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ANALYSIS OF THE STUDIES CONDUCTED ON THE INTERNET OF
THINGS IN LOGISTICS BY SCIENTIFIC MAPPING METHOD

Filiz SiVASLIOGLUl, Nurgiil ERDAL?
Abstract

This research aims to examine the concept of “Internet of Things in Logistics” from a bibliometric point of view
and evaluate the studies conducted on this subject. For this purpose, the keyword “Internet of Things” was scanned
from the studies conducted between 1998-2023 in the Web of Science database on 24.07.2023. The studies
included in the SCI-EXPANDED, CPCI-S, SSCI, ESCI, CPCI-SSH, BKCI-S, BKCI-SSH indexes of the Web of
Science core collection formed as a result of the limitation in the research were evaluated. In terms of disciplines,
the vast majority of studies are limited to areas such as Computer Science, Telecommunications, Business
Economics, Transportation, Logistics. When these fields were selected, 2451 data were obtained, and when
articles, early appearance and book chapters were evaluated, 1380 results were reached. From the results obtained,
261 data were obtained when the Internet of Things was scanned in the logistics sector. For the scientific mapping
method, the VOSviewer mapping program was used. The obtained data were analyzed according to the parameters
of the most cited document, source, author, institution, country and keywords. This study is an important resource
for studying research trends in Internet of things applications in the field of logistics.
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LOJISTIKTE NESNELERIN INTERNETI KONUSUNDA YAPILAN
CALISMALARIN BiLIMSEL HARITALAMA YONTEMI ILE ANALIZI

Oz

Bu arastirma, “Lojistikte Nesnelerin Interneti” kavramimi bibliyometrik agidan incelemeyi ve bu konuda yapilan
calismalar1 degerlendirmeyi amaglamaktadir. Bu amagcla, 24.07.2023 tarihinde Web of Science veri tabaninda
1998-2023 yillar1 arasinda yapilmis calismalardan “Nesnelerin Interneti” anahtar kelime taranmistir.
Arastirmadaki siirlandirma sonucunda olugan Web of Science ¢ekirdek koleksiyonu SCI-EXPANDED, CPCI-S,
SSCI, ESCI, CPCI-SSH, BKCI-S, BKCI-SSH indekslerinde yer alan calismalar degerlendirmeye alinmistir.
Disiplinler agisindan c¢alismalarin  biiyiikk ¢ogunlugu, Computer Science, Telecommunications, Business
Economics, Transportation, Logistics gibi alanlarla siirlandirilmistir. Bu alanlar se¢ildiginde 2451 veri elde
edilmis, makaleler, erken goriiniim ve kitap boliimleri degerlendirildiginde ise, 1380 sonuca ulasilmistir. Cikan
sonuglardan lojistik sektoriinde nesnelerin interneti tarandiginda 261 veri elde edilmistir. Bilimsel haritalama
yontemi i¢in VOSviewer haritalama programindan yararlanilmistir. Elde edilen veriler, en ¢ok atif alan dokiiman,
kaynak, yazar, kurum, iilke ve anahtar kelimeler parametrelerine gore analiz edilmistir. Bu ¢alisma, lojistik
alaninda nesnelerin interneti uygulamalarinda arastirma egilimlerini incelemek i¢in Onemli bir kaynak
niteligindedir.

Anahtar Kelimeler: Nesnelerin Interneti, Lojistik, Web of Science, VOSviewer, Bibliyometrik
JEL Simflamasi: M10, N70, 014

Dr. Ogr. Uyesi, Istanbul Gelisim Universitesi, [iISBF, fsivaslioglu@gelisim.edu.tr, ORCID: 0000-0002-8524-6928
2Dr. Ogr. Uyesi, Istanbul Gelisim Universitesi, {ISBF, nerdal@gelisim.edu.tr, ORCID: 0000-0002-2961-3906

295


https://orcid.org/0000-0002-2961-3906

Beykoz Akademi Dergisi, 2024; 12(1), 295-328 ARASTIRMA MAKALESI
Gonderim tarihi: 14.09.2023 Kabul tarihi: 03.05.2024
DOI: 10.14514/beykozad.1360651

1. Introduction

The Internet has brought an important dimension to the activities of humanity such as working,
living, and learning. The fact that billions of people around the world connect to the internet
with billions of devices and as a result exchange data with billions of interconnected objects
shows that the communication capacity and speed of the internet has reached an extraordinary
level (Turak, 2015). With the developing technologies, it has been ensured that all kinds of
devices and objects are connected. The concept of the Internet of Things (IoT) has become a
concept that is increasing in popularity day by day with the development of modern wireless
communication technologies. Internet of Things technology enables two different smart devices
to communicate. Today, this system, which finds its place in many areas from urban planning
to small household appliances, offers a wide range of benefits for both people and companies.
It provides the transformation of the economy and societies in areas such as logistics, health,

transportation, production, and tourism (Delgosta et al., 2021:1).

