this huge fleet of transport and delivery
could be utilized [41]. Logistics providers could provide environment agencies, real-estate

developers, and authorities with measurement data (i.e. noise, temperature, traffic density,

8084



Hoang Phuong Nguyen, Viet Duc Bui

humidity, and pollution) as they created helpful environmental statistics for environmental
supervising activities and city planning. The acquisition of customer information was another
noticeable factor of BD analytics. In fact, valuable data collected from the network of
distribution and transport enabled to manage the customer relations and understand their
demands. Combining various sources of data could gain detailed information of customers,
which enabled transport firms and logistics providers to comprehensively estimate customer

satisfaction as well as minimize customer loss [42].

Collecting customer details played an important role in big data analytics and distribution
network data provided significant value for customer relation research and management. The
applications of big data methods helped comprehend the demand and satisfaction of
customers; thus, logistics providers had to combine multiple data to attain the comprehensive
information of customers. It was essential that big data analytics offer an inclusive insight of
operational performance and customer interactions as well as ensure sender and receiver’s
satisfaction. With the aim of attaining precise findings from an assessment of customer
feedback, logistics providers needed to get details from various touchpoints. According to
Robak et al. [43], the issue of further study in supply chain management and logistics systems
could be investigated from the aspect of distinct groups of stakeholders and elements of
managerial business, in which the major functions of business included transportation
management, forecasting, human resources, inventory management, and transport. Thanks to
Big Data, many problems (responding to customer experience in time, inventory, time
delivery forecast, managing relationships between suppliers and customers, real-time
planning of ability) could be tackled. Based on the study by Rozados and Tjahjono [44], it
was important that companies in supply chain management consider data as strategic assets,
not just information assets because they were able to know economic values by the use of Big
Data analytics through activities of producing revenue.

Potential Applications of Big Data in Logistics 4.0
All forms of logistics activities included supply chain management, air, land, and maritime
logistics, express delivery, freight logistics, express delivery, reverse logistics, which was
enhanced through applying modern technology in transport chains. Novel technologies led to
a digital shift of logistics and transport; thus, growing datasets were created. Being one of the
most common tendencies in the industry of transport and logistics, the 10T benefited from
high communication technologies including M2M in order to connect most objects to the

Internet [39]. Besides, they could apply 10T for communication among cars as well as various
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applications of Intelligent Transport Systems. Especially, vehicles and other objects could be
more connected thanks to the increasing use of sensors, GPS, RFID, and WIFI; therefore,
logistics and transport played an essential part in the sources of data sets. In fact, in terms of
resources and management of capabilities, these data could pose an unavoidable challenge;
nevertheless, from the data potential, great opportunities could be achieved to form valuable
business models and to enhance both operational efficiency and customer experience [40].
The Council of Supply Chain Management Professionals [45] noted that a massive data
amount was produced by global logistics when carriers, logistics providers, and shippers
handled logistics activities. For example, big data generated from EDI transactions, mobile
devices, and RFID tags [46] could be exploited for the purpose of logistics planning. This
was related to goods distribution from supply points such as warehouses and manufacturing
places to demand points including retailer sites via intermediate points of storage like
distribution centers. Problems in the logistics planning could emerge as issues in network
flows, in which each arc was a transport mode with a particular capacity and duration [47-
49]. In distribution networks, logistical data was created from various sources including
supply capacity prediction for suppliers' plants, network capacity, shipping expenses, and
demand forecasts of demand points [50]. In order to build the flexibility of the supply chain
in logistics activities, it was crucial to use predictive analytics tools due to demand
uncertainty and supply disruptions [51].

Optimization of equipment and crew routing was essential in logistics planning. The issue of
vehicle routing seeks to the sequence optimization of accessed nodes (i.e. for a returns truck,
for parcel delivery vehicles, or both) [52], [53]. The optimum order took into account
distances between each node pair, left turns, the anticipated traffic volume, and other
limitations imposed on routes including delivery and pickup times [54]. Nevertheless, in the
international logistics network, it was complex for transport planning and distribution
activities due to vehicle capacities, time of delivery and pickup, multiple vehicles, and tour-
length limitations [55]. The use of analytics techniques and methods could optimize the
routing of products, crew, and vehicles [56-58] so that the transport expenses and margins
could be balanced, and safety and maintenance could be noticed.

