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ABSTRACT
The purpose of this study is to explain the importance of the benefits provided by the applications of Artificial Intelligence
(A.I.) and robotic technologies in the logistics industry at different stages. In parallel with the developments required to
adapt to the global competitive environment in the globalizing world economy, it is aimed to determine the most accurate
predictions for the future in creating savings opportunities in logistics processes. It aims to explain the expectations about
Supply Chain Management (SCM) strategies that have become obligatory to change due to COVID-19, a global health
problem threatening the world today. The analysis is made with Multi-Criteria Decision Making Method. In this analysis,
first, an evaluation is made with the approach of developments followed since the first industrial revolution and the
necessity of transition from Industry 4.0 (4IR) to Industry 5.0 (5IR). As a result, a SWOT (Strengths – Weaknesses –
Opportunities – Threats) analysis of Turkey’s SCM performance was made.
Keywords: Artificial intelligence, Logistics, A.I. technology, SWOT analysis, Logistics industry.

INTRODUCTION
With the impact of Digital Transformation in the world, the usage areas of A.I. and robotic
technologies, which are among the most prominent developments of 4IR, are becoming
widespread in various sectors. Equipped with advanced features and skills possessed by humans,
robots are getting usable in different processes of logistics such as packaging, storage and
transportation. On the other hand, the use of humanoid robots in logistics services brings along
features such as autonomous decision-making and responsibility, thus increasing the work on
managing robots in logistics services. Positive views on using robots in the logistics industry have
increased during the COVID-19 that continues to prevail today.
Developments in information technologies trigger a major transformation in terms of logistics
businesses, and the COVID-19 process also forces logistics businesses to accelerate technological
applications. For these reasons, the study aims to emphasize the importance of Logistics 4.0,
which is under the influence of 4IR applications, which are increasing today and explain the
importance of predictions for the future in connection with historical developments.
The study is conceptual, informative and theoretical, accompanied by technologies in the field
of logistics and examples from sectors using these technologies. This study aimed to explain the
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findings from the literature that will shape logistics in the future with A.I. and contribute to
determining the most accurate predictions.

Literature Reviews
In the research, a multi-criteria decision-making method was used. In this study, the
developments in the logistics sector are examined especially concerning the industrial
revolutions. Statistical analyzes of used development of A.I. and robotic technologies in the
logistics sector. Suggestions are explained depending on the findings obtained from the analysis.
In addition, the literature on the subject is included.
Development is being experienced in robotic technologies as a new industrial revolution in the
present day. Companies in different sectors are trying to adapt to the developments in A.I. and
robotic technologies to reduce costs, raise productivity, and increase productivity, quality, and
competitive power (Ivanow, 2017). As the use of artificial intelligence is moved to the trade
circles, the course of the work has started to change, particularly in the logistics sector. The
advantages include driverless vehicles whose utilization has started to increase in logistics,
robots used in warehousing and shelves, and data use providing convenience in logistics.
Revolution changes have occurred until the present day as industrial revolutions in the logistics
field (Wang, 2016);
- The first revolution is the process by which transportation is mechanized. In this process,
transportation with human and animal power has ended. Trains, ships and trucks have
started to be used on railways, seaways and highways. It started in the second half of the
19th century.
- The second revolution started in the 1960s, partially mechanized with logistic equipment
that performs storage and inventory
- The third revolution started in the 1980s when logistics management was systematized.
Information technologies are being used extensively in logistics management
- The fourth revolution continues to evolve with the digitalization of logistics processes since
2000
- The fifth revolution is under development. In this system, robots can do anything a human
can do. Robots can record the data they obtain in the cloud system. They can communicate
with each other.
The logistic industry covers many processes such as order, shipment, warehousing, collection,
packaging, delivery, inventory and routing. Robotic logistics means that robotics is applied in
one or several of these processes. Among these processes, there are many functions such as;
warehousing, order, shipment, collection, packaging, disposal, delivery and inventory,
aggregation during shipment, routing, recycling, and acceleration. Those that are the most
common among the potential robotic applications in logistics processes (IFR, 2018);
- Robotic palletizing: In this field, robots are used for loading or discharging products to and
from pallets.
- Robotic packaging: In this field, robots are used for packaging the products and then
packaging the packaged products into bigger boxes.

3

ORAN et al.

-

Robotic collection: In this field, robots are used for selecting the products from shelves in the
warehouse and sorting them.