The importance of the internet of things is increasing day by day. The Internet of Things is
predicted to be among the technologies that will become widespread within 5-10 years.
Although the internet of things is used in a wide variety of areas, it is known that it will add
speed, time and traceability to logistics processes. When the literature is examined, it is seen
that research on this subject is limited. There is limited research in the literature on the Internet
of Things in logistics businesses. In this study, studies in logistics were examined in the Web
of science database and current trends were revealed. In the research, only articles published on
the web of science between 1998 and 2023 were considered and the VVosviewer mapping model
was used. This method was preferred because VOSviewer involves creating maps based on

network, bibliometric and text data, visualizing and detailing the studies in the literature.

loT is a new wave of digital transformation that brings together billions of devices that enable
real-time sensing, data collection, and sharing that can be communicated over the internet.
Relevant devices are technology that detects the physical world, sends and retrieves observation
data, and allows us to act with these data (Fizza et al., 2021:1). In our age, there are radical
changes in software and hardware technology. With the use of information technologies, great

benefits have been achieved in almost every field (Qi and Tao, 2018: 3585).

Relative to the report of Statista Online Services in 2021, the number of 10T devices worldwide
was 8.74 billion in 2020, and this number is expected to exceed 23,4 billion in 2030. loT

vehicles are used in electricity, water, logistics, business, marketing, production, and many
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similar areas, and their use is increasing day by day. It is estimated that it will reach 8 billion in
2030 (Statista, 2021). From loT technologies, people, companies, and governments perform
various activities by exchanging data. Intelligently working wired and wireless networks
increase the usability of information obtained from non-traditional calculations over the
Internet. In this way, businesses will also develop along with the devices (ElI Khodr et al., 2019:
47).,

loT technology has been used in many branches of science and much research has been done.
Some of these studies, human life in design and production (Barrios et al., 2022; Chen et al.,
2023Db), aviation (Ning et al., 2012; Moéller and Vakilzadian, 2014; Korchagin et al., 2019; Chen
et al., 2023a), sustainability (Palco et al., 2022; Ehsanifar et al., 2023), supply chain and
logistics (lvankova et al., 2020; Yao et al., 2022) bioengineering (Nath et al., 2021; Wang and
Mu, 2022). We see areas such as etc. The common aspect of the studies is to increase efficiency
and productivity, use smart systems, increase speed, spread electronic works, increase customer
satisfaction and loyalty, and customer safety (Zhang et al., 2013; Dinesh Reddy and
Gangadharan, 2016; Dharfizi, 2018; Ghouchani et al., 2020; lvankova et al., 2020; Kurnia et
al., 2020).

Businesses operating in various sectors benefit from 10T technologies to gain competitive
power and increase efficiency. Thus, they become competitive by adapting to digital
transformation. The logistics sector is also one of the areas where the highest possible
technology is used. The advancement of advanced technologies makes significant contributions
to the development of logistics. The benefits of 10T such as better forecasting, early warning of
problems, development of decision support systems, increasing efficiency, ensuring security
and full transmission of data are seen (Janakiraman, 2018; Lee et al., 2021; Chen et al., 2022;
Qu et al., 2023; Memarzadeh et al., 2023; Shankar and Sahana, 2023; Xie et al., 2021).

Logistics systems with complex and dynamic features include the management of assets,
finance, services, and information flows in supply chain management. The use of data in
logistics systems and increasing its volume are realized with the Internet of Things. 10T is a
new concept and one of the nine technologies considered fundamental in Industry 4.0 (Jagtap
et al., 2021: 176). loT technologies are systems that guide synchronized decision-making,
taking into account the current state of the system, which allows the collection of data that
provides the connection between factors such as equipment, materials, jobs, and employees in

logistics processes (Agostino et al., 2020: 387). If it is desired to automate, simplify, and make

297



Beykoz Akademi Dergisi, 2024; 12(1), 295-328 ARASTIRMA MAKALESI
Gonderim tarihi: 14.09.2023 Kabul tarihi: 03.05.2024
DOI: 10.14514/beykozad.1360651

the processes in the logistics sector efficient, 10T technologies should be used (Sergi et al.,
2021: 21).

loT technology helps logistics service providers track, route, and deliver goods to customers.
In logistics processes equipped with 0T, slow deliveries in traditional logistics activities are
reduced to a few days, thanks to the automatic and controlled movement of products from the
sender to the receiver. Thus, logistics service providers gain a competitive advantage against
rival companies (Golpira et al., 2021: 8). This study was planned to emphasize the importance
of the internet of things, which is among the most important technologies in logistics, to
determine current trends and to guide future studies. In the introduction section, general
information about the Internet of Things and its usage areas are mentioned. In the second
chapter, an extensive literature review was made and the usage areas of the Internet of Things
in logistics were explained. In the third section, research on the subject and VVosviewer analysis
are mentioned. The research method was mentioned. In the fourth chapter, the findings were
examined and the locations were illustrated using the mapping method. In the fifth chapter,

results and discussion are given and suggestions are made.
2. Review of Previous Literature
2.1. Efficient Applications with The Internet of Things in Logistics

Using this approach in various fields of activity such as the use of the Internet of Things in
logistics, transportation management, warehouse management, handling, packaging,
distribution, logistics information processing systems, and demand forecasting can offer a

competitive advantage and productivity enhancement opportunities for businesses.