The combination between cloud manufacturing and loT was focused to attain ultimate
intelligent manufacturing. Numerous data would be created thanks to 10T technologies like
RFID employed in factories. These data were nuanced, abstract, and changeable, so data
containing a variety of helpful information was difficult to fully utilize. In this study [59], a

visualization method was presented for the Big Data from Cloud Manufacturing RFID-
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enabled shopfloor logistics. Because of the manufacturing logic as well as time series, an
advanced RFID-Cuboid was in use to reconstruct the RFID raw data. There were some
emphasized contributions. First, a practical method for integration of Cloud Manufacturing
and 1oT was launched so that the traditional industry could be upgraded and transformed for a
smart future. Second, through the use of timestamps and production logic, a model of RFID-
Cuboid was presented for chaining the RFID data, leading to the interpretation of data. Third,
the viability and practicality of the mentioned visualization method were recorded in a real-
life scenario, which made it easy for various end-users to do their operations every day. From
this scenario, we could learn meaningful lessons to implement big data analytics and loT-
supported Cloud Manufacturing in the industrial sphere.

It was important to make a good decision based on Bl so that competitiveness would be
ensured for sustainable development. That communication and information technology
rapidly developed increased the importance of bog data analysis and collection, which led to
a significant rise in BDA. Nevertheless, not much research was related to Bl because
enterprises hardly comprehend and use terms integrally; thus, the study aim [60] consisted of
two parts. Firstly, we studied documents on big data, BDA, and Bl to know that these
approaches were not separated but an integrated system of supporting the decision. Secondly,
the way enterprises utilized BDA and big data, in reality, was explored, along with the use of
Bl through an investigation of logistics classifying and processing of a common carrier
company. We concentrated on the expense efficiency related to data analysis or simulation,
data collection as well as the findings from real-life applications. Based on this paper’s
results, firms could attain management efficiency by the use of big data through effective Bl
instead of making any investment in other equipment. Additionally, companies could gain
indirect experience which allowed them to reduce error and trial and remain or raise
competitiveness.

Some developments were expected in the maritime industry for efficient management of
operational processes with the introduction of technologies supporting Industry 4.0. In the
maritime logistics chain, seaports were the most essential point due to their complicated and
multimodal feature, so port-related parties needed to communicate for operation
improvement. As main agents of digital seaports, EDI and PCS have recently shown
shortcomings in exchanging information efficiently, timely, securely, and accurately, so this
led to high operating expenses, low performance, and poor management of the resource. Due
to the aforementioned reasons, this paper showed the SDS based on the model of IDS

architecture model so that a space to share data securely could be enabled and a multimodal
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terminal of intelligent transport could be boosted. The IDS connector was implemented by
each port-related party to join SDS as well as share the data. An architecture of big data was
integrated on SDS for enormous data management that was exchanged in the SDS and
helpful information extraction to enhance decision making. This architecture was assessed by
permitting container terminals and port authorities to interchange data with shipping firms,
which led to the development of KPIs through employing functionalities of big data
architecture. The dashboard displayed KPIs so that results could easily be explained to plan
ship operations. The communication among relevant parties might be enhanced by the SDS
settings through the reduction in transaction expenses, improvement of information quality,
and effectiveness [61].

For the global economy, worldwide seaports are significant. International container traffic
has increased by 10 percent on average yearly since 1990. Similarly, the main issues related
to logistics and techniques emerged widely due to the great increase of vessel sizes; thus,
maritime and shipping logistics could take advantage of big data and other new digital
technologies. However, besides positive impacts (such as energy-saving, safety, and
efficiency), digitization in logistics and maritime also posed some risks such as cybercrime
and data abuse. According to a systematic review of the document, in this paper an overview
on the recent status of digitization in maritime logistics was offered, emerging problems were
discussed and enhancement potential was shown. Thus, grabbing the potential of
development was of importance to exploit benefits. Nevertheless, it was still at the beginning
of the investigation, so there existed a lack of practical and theoretical research, along with
explanatory methods for restructuring and action recommendation [62].

