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Abstract

The idea of “Industry 4.0” was developed as a result of the industrial industry’s
transition to digital manufacturing. The term refers to a new industrial era
characterized by the combination of automation of production processes, data
exchange, artificial intelligence and the internet. The key goals of Industry
4.0 are to make production processes more efficient, to offer flexibility;, and to
develop a smarter manufacturing environment. The advancements brought
about by Industry 4.0 have had an impact on the logistics sector, along with
many other industries, highlighting the transition to Logistics 4.0. Logistics
4.0 refers to the digital transformation in supply chain management. This
concept aims to make the processes from production to consumer more
efficient, flexible and connected. Logistics 4.0 encompasses a number of
developments involving the use of technological innovations and digital
platforms. In this study, the historical development of Industry 4.0 and
Industry 4.0 are discussed and the components of Industry 4.0 are examined
in detail. In addition, in the study, information about Logistics 4.0, which
has developed with the effect of Industry 4.0, is given. In the study, sample
applications made in logistics activities within the scope of Logistics 4.0 are
presented.

1. Introduction

In order to compete with other firms, boost efficiency and profitability,
and cut costs, organizations are attempting to provide better service by
enhancing their business processes with emerging technology. Technological
developments in the field of industry have been effective in experiencing 4
industrial revolutions until today. The utilization of steam power in machines
brought to the first Industrial Revolution, and the availability of cheap raw
materials and the use of electricity and oil in manufacturing led to the second.
The third industrial revolution has taken place as a result of advancements in
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communication and technology as well as machine automation. The fourth
industrial revolution, also referred to as “Industry 4.0,” has already occurred.

Industry 4.0 refers to human-oriented technologies that integrate with
developing technologies where knowledge is at the forefront. At the German
Hannover Industry Fair, the phrase “Industry 4.0” was first used. Industry
4.0 can be defined as technologies that enable the integration of physical
and digital processes, and the production of products in smart factories
with smart processes and their distribution with smart logistics. With
the technologies brought by Industry 4.0, production will be realized in
a safer and faster way, since information in the processes can be accessed
simultaneously, an immediate intervention can be made in case of any
error during the processes, faulty production will be reduced with the use
of robots and machines, and all processes will be more agile and flexible.
With Industry 4.0, new technologies such as the internet of things, big data
analysis, cloud computing technology, smart factories, 3D printers have
begun to enter our lives.

The logistics sector, along with many other sectors, has been impacted
by the innovations brought about by Industry 4.0, which has highlighted
the metamorphosis of Logistics 4.0. Logistics 4.0 transformation includes
the use of sensors, 3D printers and advanced robots in logistics activities,
and the use of software based on information technologies in the entire
supply chain. Communication, cooperation and coordination between the
stakeholders in the supply chain can be achieved with the digitalization
and process automation brought by Logistics 4.0. Today, companies using
Logistics 4.0 technologies have an advantage over rival companies. In the
coming years, the technologies brought by Industry 4.0 will be used more
widely in logistics activities. This will reduce costs and increase efficiency in
logistics processes.

Logistics 4.0 enables companies to create new networks, automate the
supply chain and be faster in transport activities. This network created by
companies includes containers, warehouse management systems, smart
pallets, ERP software, driverless transportation systems. Logistics 4.0
consists of the internet of things (IoT), cloud computing technologies,
cyber-physical systems (CPS), big data analysis, autonomous robots, 3D
printers, smart factories, augmented reality, wearable technologies, etc. In
this study, the historical development of Industry 4.0 and the innovations
brought by Industry 4.0 are mentioned. In the next stage of the study, the
definition of Logistics 4.0 and its historical development are discussed. The
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Logistics 4.0 components are covered in the study’s last section, which also
includes examples of Logistics 4.0 applications in the logistics industry.