2.1.2. Transportation Management: Logisticians serving in the field of transportation
management obtain various data with the Internet of Things technology. With this data,
managers can ensure that the time to deliver the goods is estimated and the planning is done
correctly (Singh and Roy, 2020: 310). Today, transport vehicles not only carry goods but also
generate large amounts of data such as location, engine status, environmental conditions,
vehicle data, driver behavior, and safety. This data is uploaded to a cloud-based data system,
feeding other technologies and transportation processes, supporting routing, fleet management,
driver performance, shipment tracking, and quality. In this way, information sharing will flow

smoothly in the transportation system and a cycle will be formed (Taliaferro et al., 2019: 3-4).
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2.1.3. Warehouse Management: The Internet of Things ensures that the products in the
warehouse always know where they are (Van Geest et al., 2021: 4). Since both products,
shelves, and operators are monitored, it provides instant monitoring as it provides decision
support to the management in the warehouse management system. In cases where there is no
visibility of the products, product loss, and unknown storage locations cause various problems.
A real-time monitoring system with the Internet of Things increases the status and traceability
of the warehouse (Zhang et al., 2021: 3). These; it simplifies inventory management, eliminates
frustration, allocates warehouse resources efficiently, improves warehouse efficiency and helps
reduce human errors (Ding et al., 2021: 330; Zhang et al., 2012: 716).

2.1.4. Handling: The Internet of Things, which allows handling activities within the
enterprise without employee intervention or with very light interventions, is an important
technology in the more efficient and economical use of personnel and equipment. The logistics
base structure managed by the employees becomes autonomous. When the Internet of Things
is adopted, human errors are minimized (Buntak et al., 2019: 249; Rey et al., 2021: 585).

2.1.5. Packaging: Protection and communication features, which are the main functions of
packaging, have become more comprehensive with nanoscale materials developed recently.
The Internet of Things is changing traditional packaging methods, modern package formats are
emerging with newly developed alternatives, and an industrial tool for store and customer
communication is emerging (Lydekaityte and Tambo, 2020: 390). For customers, labeled
packages provide more visibility in the transportation of products, and they are also informed
about the location of the package, the estimated time of arrival, and the delivery address.

2.1.6. Distribution: Distribution is the most important element in the logistics industry.
The use of the Internet of Things enables businesses to solve their problems to a large extent
by reflecting digital developments on distribution channels. The increase in the scale of a
logistics company, the change in the production volume, the increase in the product types, and
the large size of the inventory assets cause the planning in the distribution centers not to be
done at the desired level. Therefore, the usage areas are low and problems arise. Optimizing the
transport, transfer, and distribution process can be achieved by modernizing the 10T (Zhang et
al., 2021: 175).

2.1.7. Logistics Information Processing Systems: These are software systems that meet
the planning or operational needs of the companies in the supply chain and can work in

integration with other related systems inside and/or outside the company. Logistics computing
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systems are technologies that reorganize business processes, control and integrate the
information of logistics activities, help sharing and effective use of information inside and
outside, and increase economic benefit and competitiveness (Yu, 2019: 1756). It is thanks to
the advanced sensing capabilities of the Internet of Things to monitor and control the locations
and status of products remotely in logistics activities and to produce solutions to reduce costs
(Verdouw et al., 2018: 755). loT improves operational efficiency by phasing out old supply
chain patterns. There are no interruptions in communication due to the adoption of real-time
digital interaction in analog techniques (telephone, paper, and fax). Shipping costs, resource

allocation, and the entire shipping process have been improved.

2.1.8. Demand Forecasting: Forecast plays an important role in strategic management
decision-making activities in all sectors. While making logistics planning, the focus is on the
estimation method and future goals. Short, medium, and long-term forecasts are needed in
planning. In short-term plans, in planning the number of trucks, lorries, or delivery vehicles that
will depart daily, it is necessary to estimate according to the demand, distance, and amount of
the load. Medium-term plans are generally used to determine the raw material needs, to recruit
temporary personnel, and to determine the source to be used in the purchase of machinery and
equipment. Long-term plans, on the other hand, are the plans to be made for the future, such as
entering and exiting the target market related to environmental factors. It makes forecasts
related to demand forecasting, production process design, service process design, location and
distribution design, resource utilization, sales planning, and operational planning. In the Internet
of Things, demand forecasting with smart technologies, user behavior, current market trends,
customer requests and preferences, consumers' reasons for purchasing and how the purchased

products are used can be provided efficiently.

2.1.9. Optimization: IoT systems provide highly automated optimization in the logistics
industry. Logistics 4.0 connected logistics network level provides optimization of outbound and
inbound logistics through smart software in software and databases. Because these software
exchange information about systems, they can improve logistics scheduling by connecting the
global positioning system and mapping systems to enterprise resource planning systems. With
this use, it supports issues such as making efficient decisions, increasing transportation
capacity, optimizing transportation in cities, automatic exception reports, product orientation,
and transparency (Anitha et al., 2021:1). Warehouse space optimization is also used in product
layouts and architectural solution areas. Automatic storage systems using the Internet of Things
support decision-making mechanisms (Song et al., 2021: 4262).
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In recent years, it can be seen that many bibliometric studies have been conducted in both
national and international literature. Publications on bibliometric research are constantly
increasing, especially in the international literature. In national publications, publications on
bibliometric research techniques are few. Among bibliometric research, vosviwer bibliometric
mapping is a preferred technique because it shows the relationship between scientific fields,