The Boost 4.0 project currently was launched for designing and implementing Big Data
middleware to support IDS with the main motivation of narrowing down the gap between the
management of big data and IDS architecture [63], [64]. The results of the project were
expected to reveal by the end of 2021. Besides, in existing documents on the maritime
industry, hardly any big data architecture was presented [65], [66]. Using Lambda processing
architecture was the key method of these architectures since it was effective in fulfilling the
requirements of high availability, efficiency, and scalability [67]. Nevertheless, loT
requirements for the management of big data or the employment of big data lifetime models
for the designs were not reviewed in those architectures. Recommendations were presented
by the ITU [68] to be noticed in designing the architecture of big data for 1oT. In addition,
Demchenko et al. [69] proposed the BDLM model that offered important advantages for

reusability of data at any phase of life cycle and for immense data decline at an early period.
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Therefore, big data architecture was a basis for sorting related information from exchanged

data with the aim of enhance the operations of seaports [61].

The purpose of this research [70] was to recognize the present state of BDA on various
structural levels of SCM in Brazilian companies. In particular, this paper concentrated on
knowing awareness of BDA in Brazilian enterprises and released a framework for maturity
analysis of companies in conducting BDA projects in SCM or logistics. A questionnaire
survey was carried out on SCM levels of one thousand companies, in which 155 out of 272
reports were valid, accounting for 15.5%. Accordingly, it could determine the acquaintance
of Brazilian companies on BDA, obstacles when applying BDA projects, and relations
between BDA knowledge and supply chain levels. Thus, a framework was presented to adopt
BDA schemes in SCM. External value because of constraints in the generalization of findings
from a Brazilian perspective from experimental sampling was not covered in this research.
Further investigations should understand this domain and concentrate on how big data
affected networks or supply chains in emerging areas like Latin America. Moreover, in this
study, insights for developing activities relating to SCM and big data were provided and
consistent, functional guidelines were displayed via triangle framework of BDA-SCM as an
extra method in conducting BDA projects from SCM perspective [70].

The major aims of big data analysis were divided into six groups (Fig. 4) by the Gartner
Group via the value model of big data (2015) [71]. Information on product process efficiency,
operational excellence, customer insight, digital marketing, and digital products service was
included in this model which reviewed main instances of big data employed by domestic and
foreign firms through reusing major aims of big data analysis as enhancing internal processes,
creating novel value positions, managing customer relationships and boosting efficiency [71].
Big data was an approach extracting data value as well as analyzing the findings and it
contained a wide range of non-structured or structured data beyond the capacity of current
database management software. There were numerous cases in logistics in which big data
technologies were in use. Amazon, for instance, employed big data technology to manage
inventory systems and predict delivery services. As a result, Amazon predicted accurately the
changes in buying patterns of customers in real-time as well as apply these in the policy of
inventory. Thanks to the application of big data technology in managing inventory systems,
inventory quantity was effectively handled, efficiency was maximized, costs were declined
and profits were created. Furthermore, the old order lists of buyers and attractive goods in

shopping carts were also analyzed because this information allowed consumers to get items
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early after the order by a delivery forecast from the nearest storage even when the purchase
was still uncertain. ZARA, a fashion brand, applied RFID tags for all clothes to determine the
state of the stock, garments often worn by buyers, and preferences of consumers. Then, these
preference data were collected via SNS and online stores before sent to the data center which
eventually analyzed enormous data and utilized it for generating new products. Additionally,
the cooperation between ZARA and MIT allowed reducing unneeded inventory. This was
attained by the development of an inventory distribution system based on big data in which
they could analyze data on inventory and sales from shops worldwide in real-time. Based on
big data, ZARA decided to the analysis of demand prediction by items, sales tendencies by
the shop, and the relation between the shown number of products and volume. Thanks to the
accuracy of deciding with the use of data, a non-stock operation policy was realized [71],
[72]. In 2011, a resolution for Supply Chain and Logistics was developed by Samsung SDS,
known as “Cello” which was based on IT system establishment and experience in integrated