2. Industry 4.0

Two important changes that changed the economic history and ensured
economic development are the agricultural and industrial revolutions.
The change in science and technology over time has greatly affected the
industry and industrial revolutions have occurred. With the industrial
revolution that emerged in England after 1750, machines began to be used
in production instead of hand and body power. Between 1760 and 1840,
the introduction of steam power increased industrial productivity in the iron
and textile industries. The first industrial revolution, known as Industry 1.0,
is defined as the use of steam-powered machinery in manufacturing. After
the industrial revolution that emerged in England, it spread to the USA and
all over Europe, and the welfare level of the countries began to rise with the
increasing production [1].

The technology revolution, also known as Industry 2.0, was the second
industrial revolution, beginning in the second part of the 19th century and
lasting until the middle of the 20th. The expansion of railway networks
and eased access to raw materials were key factors in the 2nd Industrial
Revolution’s birth. Additionally, the second industrial revolution was made
possible by the advancement of technology and the utilization of new
energy sources in industry. In the 2nd Industrial Revolution, steel began
to be used instead of iron, and it was also among the raw materials used in
the production of chemicals. Additionally, the use of oil and electricity as
energy sources in place of steam and coal has begun. These technological
developments have triggered the emergence of mass production. Henry
Ford started using assembly lines around this time to produce the T model
car, which provided the groundwork for mass production [2]. As a result
of these industrial advancements, urbanization and the establishment of
economically robust states both increased. The 2nd Industrial Revolution
first started in America and then spread all over the world, especially in
Germany and Japan.

After the 1970s, the use of automation in production started to become
widespread with the developments in technology. With the end of the cold war,
the whole world has become a common market in the globalization process.
With the effect of this situation, there has been a great change in traditional
production, marketing and sales techniques. With the developments in
communication and technology and the use of automation in production,
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Industry 3.0, which is the 3rd Industrial Revolution, has emerged. In the 3rd
Industrial Revolution, significant developments were experienced especially
in the synthetic products, nuclear energy, telecommunications, agriculture,
informatics, electronics and fiberoptic sectors [3].

In recent years, the phrase “Industry 4.0,” which alludes to the fourth
industrial revolution, has gained popularity. At the Hannover Industry
Fair in 2011, the idea of “Industry 4.0” was applied for the first time to
advance the German economy [4]. Industry 4.0 is a technology-based
production method that aims to meet the needs of the sectors in a fast,
innovative and reliable way with the developing technology. Industry 4.0
is an industrial revolution that integrates the real and virtual worlds, smart
production methods, and the replacement of embedded systems with cyber-
physical systems [5]. Industry 4.0 is based on the production process in
which smart systems, smart factories and other applications emerging with
the development of technology are taken into account. It is thought that
efficiency and production capacity will increase with the implementation of
Industry 4.0.

New technologies have started to emerge as a result of Industry 4.0.
Industry 4.0 consists of internet of things, cloud computing, big data, 3D
printers, smart factories, autonomous robots, augmented reality, simulation,
and cyber security components.

3. Logistics 4.0

In the globalizing world, companies have to develop new strategies to
increase their sales and enter new markets. Today, logistics practices for
quickly identifying and meeting customer needs are among the most critical
activities for companies. Unlike earlier times when the name “logistics”
exclusively applied to transportation-related operations, today’s definition
of logistics includes all actions taken during the manufacturing and delivery
of goods to clients. Logistics covers the activities of allocating, planning
and controlling the necessary resources for the realization of production,
distribution and supply activities. As can be seen, logistics encompasses all
operations from the creation of the product through its delivery to the client.
It is not just concerned with distribution activities. On the other hand,
logistics management offers the management and control of all required
actions, from the creation of the items through the delivery to the consumer

[6].
In the logistics sector, it should be fast, flexible and in a structure that
will increase efficiency in order to meet customer expectations. It is only
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possible for businesses to meet these expectations with the successtul use of
technology. This transformation, which occurs by using new technologies
in the logistics sector, is called “Logistics 4.0” or “Smart Logistics”.
Advanced information technologies are used in the supply chain, along with
cutting-edge robots and sensors, as part of Logistics 4.0 [7]. It is seen that
companies that have implemented the Logistics 4.0 transformation in their
logistics activities in recent years have gained a great advantage over their
competitors. Therefore, companies attach importance to the Logistics 4.0
transformation.