specialties, documents and authors.
3. Methods and Materials

This study, which examines the research on the Internet of Things in logistics, aims to define
the literature gaps and guide future research. For this purpose, the studies were examined by
bibliographic analysis method and illustrated by mapping. Today, based on various existing
research on the Internet of Things, the subject of the Internet of Things (IoT) in the logistics
industry is considered an important issue, and various studies are being carried out. The use of
bibliometric analysis methods in scientific evaluations is very useful and offers significant
advantages over other research evaluations. Bibliometric analyses can be used to create
quantitative and numerical indicators and can be considered as an interdisciplinary research

measure (Ismail et al., 2012).

When the literature is examined, it is seen that bibliometric studies have been carried out on
various subjects on this 10T subject (Guo et al., (2020); for example, Lim, M. K. et al., (2020),
in their studies, of vehicle sharing (private vehicles) and IoT (internet of things) in terms of
vehicle energy efficiency). It proposes a green distribution method with a combination of and
emphasizes improving the energy efficiency of social tools and providing more convenient
distribution services. It has also been explained that an 10T architecture has been created,
consisting of a customer data layer, information collection layer, cloud optimization layer, and
delivery task execution layer. Wang, J. X. et al., (2020) proposed an loT-based intelligent
logistics dispatch system that provides dynamic coordination between customers, order-picking

robots, and cloud technology.

Emphasis was placed on demonstrating the ability to efficiently coordinate dispatch operations
and outperform traditional dispatch methodologies through loT technology to increase
customer satisfaction. Zhao, Z. H. et al., (2020) conducted smart parking research in their work
and explained that with the development of the Internet of Things (IoT), vehicle mergers and
separations should be made for industrial hazardous chemical vehicles, tractors, and trailers to

fulfill their logistics tasks. They stated that the real-time dynamic indoor location information
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of both tractors and trailers is of great importance among users. They emphasized the
importance of using 10T technology, as excessive time and human effort spent locating vehicles
will cause delays in transportation and irregular parking will exacerbate congestion in the
parking garage. Song, Y. X et al., (2021), in their study, explained that the Internet of Things
will solve complex relationships with the help of various analysis technologies in smart

logistics.

As a result of their research, they stated that 10T will help the development of logistics and that
the countries will gain competitiveness of the companies, thus providing development in the
economy. Cuenca, R. I et al., according to the (2020) global economic scenario, adapting to the
elasticity of demand will be realized thanks to the Internet of Things in industrial logistics. The
importance of 10T is explained with the application of the PROKNOW-C method in industrial
logistics. Yang, (2022) emphasizes the replacement of traditional methods aimed at the
development and implementation of an internet-based system to increase the efficiency of the
e-commerce logistics system. Companies around the world are starting to implement IoT
technologies to provide the most efficient business possible. The importance of applying this
technology has been particularly evident in improving logistics processes. Their study
explained the importance of 10T applications in processes such as supply chain management,
that is, control of the transportation and storage of goods and materials.

3.1. Relevance of Bibliometric Analysis

Bibliometric analysis tools are used in different literature. In the study, the VOSviewer program
was preferred because of its strengths in terms of functionality. It seems to be an important
program that facilitates researchers to explore evolutions, relationships, ships, and new
concepts in the literature. In addition, since it provides visualization, mapping, and

multidimensional analysis, it allows for in-depth examination of data sets.

The use of the Web of Science database in research is an essential factor in giving research
confidence for a variety of analyses, including bibliometric analyses. Thanks to various control

mechanisms, it covers qualified and reliable studies in terms of publication ethics.

In the study, Documents on Citation, Sources on Citation, Authors on Citation, Co-citation of
Co-authors, Organizations on Citation, Countries on Citation, and Keywords on Citation
analyses were used in the VOSviewer program to illustrate mapping based on bibliographic
data. Strong links on authors, documents, sources, institutions, and countries with strong

bibliographic links are discussed.
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On 24.07.2023, 2451 results were reached by selecting "All Fields" in Web of Science with the
word "Internet of Things". The words Intelligent Logistics, Logistics Information, Smart
Supply Chain, and Supply Chain were chosen as keywords. 1382 articles, 944 papers, 134
review articles, 69 early view studies, and 26 book chapters were identified. In the review, most
of the studies in terms of disciplines, Computer Science (633), Telecommunications (309),
Business Economics (151), Transportation (42), etc. Subjects other than Business,
Telecommunications, and Logistics are not included in the data set. When only articles from
different disciplines were selected between 1998-2023, the result decreased to 1380. When
years, keywords, authors, organizations, countries, and research areas were selected, the
number of data was found to be 261. The studies included in the Web of Science core collection
SCI-EXPANDED, CPCI-S, SSCI, ESCI, CPCI-SSH, BKCI-S, BKCI-SSH indexes, which were
formed as a result of the limitation in the research, were evaluated. The obtained data were
analyzed as documents, sources, authors, authors' links, institutions, countries, and keywords.
The data in the Web of Science database were analyzed in VOSviewer by taking the criteria.
When researched as literature trends, it was seen that keywords related to the subject were

searched in 1998 and the data were entered into the Web of Science database.

suoeNg

Publications

Fublications Il citations

Figure 1. The Yearly Trend of Published Articles

As seen in Figure 1, as a result of the limitation made in the subject category, it is seen that the

studies on the Internet of Things in logistics started mainly in 2010 and the highest number of
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publications was in 2022. The number of publications started to increase significantly in 2019
and 2020. It reached the highest level in 2021 and 2022.