logistics [72].
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Figure 4. Big data analytics and industry use case
In this article [73], current distribution modes applied by e-commerce businesses in China
were analyzed. This research compared and examined various logistics distributor modes that
e-commerce companies had to deal with (such as new big data features, challenges, and
advantages) according to the experimental investigation of an electronic shopping center at
JD.com (or Jing-Dong). In order to examine the distribution choice mode of e-commerce
businesses, the AHP approach, as well as entropy values, were adopted, and the TOPSIS

method was employed for verifying models. Our findings in this study analysis brought deep
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managerial knowledge to practitioners whose job was related to e-commerce logistics
distribution [73].

Our study explored the support by systems of big data that were developed in the cloud to
authorize emerging logistics services via improving synergies among 3/4PL so that
sustainable and highly integrated logistics supply chain services could be founded.
Nevertheless, instead of handling the data accuracy and quality, the application of big data
had restricted abilities to offer effective logistics services. The key result of the article was
defining an architectural framework along with related study and development programs for
cloud computing application to develop and utilize BDLBP in services of managing supply
chain network. The abilities in the BDLBP played an important role in the logistics network
and stakeholders. Real-time route optimization and operational capacity planning were two in
three key capabilities, and they were formed according to operational studies as well as
expanded to the scale of uncertain cases. Regarding the third ability, logistics network
planning was investigated to include this ability supported by the analysis of big data in the
cloud [74].

It is a new tendency to apply big data technologies in logistics and transport applications, but
the fast growth of IT, Robotics, Data Science, and Al leads to the rapid appearance of novel
definitions, creating opportunities for new prospects in the future. Moreover, Industry 4.0 is
considered a scheme for the future that integrates IT, 10T, Al technologies in production,
resulting in new terms emerging which includes the Smart Factory and Smart Technologies.
The new abilities of self-governing process and operation management allowed independent
decisions on the process to develop in the transport and logistics field, so-called Smart
Logistics. In Smart Logistics, modern smart and self-directing vehicles in traffic
infrastructure based on IoT and BD were also a primary tendency that could offer automatic
and flexible logistics resolutions. The “Future Truck 2025, for instance, was designed by the
brand Mercedes was a self-driving truck that could change the shipping industry's future. In
this background, logistics and transport, and big data went together because the widely shared
information on vehicles’ sensor data, traffic, and the weather could lead to more effective
flows of logistics and transport.

The Anticipatory Logistics, based on predictive analysis of big data, enabled logistics
companies to promote the efficiency of process and quality of service through the demand
prediction before requests, as well as orders, were placed so that delivery time became
shorter. As for the Smart City Planning, anticipatory algorithms were adopted for matching

necessary logistics resources level with the demand while with Anticipatory Shipping,
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logistics businesses could transport goods to distribution center which was closer to potential
customers depending on the analysis of their buying behaviors, so delivery could occur with
several days or even one hour. Amazon, for example, developed an Anticipatory Shipping
application and it was patented as a system as well as an approach for anticipatory package
shipping in 2013 [75].
Conclusion
Logistics plays a key role in boosting a country's economy. The past years have marked an
extremely important transformation for the transport industry and Logistics, with many
advanced technology solutions being launched. In the context of industrial revolution 4.0,
technology is vital to a logistics enterprise. 10T technology is one of the technologies that
increasingly influences the development of Logistic. The increasing development of
technology and the application of information technology in the logistics industry have made
it possible for us to collect a huge amount of data from many different sources. Big Data
helps optimize capacity and enhance user experience to minimize risky activities and create a
perfect business model. Besides, Big data helps with resource usage and quality of the
process, performance to increase speed, and transparency in decision-making helps to
improve the efficiency of business operations. Using Big Data in supply chain management
can help businesses more accurately forecast demand, better understand customer buying
cycles, and calculate future stock output based on old data. Data cannot be seen only as
information sitting on the cloud but must be seen as a special asset to the organization. Thus,
it can be seen that technology trend 4.0 will be the core foundation for logistics to take off in
the future, and not only big companies involved in solving logistics problems, but also
startups will also offer breakthrough solutions in each stage of the supply chain and logistics.
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