Figure 1: Evolution of Logistics 4.0 [8]
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Transformations in logistics and supply chain have also been made
possible by changes in information and communication technologies. All
systems are affected by industrial revolutions, technological developments
and changing concepts. As industrial revolutions have progressed over time,
so have the processes utilized in logistics [9]. Logistics 4.0 is a result of the
innovations brought on by Industry 4.0. Industry 4.0 and Logistics 4.0 have
similarities as well as differences.

As with the development of the industry, there were four phases in the
development of logistics. The transformation known as Logistics 1.0 started
at the end of the 18th century with the adoption of water and steam power
in production and transportation vehicles as well as the modernisation of
systems. The carrying capacities have risen and transportation mechanization
has begun thanks to the use of water and steam power on ships and trains
as well as the construction of railway networks [10]. With the use of steam
power in transportation vehicles, rail and sea transportation started to be
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carried out besides the highway [3]. During this period, finished products
are stored in warehouses and the placement of these products is handled
manually. Wheelbarrows are used to transport products to vehicles [11].

As a result of the employment of electricity and oil in transportation and
communication equipment, logistics 2.0, the second logistics revolution, was
born. During this time, the chemical industry saw significant advancements
as well as the beginning of the use of materials like steel, aluminum, and
copper in the manufacturing of machines. In addition to road transport,
important developments were also experienced in steam ship transport and
railway transport in this period. One of the most significant inventions of
this era is the use of steam container ships for shipping. In this process,
logistics equipment working with electrical energy has also been developed.
Forklifts operating with electrical energy have started to be used for placing
the products on the shelves and transporting them inside the warehouse
[12]. With the advancement of freight handling automation, tools for
automatic sorting and warehouses came into use.

Automated production technologies are the foundation of the third
industrial revolution. The most significant technology advancements in
this industrial revolution are industrial robots and numerically controlled
machines (Milling, Turning CNC, etc.) that enable flexible output. With
the development of software like the Warehouse Management System
(WMS) and Transport Management System (TMS) their usage in logistics
operations, the idea of Logistics 3.0 has evolved. These softwares used in
logistics management ensure that the orders of the suppliers can be supplied
in a short time. In addition, with the help of these software, the planning,
routing and scheduling of fleet vehicles can be done beforehand. In the
Logistics 3.0 period, automatic machines and industrial robots started to be
used in logistics activities [13]. In in-production transportation, the use of
automatic moving bands, forklifts and automatic robots with predetermined
routes have become widespread.

Industry 4.0, often known as the fourth industrial revolution, is a
result of the logistics industry’s acceptance of new applications offered by
cyber-physical systems. In technology-based logistics processes, the use of
software-based applications with Industry 4.0 has facilitated the calculation
and communication processes and brought the opportunity to reach all
stakeholders quickly [9]. Logistics 4.0, which makes use of advanced internet
usage and integrates smart products and smart services, is also known as
“smart logistics”. Logistics 4.0 can be defined as a structure that provides
digital management between logistics processes and targets, customers and
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stakeholders in the supply chain [14]. With the transformation brought
about by Logistics 4.0, traditional tools and devices with fixed functions
have started to be replaced by software-based machines that will adapt to the
needs of the user, have a flexible structure and can easily add new functions.
In hardware-based devices, the technology is used until the device wears
out without being renewed, while in software-based machines, the machine
is developed by integrating the developing technology with the software,
increasing the performance and life of the machine.

It is feasible to improve customer happiness, lower production costs,
optimize production, and boost storage and transportation process efficiency
by utilizing the transition brought about by Logistics 4.0. In Logistics 4.0,
hardware-oriented logistics systems have started to be replaced by software-
oriented smart logistics systems [9].