4. Internet of Things According to Web of Science Database VOSviewer Mapping
Technique

This research is between 1998-2023. Web of science also includes publications on the internet
of things in logistics. Publications published in other databases were not included in the
research. Scanning was done with the keywords internet of things, logistics companies,
mapping method, VOSviewer.

In this section, the findings obtained under the title of Internet of Things are given. Documents,
Sources, Authors, Co-citation of Co-authors, Organizations, Countries, and Keywords mapping
based on Citation data regarding the concept of "Internet of Things" discussed within the scope

of the study.
4.1. Citation of Documents Analysis

The list of documents on the Internet of Things, their works, attributions, and links are shown
in Table 1.

Table 1. Citation of Documents

Documents Years  Titles Citations Links

Lopes De. Sousa  (2018)  Industry 4.0 and the circular economy: A proposed 514 96

Jabbour et al. research agenda and original roadmap for sustainable
operations.

Mehmood et al. (2017a) Internet-of-Things-Based Smart Cities: Recent Advances 328 35
and Challenges

Qiu et al. (2015) Edge Computing in Industrial Internet of Things: 189 58
Architecture, Advances and Challenges

Zhong et al. (2017)  Intelligent Manufacturing in the Context of Industry 4.0: 176 78
A Review

Zhang (2018)  An ‘Internet of Things’ enabled dynamic optimization 156 93

method for smart vehicles and logistics tasks

Wang (2022a) Optimal Design of International Trade Logistics Basedon 126 73
Internet of Things Technology

Frederico (2020)  Organizational learning and Industry 4.0: findings froma 123 3
systematic literature review and research agenda

Sinha (2019)  Impact of Internet of Things (loT) in disaster 119 174
management: a task-technology fit perspective.

Ganzha (2017)  Semantic interoperability in the Internet of Things: An 99 25
overview from the INTER-I0T perspective
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Hasan (2019)  Resilient supplier selection in logistics 4.0 with 94 13
heterogeneous information
Hopkins (2018)  Big Data Analytics and 10T in logistics: a case study 84 1

Fortino (2018)  Evaluating Critical Security Issues of the IoT World:

Present and Future Challenges
79 1

huang(2013)
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Figure 2. Mapping of Citation of Documents Contribute to 10T Research (Network Visualization)
While performing the analysis, the minimum number of documents was 5 the minimum number
of citations received by a document was chosen as 2 and the number of citation links was
calculated for each of the 261 documents with the highest link. It is seen that there is a complex
and intense relationship between these documents that resulted on the map. Among these
documents, more than one cluster, in different colors was formed. Among the documents shown
on this map, the documents with the highest number of links; are Lopes de Sousa Jabbour et
al., (2018), Mehmood et al., (2017a), and Qiu (2015).

Figure 3. Mapping of Citation of Documents Contribute to loT Research (Density Visualization)
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The network map in Figure 2 and the density map in Figure 3 are depicted according to the
relationship strength between the documents in which studies on the Internet of Things are
published. Documents above the yellow color intensity in the table show the most linked

authors.
4.2. Citation Sources Analysis

The minimum number of sources of publications was 5 and the minimum number of citations
received by source 2 was selected, and the relationship between 13 sources of 121 sources was
determined. For each of the 121 sources, the total connection strength of citations with other
sources was calculated. The network map was created by selecting the source with the highest
total connection power. It is possible to say that the relationship between sources is intense.
Table 2 is formed by ranking the journals with the highest number of citations. International
Journal of Production Research (738), Computers and Industrial Engineering (392), and leee

Access (370) were determined.

Table 2. Citation of Sources

Sources Documents  Citations  Total Link
Strenght
International Journal of Production Research 10 738 16
Computers and Industrial Engineering 11 392 14
leee Access 23 370 6
leee Transactions on Industrial Informatics 5 368 8
leee Internet of Things Journal 14 367 8
International Journal of Production Economics 5 235 7
International Journal of Logistics Management 5 226 4
Industrial Management and Data Systems 6 224 17
Future Generation Computer Systems 8 108 4
International Journal of Logistics 6 84 9
Internet of Things 5 83 0
Electronic 6 38 1
Computer Communications 5 33 2
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Figure 4. Mapping of Citation of Sources Contribute to 0T Research (Network Visualization)
The network map in Figure 4 and the density map in Figure 5 are depicted according to the
strength of the relationship between the sources where studies on the Internet of Things are
published.

f,‘{\ VOSviewer

Figure 5. Mapping of Citation of Sources Contribute to 10T Research (Density Visualization)

Above is the network map of the sources where the studies on the Internet of Things are
published. The sources with the highest total connection strength were selected and a map was
created. It seems that there is a relationship between many sources on the map and this
relationship is quite evident. The number of citations was taken into account while making the
analysis.
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4.3. Citation of Authors’ Analysis

To determine the citation networks, a network map of at least 5 publications and at least 2
citation criteria and author citation analysis was created. In the analysis made on 21 units that
are seen to be connected, a total of 3 clusters, 41 connections, and the total connection strength
were determined as 150. The number of works of the authors included in the visualization, their
citation information, and the total link strength between the authors are given in the table below
and the ranking is made according to the number of citations. The most cited authors are;
Huang, George Q, who received 865 citations with 24 articles, Zhong, Ray, Y, who received

436 citations with 10 articles, and Liu, Fagui, who received 269 citations with 31 articles.