Pallets have created a global logistics revolution and played an important role in the world
economy since the 1920s. Forklifts have provided an important solution for carrying heavy loads
within warehouses and pallets, making transporting and storing bulky products easy and fast
until the 1950s. Once the industrial robots emerged, their utilization for palletizing firstly started
with the industrial robots in 1963. The robotic palletizers can be reprogrammed, occupy a small
space, and palletize different product types and palletize in mixed cases. Thus, it becomes
possible for the suppliers to take mixed orders in the same product instead of bulk orders. Robotic
packaging and distribution are gradually becoming more important thanks to the preference for
e-trade and distributed supply chains worldwide. Using cooperation-based robots for palletizing
and unloading from the pallet means the palletizer robots create a competitive advantage. For
example; there are 7 best robotic applications for packaging food products (Owen-Hill, 2018);
- Selection and location of randomly directed foods,
- Any kind of food package,
- Removing the cooked products from mold smoothly,
- Removing the empty package from the batch and inserting the products into,
- Box (Inserting the separately packaged products into boxes),
- Palletizing (taking the boxes and preparing for the shipment),
- Storing (enabling the products to be collected in a certain place automatically).
As robotic collecting solutions develop, it is accepted that the supply chain will provide an
important advantage. The use of mobile robots and collecting levers have provided important
solutions. Thanks to the collaborative robots, it is seen that the opportunities for utilizing the
collaboration-based robots have been created throughout the supply chain, including the
production and storage. For these reasons, the following opinions are generally accepted; the
implementation of robotic systems can increase the productivity in businesses, the faults can be
minimized, and safety can be increased by keeping the people both from heavy and dangerous
tasks. Two important factors are increasing the need for autonomous logistics solutions (IFR,
2019);
- Growth of e-trade; Product distribution has changed and increased in the last ten years.
Currently, the products are packaged one by one and sent to the customers. In this field, the
distribution rate of the dispatches is extraordinarily increasing in the stage of different
packaging requirements and selling of heavier products in the businesses.
- Lack of existing labor; the need for the skill exceeding the manpower in the logistics accounts
for the support of the robot technology in the production. A robot is a solution tool in the
logistics sector during the COVID-19 pandemic process we are witnessing.
Mobile robots generally mean robots that can autonomously move anywhere to reach one or
several goals (Tzafestas, 2014). Mobile robots are used in various applications such as automated
guided vehicles in plants (AGV), unmanned location exploration tools in military operations,
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delivery of pharmaceuticals, medical products in healthcare services, and search and rescue
operations by security guards.
AGVs were invented in 1953 and are generally used for carrying the materials in the industrial
practices around any production plant or warehouse. Typical AGV types are taggers (AGVs
towing away the cars), unit loaders (AGVs having built-in wheeled tables for transfer of part
tray), and forklifts (robots being similar to manual forklifts). As the areas of use, such as plants,
hospitals, and office buildings, are increasing, their use is also increasing (Shneier et al., 2015).
Today, load-handling robots use cameras to view the ground band in warehouses. They monitor
the lane lines as a boundary mark instead of a single line. Robots’ motions are guided through
the intervention of the detection system, ceiling-mounted barcodes, laser, and reflectors. In large
warehouses, they can be used for selecting, packaging and palletizing the products. They can
also position the vehicle's location to be loaded with about 5cm of margin of error and are used
in hard work fields such as target-specific wall monitoring and typically loading on a truck
(Shneier et al., 2015).
As another alternative, a current robot model is offered, a four-footed, parallel robot equipped
with clamping devices at the end of every foot. It is not compulsory to keep it on a flat surface
since it can climb. The CAD model is a four-footed, parallel walking robot equipped with a
locking mechanism (locked) in such a required manner for walking or load manipulation on
some passive joints at the end of each foot and clamping device (Yang et al., 2011).
As another alternative, DHL (Logistics Trend Radar, 2020) explains 29 main trends which will
affect the logistics sector in the next years. The report covers the findings from a wide partner
network, including research institutes, technology players, beginners, and customers, and an
extensive analysis of macro and micro-trends. Trends that will shape logistics in the future, such
as A.I., robotics, quantum calculation, sustainability, and global mobility, are explained
(Baykasoğlu & Subulan, 2016).
Data obtained as a result of the study conducted by DHL demonstrate that COVID-19 has
facilitated the future of digital and automation in the logistics sector, and the following future
predictions are explained (Wilding, 2020);
- The leaders of the supply chain are shifting from the supply era for the cost to the supply
period for durability,
- Changes in consumer behavior require adjustments in the transportation flow and
warehouse networks,
- New working styles will impair the traditional processes and bring a new acceleration in
digitalization and automation attempts.
As a result of the comparison performed in the retrospective studies searching the contribution
of robots to the annual labor productivity increase in the world (Muro & Andes, 2015);

“It is announced that the contribution of the use of steam engines into the annual
increase of the labor productivity was at a rate of 0, 34% between 1850 and 1910,
on the other hand, the use of the robots in manufacturing increased the annual
increase of the labor productivity at a rate of 0, 36% as a result of the analysis of the
use of the industrial robots in 14 industries in 17 countries between 1993 and 2007,
they have about the same amounts. This rate does not seem high; however, it
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represents 10% of the total. The same research demonstrated that the C.T. revolution
(computer technology) supported 0,60 % of the labor productivity increase in
Europe, the USA and Japan between 1995 and 2005. This is twofold the amount
provided by robotics”.
For deliveries made by autonomous vehicles, the carrying capacity will increase further. The
time losses are expected to decrease as shown in the percentage of companies that use supply
chain technologies and will use them in the next 5 years in Figure 1. The importance of using
robotics and artificial intelligence in logistics has increased with the effect of the pandemic. It
has become almost mandatory. We see that its use will increase in the coming years. We expect
the use of the internet of things (IoT) and blockchain to increase in 5 years in the logistics and
transport industry. At the same time, we expect the use of data analysis only to decrease in 5
years.