The innovations and technologies used by Logistics 4.0 and Industry
4.0 are similar. Logistics 4.0, as in Industry 4.0 transformation, consists of
IoT, digital transformation, autonomous robots, big data analytics, CPS,
cloud computing systems, augmented reality, smart factories, 3D printers,
wearable technologies, etc.

4. Technologies Affecting Logistics 4.0

With the effect of developing technology, the logistics industry is also
in a great change. Innovation and technology have significantly affected
the future of logistics. Innovations such as the internet of things, big data
analytics, cyber-physical systems, autonomous robots, 3D printers, and
wearable technologies that Industry 4.0 has added to our lives have also
contributed to the development of logistics activities by being adapted to
the logistics industry. The applications of various technologies that have an
impact on the logistics sector are covered in this section.

4.1. Internet of Things (IoT)

The Internet of Things is one of the brightest technologies that has
entered our lives with Industry 4.0 and can be applied in many areas
with the developing technology. It is a technology that makes it possible
for network-connected things to communicate with one another and be
controlled remotely. Internet of Things technology is briefly shown as “The
IoT”. Technically speaking, the IoT is a grouping of physical objects that link
with the software of mechanical, electronic, computer, and communication
systems to enable data transfer over the internet. This technology, which
provides machine-to-machine communication, is being applied in many
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areas today and continues to develop. It is thought that the following
advantages will be achieved with the more widespread and active use of IoT
technology in production and logistics:

* Managers at every stage of production will be able to intervene
immediately in case of any problem by using smart communication
tools.

* It will be possible to follow the supply chain with the labels or sensors
placed on the products or objects.

*  With the increase in the use of machines and robots, there will be less
need for human resources in production.

e  When smart devices are used in the internet of things, there will be a
decrease in infrastructure and energy costs.

e The income and profits of the companies will be increased.

The IoT technology ensures that not only objects, but also people,
data and processes are in continuous communication without interruption
[15]. With the RFID tags, barcodes and sensors placed on the products,
all transportation and distribution activities from the starting point of
the products until they reach the customer can be monitored IoT-based
distribution systems make the supply chain more productive and efficient
while also empowering managers to make decisions more quickly and
accurately. [16].

With the development of international trade, the logistics sector has
become more complex and new technologies have been needed in the
logistics sector. Utilizing IoT technology in the logistics industry allows for
more effective and efficient management of tasks including inventory and
warehouse management, resource management, fleet management, and order
management [16]. In addition, the IoT can be used in the logistics sector
in the tracking and control of vehicles, communication and information
management in subjects such as fleet management, road condition, smart
parking and road safety. Activities like storage, transportation, and stock
management will be transformed throughout the process from the stage of
production to the delivery of the product to the client with the application
of IoT in the logistics industry. It will be ensured that all activities in these
processes can be monitored and controlled [17].
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4.2. Big Data Analytics

Today; it is possible to access a lot of data over the internet. However,
among these data obtained, there are data that create information pollution
and it is thought that it is difficult to extract the desired information from
these data. Big data is a term used for databases that are growing and
becoming difficult to manage. The difficulty of managing this data is due
to the variety, volume and speed of the data [12]. Since the data that can be
accessed over the Internet is very diverse and abundant, various software and
applications are used to obtain the desired data. Big data is defined as data
that can be collected, stored, analyzed, and managed beyond the capability
of database management systems and software tools. Big data records
every single action that each user makes on the internet. Big data analytics
continuously evaluates organizational strategies and activities carried out
in production, and examines technologies, skills and practices that will be
effective in creating business planning [18].