Table 3. Citation of Authors

Authors Documents Citations Total Link | Authors  Documents Citations  Total Link
Strength Strength
Huang, 24 865 77 Zhang, 9 127 21
George, Q. Mengdi
Zhong, Ray, 10 436 33 Li,Ming 5 124 13
Y.
Liu, Fagui 31 269 57 Wu, Wei 7 98 20
Lim, Ming, 5 207 0 Pratap, 5 86 12
K Saurabh
Zhao, 12 178 30 Ding, Yi 5 63 0
Zhiheng.
Guo, 6 153 19 Fang, 5 63 0
Dagiang. Weiwei
Qu, Ting 6 152 29 Wang, 10 49 33
Bin
Shen, Leidi 6 144 15 Jiang, Jun 10 37 45
De 6 133 0 Tang, 7 33 40
Albuquerque, Quan
Victor H, C.
Kong, Xiang, 6 127 31 Ng, Wing 5 18 24
T,R WY
Zhong, 5 12 31
Guoxiang
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Figure 6. Mapping of Citation of Authors Contribute to loT Research (Network Visualization)

Figure 7. Mapping of Citation of Authors Contribute to loT Research (Density Visualization)

The citations of the authors who published the studies on the Internet of Things are depicted in
Figure 6 and the density map is in Figure 7.

4.4. Co-citation of Co-authors Analysis

According to the co-authorship links showing the cooperation between the authors, the most
connected and collaborating authors were identified, and a table and network map were made
by determining at least 5 publications and at least 2 citation criteria. According to the analysis
made among the names with the highest connection, the names and total connections combined
in a single cluster were revealed. Different sources cited in a publication are called co-citations.
It is seen that 17 authors collaborated with a minimum of 2 citations. Most commonly cited
authors Zhang, Y. F, (61) Link strength 323, Zhong, R. Y, (44) connection strength was
determined as 212 and Qu T, (29) connection strength was determined as 165.

309



Beykoz Akademi Dergisi, 2024; 12(1), 295-328 ARASTIRMA MAKALESI
Gonderim tarihi: 14.09.2023 Kabul tarihi: 03.05.2024
DOI: 10.14514/beykozad.1360651

Table 4. Co-Citation of Co-Authors

Authors Citations Total Link | Authors Citations Total Link

Strength Strength
Zhang, Y.F. 61 323 Ivanov, D 22 59
Zhong, R.Y. 44 212 Sarker, Ih. 22 0
Qu, T 29 165 Wang, Y. 21 31
Tao, F. 37 150
Xu, Ld, 29 103 Fortino, G. 21 24
Hofmann, E. 24 47 Huang, Gq. 20 118
Atzori, L 23 69 Zhao, Z. H. 20 77
Verdouw,C.N. 23 42 Kong, 20 74

X.T.R.

Qiu, Xlvanov, D. 22 112 Gubbi, J. 20 52

—
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Figure 8. Mapping of Co-Citation of Co-Authors Contribute to 10T Research (Network Visualization)
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Figure 9. Mapping of Co-Citation of Co-Authors Contribute to 10T Research (Density Visualization)

The network map in Figure 8 and the density map in Figure 9 are depicted according to the
strength of the relationship between the authors who published the studies on the Internet of

Things.
4.5. Citation of Organizations Analysis

In this section, an analysis has been made of the institutions of the authors who carry out the
most collaborative work on the Internet of Things in logistics. To create a network map of inter-
institutional citations, results were obtained by publishing a minimum of 5 works by an
institution and choosing a minimum of 2 as the number of citations. Considering the
connections of 20 institutions among 431 organizations in line with the citation scope criteria,
the following table was created. All visualizations are arranged according to the number of
citations for the institutions of the collaborating authors. Table 5 below contains information
on 20 institutions, the number of studies, and the number of citations. University of Hong Kong
30 works, 1053 citations; Hong-Kong Polytech University 10 works, 522 citations; University
of Derby 5 works 521 cited; King Saud University 7 works, 492 citations; Shenzhen University
8 works have been cited 430 times.
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Table 5. Citation of Organizations
Organizations Documents Citations | Organizations Documents Citations
University, 30 1053 Beijing Wuzi 12 235
Hong-Kong . .
University
Hong- Kong .
Polytech 10 522 Vellore Inst. 5 220
University Technology
University Nanjing uni. Posts 14 194
Derby and o
5 521 Telecommunications
King Saud . N
University Asia University
Shenzhen 7 492 Swinburne Uni. 6 185
University Technology
. 5 176
Dalian Wuhan Uni.
iversi 8 430
University Technology
Technology 5 150
. Peng Cheng Lab.
Chongging 5 335
University Minist Education
. 7 136
South China Nirma University
University 6 114
) China Med.
Jinan 6 312 o 5 95
University University
e 6 89
Beijing Jiaotong
33 271 University
6 64
9 254
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Figure 10. Mapping of Citation of Organizations Contribute to 10T Research (Network Visualization)