Big data is applications that reach and combine many different data and
make it possible to make decisions with this data. Big data brings together
many different data and is effective in decision making, as well as providing
advantages in reducing costs and improving product and service flows. It
is intended to boost efficiency, lower mistake rates, and increase flexibility
through the analysis of big data [19]. Big data applications in the logistics
sector have gained great importance in recent years. RFID readers, sensors,
logistics software, transportation management systems, etc. generate large
amounts of data. In addition, social media data has also affected logistics
activities in recent years. Big data is used in determining the routes of the
vehicles, in shift planning, in the selection of warehouses, etc., in address
verification. In addition, customer preferences are positively affected by
creating personalized opportunities with the analysis of customer habits
with big data analysis [20].

4.3. Cloud Computing

Cloud computing systems are the provision of data related to information
systems from third parties. Cloud computing services refer to the computer
model that provides access to the desired data over the internet at any time
by using storage devices, cloud centers and applications shared over the
cloud [21]. With cloud computing systems, applications in the cloud can be
run over the internet with a remote drive or the user’s data can be accessed
from a remote drive at any time. Cloud computing systems provide the
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opportunity to access the data previously stored on the cloud at the desired
place and time.

Today, many companies serving on a global basis store their data in cloud
computing systems that allow access from different places. Thus, it is possible
to quickly access the desired data at many difterent points. Cloud computing
systems can be thought of as a transformation rather than an innovation.

Cloud computing applications are also used in the logistics sector.
There are numerous supply chain participants in the logistics sector. Cloud
computing platforms make it possible for supply chain participants to
collaborate for the least amount of money. With cloud computing systems,
it enables them to create logistics collaborations without incurring any cost
to software, hardware and data warehouses with information technology
resources. With cloud computing systems, any problem experienced in
activities such as logistics, transportation and storage can be solved quickly
[16]. With the application of cloud computing systems in the logistics
sector, previously manual operations have become possible with automation
systems, and with the use of automation systems, costs have decreased and
productivity has increased [22].

It is feasible to receive, store, and safeguard logistical data using cloud
computing technologies. In order to support logistics operations, it also
offers the processing and analysis of logistics data. Thus, cloud computing
benefits from logistics software exchange for planning logistics operations,
determining the routes of vehicles [21].

4.4. Cyber-Physical Systems (CPS)

Cyber physical systems (CPS) are one of the indispensable elements of
smart systems. CPS are all the devices and systems that enable communication
and cooperation between the virtual and physical worlds. CPS provides
bidirectional flow between decision and production systems in production
engineering [9]. CPS are systems that enable the interaction of both
people and objects by integrating new methods and software and physical
capabilities. CPS also provides the opportunity to carry out activities to
make calculations, monitor and control transactions by connecting with the
physical world and adapting to developing technologies. CPS uses sensors
and actuators to link the real world to the digital one. [3]. CPS consists of
tive key stages:

1. To ensure the integration of the virtual world and the physical world.

2. Creating a system of easily adaptable systems in a dynamic structure.



Beste Desticioilu Tasdemir | 189

3. To create systems that can easily adapt to change.
4. Working together with distributed control systems.
5. Establish comprehensive human-system cooperation.

CPS consists of two components, a network consisting of an object or
systems connected to each other over the internet, and a virtual environment
with computer-generated simulation of behaviors. The most important
teature of CPS systems is that they can be activated in a short time by using
technology for events that can hardly be noticed with human skills. Since
CPSs are connected to the internet, they can access the data very quickly and
process and use this data quickly. CPS forms the basis of Industry 4.0 with
IoT technology.

CPS ensures that the value chain, production and logistics activities
are carried out simultaneously, ensuring the coordination between them,
increasing the performance and quickly finding solutions to variable dynamic
situations. CPS is widely used in enterprise resource planning [23].

4.5. Autonomous Robots

The internet of things, smart sensors, technological developments in
integrated systems have been influential in the development of autonomous
robots that are completely computer-controlled. Autonomous robots
can perform their functions automatically without the need for human
intervention by using technologies such as sensors, remote sensing, and the
internet of things. For a device to be considered a robot, it must first be
autonomously controlled. Today, robots can perform their movements by
sensing physical quantities such as sensors, light, heat, current, magnetism,
speed, which can operate under different conditions.