The network map of the important institutions that produce publications on the Internet of
Things in logistics is given above. To obtain the results, the minimum number of documents of
an institution is 5 and the minimum number of citations is 2. 20 of 431 institutions meet this
link. The map was created by choosing the institutions with the highest connection power.
Universities seem to have done the most work among institutions. It is possible to talk about
the existence of an intense and complex relationship between these institutions. Among the
institutions shown on the map, the institutions with the highest number of citations are;
Institutions such as University Hong Kong (1053); Hong Kong Polytech University (522);
University Derby (521); King Saud University (492); Shenzhen University (430); Dalian
University Technology (335) are in the first place.
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Figure 11. Mapping of Citation of Organizations Contribute to IoT Research (Density Visualization)
The network map in Figure 10 and the density map in Figure 11 are depicted according to the
strength of the relationship between the institutions where studies on the Internet of Things are
published. Universities, which are among the institutions that broadcast on the Internet of

Things, occupy a key position in the yellow color intensity.
4.6. Citation of Countries Analysis

To create a network map of the citations received by the publications according to their country
of origin, analysis was made based on the citation numbers over 21 observation units from 62
countries, which are related to each other, within the scope of the criteria of publishing at least
5 works by a country and receiving 2 citations. According to Table 6, when we look at the
citations among the countries in the 10T research, it is seen that the continents of Asia, Europe,
and America are mostly cited. China, England, India, and Brazil are among the countries that
make the most references to each other on the Internet of Things. The country with the highest
number of works and citations is the People's Republic of China 131 works, citation 3461,
England, 26 works, 1121 citations; India 52 works, 1024 citations; Brazil 13 works, 839
citations; USA 31 works 757 citations.
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Table 6. Citation of Countries

Countries Documents Citations Total Link | Countries Documents Citations Total Link
Strength Strength
Peoples R. 131 3461 81 South 14 362 17
China Korea
England 26 1121 43 Spain 8 281 2
India 52 1024 35 Netherlands 6 226 5
Brazil 13 839 12 United 7 167 11
Arab
Emirates
USA 31 757 32 Canada 10 157 5
France 8 704 9 Sweden 7 131 13
Australia 19 694 19 Egypt 7 131 10
Italy 6 126 10
Saudi 20 559 18 Pakistan 13 99 10
Arabia
Germany 12 539 13 Portugal 5 41 2
Malaysia 8 493 13
Taiwan 14 479 42
= ~ ausggalia e
I peoplﬁchina

cam@da
saudiarabia

S, englgnd

germany
8, VOSviewer

Figure 12. Mapping of Citation of Countries Contribute to 10T Research (Network Visualization)
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Figure 13. Mapping of Citation of Countries Contribute to 10T Research (Density Visualization)
The network map in Figure 12 and the density map in Figure 13 are according to the strength
of the relationship between the countries where the studies on the Internet of Things are
published.

4.7. Co-occurrence of All Keyword Analysis

When looking at the most frequently used keywords in publications related to the Internet of
Things, the expressions ‘Internet of Things’ with 123 repetitions, ‘Blockchain’ with 20
repetitions and ‘Logistics’ with 18 repetitions are leading. The strongest expressions in terms
of total connection strength were ‘Internet of Things’ 175. As a result of the analysis conducted
with 35 observation units that have been seen at least 2 times and have a relationship between

them, a total of 3 clusters, 77 connections, and 198 total connection strengths have been

determined.
Table 7. Co-occurrence of All Keywords
Keywords Occurrences Total Link | Keywords Occurrences Total Link
Strength Strength

Cyber- 7 15
Physical

Internet of 136 108 Systems

Things

Blockchain 20 41 Edge 7 13
Computing
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Logistics 18 33 Real-Time 7 12
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Cloud 17 33
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Figure 14. Mapping of Co-Occurrence of All Keywords Contribute to 10T Research (Network Visualization)
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Figure 15. Mapping of Co-Occurrence of All Keywords Contribute to 10T Research (Density Visualization)
Network map in Figure 14 and density map in Figure 15 of the most frequently used keywords
in studies on the Internet of Things. It is seen that these keywords are trend topics in the field

of the Internet of Things in logistics.
5. Discussion and Conclusion

The Internet of Things is defined as a technology that changes the rules, with the potential to
transform the way companies work, especially in the logistics industry. With this technology,
devices and objects are connected, helping to collect and exchange data over the internet.
Logistics companies increase their efficiency and productivity by optimizing their decision-
making capabilities with real-time data. With these technologies, they will update their
shipments, inventory levels, and the status of their products at the right time, shortening delivery

times and gaining customer satisfaction.