Autonomous robots provide flexibility in production and support the
transition to smart manufacturing. With the increase in the use of robots in
the industry, it is expected that the robots will adapt to flexible working, the
use and calibration of robots will become easier, the development of robots
that will adapt to production activities, the prices of robots will decrease
[10]. Autonomous robots select, package, test, manufacture and install
faster and more efficiently than human power. With the increase in the use of
robots in production, automation will increase and there will be a decrease
in human error rates.

Autonomous robots are frequently used in logistics activities such as
transportation, storage, labeling, packaging and handling. In logistics
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processes, autonomous robots are mostly used in warehousing activities. In
addition, with the use of automatic racking, RFID and sensor technologies
in warehouses, the use of autonomous robots in warehousing activities has
become widespread [14].

4.6. 3D Printings

3D printers are devices that can take computer-generated data and turn
it into manipulable, three-dimensional things. 3D printers are a technology
that creates 3D objects with a layer-by-layer material arrangement designed
by using computer aided drawing software. In this method, various
materials are printed in sequential layers on top of one another. After any
tool, object is designed, the concrete version of this design can be made in
three dimensions with the help of 3D printers. The prototype of the product
designed with 3D printers can be produced quickly. Thus, it is ensured that
the products are brought to the market more quickly [24].

3D printers play an active role in logistics and supply chain. 3D printers
can be decisive in choosing a production center or warechouse location. 3D
printers allow production centers to be located close to strategic markets,
reducing overall costs and transportation costs [25]. In addition, 3D printers
are also used in the production of spare parts. By producing the spare part
with 3D printers when needed, it provides savings in both storage and
investment costs. With the development of e-commerce, companies have
started to switch to the same time delivery approach instead of same day
delivery. With 3D printers, the product requested by the customer will be
produced and delivered quickly. Thus, superiority will be achieved over rival
companies and there will be a decrease in transportation and storage costs
[10].

4.7. Smart Factories

New production innovations have been used to launch each industrial
revolution. Industry 4.0, on the other hand, has been realized with the
widespread use of machines with automation in production. In smart
factories where production is carried out using automated machines, sensors
and robots, there is a decrease in the workforce needed. In addition, less
faulty production is made in the production carried out with machines with
automation. In order for smart factories to work eftectively, it is possible to
use the internet of things technology and sensors without any errors. Smart
factories increase efficiency and adapt to flexible production.
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In Logistics 4.0, logistics activities will be carried out using autonomous
vehicles. Ordering the needed product with autonomous robots will increase
efficiency in warehousing and logistics activities. Future production will
utilize smart factories, which will result in smart logistics applications [14].

4.8. Wearable Technologies

All types of clothing and accessories with built-in computers and cutting-
edge technology are considered wearable technologies. Wearable technologies
provide control of machines/devices by taking dynamic, instant interaction
with employees and operators. This technology provides the interaction
between the virtual world and the real world. Smart watches, RFID readers,
sensor gloves, glasses, headphones, belts, pens, shoes are used as wearable
technologies. These objects are not only light and easy to use, but also do
not hinder the movements of the operator [26]. Wearable technologies do
not hinder the ability of the staff to use both hands, allowing them to work
efficiently.

Wearable technologies, which are especially used in packaging, storage
and transportation activities in the logistics sector, are integrated into
business processes, increasing efficiency and being effective in reducing costs.
For example, the staff working in the warehouse can access all information
from the barcode on the product, pallet or equipment with the barcode
reader glasses they wear, or the inventory can be processed by determining
the location of the product while the vehicle is being loaded. As you can see,
wearable technologies increase productivity by speeding up work.

4.9. Augmented Reality

Augmented reality is the images projected from computers in detail
with image, sound, graphics, video and GPS data to our environment. This
technology enables the simultaneous merging of the physical world and
the digital world by using virtual images, graphics, wearable technologies,
cameras on computers and smartphones. Augmented reality applications are
encountered in many sectors today.

Augmented reality technology is frequently used in the logistics sector.
In the field of logistics, where the shelves will be placed in the warehouse
setup, which equipment will be placed where, and the routes of the vehicles
can be determined with augmented reality technology. Augmented reality
applications ensure that the risks and dangers that the personnel may
encounter can be determined in advance, and also prevent occupational
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accidents [10]. In addition, the use of this technology provides the reduction
of errors, flexibility in production, and an increase in working speed.

5. Conclusions

Nowadays, it is getting harder and harder to compete with the productions
made using traditional methods. Therefore, the developing technology in
every field should also be effective in the industry. With the use of new
applications and automation that emerged with the developing technology
in the industry, Industry 4.0, which is the 4th Industrial Revolution, took
place. With Industry 4.0, IoT, big data analytics, CPS, cloud computing
autonomous robots, augmented reality Technologies, 3D printers have
started to be used.

Supply chain management and logistics management have both been
impacted by developments in information and communication technology
with Industry 4.0. The concept of Logistics 4.0 has evolved as a result of the
application of new technologies introduced into our lives with Automation
and Industry 4.0 in the logistics industry. Like Industry 4.0, Logistics 4.0
creates integrated solutions that enable the integration of new information
technologies with logistics processes. Logistics 4.0, which consists of similar
technologies used by Industry 4.0, consists of technological components
such as big data analytics, IoT, CPS, RFID technology, cloud computing,
autonomous robots, augmented reality, 3D printers.

When Logistics 4.0 is successfully implemented, the logistics process of
the product takes place fluently. The success of the companies in the logistics
processes provides a more efficient working environment between the
customer and the supplier, the manufacturer and the wholesaler. In addition,
the use of these technologies reduces costs and is effective in reducing
errors in processes. With Logistics 4.0 applications, oil consumption is also
reduced, thereby reducing the carbon footprint.

In this study, the industrial revolutions that occur with the reflection of
technological developments on the industry are mentioned and Industry
4.0, which is the 4th Industrial Revolution, is discussed in detail. The
technologies that came into our lives with Industry 4.0 have had an impact
on numerous industries, including the logistics industry, and they have
also revealed applications for Logistics 4.0. In this study, the components
of Logistics 4.0, which started to be implemented with Logistics 4.0, are
explained and information is given about the technological developments in
the logistics sector and the new applications that have emerged. However,
with the developing technology, new applications, software and technologies
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are applied in the logistics sector. In future studies, it is thought that it would
be appropriate to develop the literature by considering new applications in
the logistics sector in detail.



194 | Reflection of Industry 4.0 on Logistics Activities: Logistics 4.0

10.

11.

12.

13.

14.

References

Janicke, M., & Jacob, K. (2009). A Third Industrial Revolution? Solutions
to the crisis of resource-intensive growth. Solutions to the Crisis of Resource-
Intensive Growth.

Alizon, E, Shooter, S. B., & Simpson, T. W. (2008, January). Henry Ford
and the Model T: lessons for product platforming and mass customization.
In International Design Engineering Technical Conferences and Computers and
Information in Engineering Conference (Vol. 43291, pp. 59-66).

Sekkeli, Z. H., & Bakan, L. (2018). Endiistri 4.0in Etkisiyle Lojistik
4.0. Journal of Life Economics, 5(2), 17-36.

Kang, H. S., Lee, J. Y, Choi, S., Kim, H., Park, J. H., Son, J. Y., ... &
Noh, S. D. (2016). Smart manufacturing: Past research, present findings,
and future directions. International jowrnal of precision engineeving and
manufacturing-green technology, 3, 111-128.

Hofmann, E., & Riisch, M. (2017). Industry 4.0 and the current status as
well as future prospects on logistics. Computers in industry, 89, 23-34.

Desticioglu, B. (2021). Green Supply Chain Management and Sample
Applications . Journal of Naval Sciences and Engineering , 17 (2) , 283-
308 .