In this study, the works on the internet of things in logistics have been examined and the
importance of the subject has been pointed out. In the literature, it is thought that attention
should be drawn to the fact that the subject is a new concept and offers suggestions for the
future. In the literature, there are various studies on the Internet of Things in logistics, Milic et
al., (2023) emphasized that loT technologies are prominent in improving logistics processes.
They explained with examples that technologies such as NB-1oT and 5G should be researched
and that these technologies should be adapted to the logistics industry with smart solutions.
Ding et al., (2021) with their bibliometric analysis based on publications between 2008 and
2019, revealed the main technologies and effects of loT-based smart logistics research and

applications, and their industrial and geographical distributions. Wu et al., (2022) proposed a
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system architecture that uses the industrial Internet of Things and digital twin technologies to
provide seamless cyber-physical synchronization, spatiotemporal traceability, and visibility for
product logistics in the workshop. They also conducted a real-life case study at a world-leading
computer manufacturer's factory to demonstrate the feasibility and practicality of the proposed
systems and methods by developing hardware and software. Qiuxia and Yujie, (2022) examined
the application of the Internet of Things in the development of international trade and economic
and industrial growth through the data analysis method. Trachtman, (2019) explains the
problem of cybersecurity-based concerns regarding investments in manufacturing or
distribution facilities for trading 10T products, analyzes applicable international law that would
limit national cybersecurity-based import or investment restrictions, and evaluates the
availability of security. Wang, (2022), examining the optimization design of international trade
logistics based on internet technology, proposed an Rfid method in which it is possible to master
a journey in the truly international trade logistics process. Jiang et al., (2022) with the rapid
development of environmental intelligence in the Internet of Things (l10T), many data streams
are generated from sensing devices in smart scenarios. Anomalous behavior may occur due to
deployment issues of 10T devices and the complexity of the system, resulting in unstable data
categories. They proposed a dynamic ensemble algorithm to address this imbalance problem.
This research is the examination of the research of the logistics companies on the "Web of

Science" site on the Internet of Things, using the scientific mapping method.

As a result of the search for "All Fields" with the keywords "Internet of Things in Logistics",
261 studies were found to be analyzed between the years 1998-2023. The studies were analyzed
according to documents, sources, authors, institutions, countries, and keyword parameters. The
data is illustrated using the visual mapping technique. The visual network analysis of the study
was made with the VOSviewer program, which provides functional convenience and allows
multidimensional analysis. When the maps are examined as a result of the analysis, it is seen
that the authors who carry out the most collaborative work on the Internet of Things; "Huang,
George, Q, Zhong, Ray, Y, Zhao Zhiheng, and Zhang, Mengdi, where the authors' institutions
with the most collaborative work are “University Hong-Kong; Hong Kong Polytech University;
University Derby; King Saud University; It has been determined that the countries of the
authors who have done a lot of collaborative work are concentrated around “Peoples R. China;
England; India; Brazil; USA”. Common word analysis results; the most repeated words are
“Internet of Things; Internet of Things (1oT); Blockchain; Logistics; It has shown that it is

Cloud Computing. As a result of the citation analysis, the most cited studies in the field of the
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Internet of Things in logistics were found to be “Lopes De. Sousa Jabbour et al., (2018);
Mehmood et al., (2017a); and Qiu et al., (2015); It is seen that Zhong et al., (2017) concentrated
around his work in the specified years. When the journals with at least 2 studies and at least 5
citations in the field of 10T in logistics are examined, the most influential journals are the
International Journal of Production Research, Computers and Industrial Engineering, and leee

Access.

Among the map approaches based on bibliographic data, the option create a map based on
bibliographic data was used. There are different numbers of analysis units under each of these
options, and two levels of data mapping were obtained by selecting each analysis unit
separately. These are two levels; network visualization is listed as density visualization. These
results are expected to help researchers in future studies in the field of 10T in logistics. The
limitation of the study is the use of only the Web of Science. In future research, bibliometric
analysis can be done using different keywords from different databases. However, this study
was carried out using the VOSviewer package program. Comparative analyses can also be made
using different package programs other than the VOSviewer package program. As a result, it is
recommended to focus on the most cited authors, journals, institutions, and countries to conduct

research.

Using internet of things technology in logistics processes provides benefits in terms of speed,
time and traceability. It increases customer satisfaction and loyalty by increasing effectiveness
and efficiency. Provides competitive advantage. It is known that the use of internet of things
technology in sectors other than logistics will provide superiority to businesses. They can
increase their performance by investing in such technologies in all sectors. When we look at
the publications, we see that there are fewer publications in Tiirkiye. Internet of things
technology is a current technology and its use will increase in the future and the studies carried

out will increase.

The realization of the research by obtaining data from the Web of Science database, from other
databases (Scobus, TR Index, etc.) not to be taken advantage of it constitutes the limitations of
the study. In other researches, bibliometric by using different keywords from different databases
analyses can be performed. In addition, with the exception of the VOSviewer program Bibexcel,
Pajek, 1t may also be recommended to use programs such as Bibliometrix and SCIMAT. In
Review the author, journal, institution, country and keywords that have received the most
citations it has been investigated. Cooperation between authors in future deceptions and an
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examination can also be made on the connections. These results, in the field of Internet of

things, it is expected to guide researchers in the studies to be conducted.
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