Jahn, C., Kersten, W,, & Ringle, C. M. (2018). Logistics 4.0 and sustainable
supply chain management: innovative solutions for logistics and sustainable supply
chain management in the context of industry 4.0. Berlin: epubli GmbH.

Wang, K. (2016, November). Logistics 4.0 solution-new challenges and
opportunities. In 6th international workshop of advanced manufactuving and
automation (pp. 68-74). Atlantis Press.

Timm, I. J., & Lorig, E (2015, December). Logistics 4.0-A challenge
tor simulattion. In 2015 Winter Simulation Conference (WSC) (pp. 3118-
3119). IEEE.

Demiral, D. G. (2021). Endiistri 4.0’1n lojistik boyutu: Lojistik 4.0. IBAD
Sosyal Bilimler Dergisi, (9), 231-251.

Alkig, G., Piritini, S., & Ertemel, A. V. (2020). Lojistik Sektoriinde
Endiistri 4.0 Uygulamalarinin Operasyonel Verimlilige Etkisi. Business &
Management Studies: An International Jouwrnal, 8(1), 371-395.

Domingo Galindo, L. (2016). The challenges of logistics 4.0 for the supply
chain management and the information technology (Master’s thesis, NTNU).
Pamuk, N. S., & Soysal, M. (2018). Yeni sanayi devrimi endiistri 4.0 {izerine
bir inceleme. Verimlilik Dergisi, (1), 41-66.

Tag, A., & Alagoz, S. B. (2021). Lojistik sektorii 6zelinde endiistri 4.0
farkindalik  diizeyleri tizerine bir arastirma. Karamanoglu Mehmetbey
Universitesi Sosyal Ve Ekonomik Arastirmalar Deryisi, 23(41), 404-417.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Beste Desticioiiu Tasdemir | 195

Witkowski, K. (2017). Internet of things, big data, industry 4.0-
innovative solutions in logistics and supply chains management. Procedin
engineering, 182, 763-769.

Barreto, L., Amaral, A., & Pereira, T. (2017). Industry 4.0 implications in
logistics: an overview. Procedia manufacturing, 13, 1245-1252.

Giingor Tang, S., & Oz, A. O. (2020). Endiistri 4.0 kapsaminda lojistik
4.0’1n incelenmesine yonelik teorik bir ¢aligma.

Kache, E, & Seuring, S. (2017). Challenges and opportunities of digital
information at the intersection of Big Data Analytics and supply chain
management. International journal of operations & production management.
Davenport, T. (2014). Big data at work: dispelling the myths, uncovering the
opportumities. Harvard Business Review Press.

Biiytikozkan, G., & Giiler, M. (2019). Lojistik 4.0 teknolojilerinin analizi
igin metodolojik yaklasim. Journal of Entreprencurship and Innovation
Management, 8(1), 21-47.

Xu, Z., He, J., & Chen, Z. (2012, December). Design and actualization of
IoT-based intelligent logistics system. In 2012 IEEE International Conference
on Industrial Engincering and Engineering Management (pp. 2245-2248).
IEEE.

Niharika, G., & Ritu, V. (2015). Cloud architecture for the logistics
business. Procedia Computer Science, 50, 414-420.

Baheti, R., & Gill, H. (2011). Cyber-physical systems. The impact of control
technology, 12(1), 161-166.

Durach, C. E, Kurpjuweit, S., & Wagner, S. M. (2017). The impact of
additive manufacturing on supply chains. International Journal of Physical
Distribution & Logistics Management, 47(10), 954-971.

Pagano, A. M., & Liotine, M. (2019). Technology in supply chain management
and logistics: Curvent practice and future applications. Elsevier.

Kong, X. T, Luo, H., Huang, G. Q., & Yang, X. (2019). Industrial wearable

system: the human-centric empowering technology in Industry 4.0. Journal
of Intelligent Manufacturing, 30, 2853-2869.