Usage Level - %

Percentage of Companıes that Use Supply Technologıes and Future Predıctıon

Businesses currently using

Internet of
things
42

Businesses that will use it within 5
years %

100

41

Autonomous
vehicles
17

83

60

Blockchain

Drones

3D Printers Data Analysis

0

16

100

60

46

83

Figure 1. Percentage of companies that will use them in the next 5 years
(Created by the author from UNCTAD, 2021)
The findings obtained in the literature regarding robot applications used in the logistics industry
are shown in Table 1. The subject and purpose examples of scientific publications on the use of
artificial intelligence in the logistics sector are explained.
Table 1. Literature on the use of A.I. and Robotics in the logistics industry
Authors
DHL
Logistics
(2020)

Article Subject
Logistics Trend Radar

Purpose of the Article
The benefits of the augmented reality systems were presented.
It was explained that the vehicle's windshield was used as a
display to enable the vehicle operators to use augmented
reality to make safer driving as driver support systems; it can
be used to show hazards by reflecting the navigation
information.
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Özbek &
Eren
(2012)

Multıple Crıterıa
Decısıon Makıng
Methods for Selectıng
Thırd Party Logıstıcs
Fırms: A Literature
Revıew

This paper is an exploratory study investigating the literature
for current 3PL selection and evaluation research. The
methods of 3PL evaluation range from simple analytical
techniques to multi-criteria methods. Most of the analyzed
methods for 3PL selection and evaluation consisted of hybrid
approaches that considered qualitative and quantitative data
and were not based on real cases. These articles are classified
according to evaluation methods.

Sayın &
Erol
(2020)

Modeling The Supply
Potentıal For Setting
Of Paper Waste
Collection Centers
Under Reverse
Logistics

The study is different in transferring production to a different
dimension by adding the quality type of collected wastes to
the location-allocation problem. In addition, the model has
been made dynamic with the decision support system.

Warehousing
Examples

Ekol puts its massive multi-user-operation facilities at the
service of the pharmaceutical and medical industries in
Turkey, Hungary, and Ukraine with an understanding of the
importance of compliance with the GMP/GDP practices and
Ministry of Health regulations of each country it operates.
These facilities serve many diverse product groups, including
prescription drugs, OTC drugs, cosmetics, health ministryapproved food nutrition products, diabetes medicines,
controlled drugs, clinical products, cold-chain drugs, and
animal health drugs.

Covid-19

Servant leadership has received its fair share of attention
from organizational behavior researchers who have
identified it as one of the positive leadership styles that
promises a wide range of positive employee outcomes

Covid-19

To assume this challenge and expand the frontiers of
knowledge on the dynamics of work motivation, we would
have to increase the rigor of our temporal designs in the
assessment of within-participant variance by going beyond
the use of informal rules.

Patrono et
al. (2021)

Covid-19

Some authors, investigated the symptoms of physical and
mental health associated with lifestyle changes due to a
lockdown among the students of a university in Northern
Italy, one of the most affected areas in Europe during the first
wave of COVID-19

Carvalho
et al.
(2022)

Covid-19

Studies related to the competencies of clinical nurse leaders
as an advanced practice demonstrate that they are an asset to
health organizations

Ekol
Logistics
(2021)

Jahanzeb
et al.
(2021)

Navarro
Cid et al.
(2022)
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Covid-19

To conclude, health financing parameters and preventive
activities with regard the emergence of pathogens were
better predictors of cumulative COVID-19 cases and deaths
per million population compared to other health systems and
global health security indicators

Brubacher
et al.
(2022)

Covid-19

Investigating the influence of institutions, politics,
organizations, and governance on the COVID-19 response in
British Columbia, Canada: a jurisdictional case study
protocol.

Frost &
Sullivan
(2020)

Industry 5.0 - Starts
the process of using
trained manpower in
the field of production
with humanoid robots
doing heavy work

Roles such as machinery maintenance and quality assurance
will combine in the plant operations and become a single
work. Requiring employees to be trained in numerous and
various work roles. Industry 5.0 is a model of the next
industrialization level characterized by smart supply chains
and hyper-privatization, where a qualified labor force will be
used in plant production once human-like robots take the
place of manpower in heavy work.

Neogi, et
al. (2022)

*Created by the author

An example of a storage solution with the use of A.I. in logistics (BAYKASOĞLU & Subulan,
2016); Ekol’s warehousing management services include temperature- and humidity-controlled
storage for health industry customers, dedicated and varied temperature-range storage for
special products, order management and shipment, sales xml file notification to the country’s
ministry of health, sample product management, cold-chain storage and order preparation,
return management, clinical trial products storage and logistics management, health industryspecific warehouse management and order preparation systems, automated storage and order
preparation areas, online KPI, and order status tracking. Ekol puts its massive multi-useroperation facilities at the service of the pharmaceutical and medical industries in Turkey,
Hungary, and Ukraine with an understanding of the importance of compliance with the
GMP/GDP practices and Ministry of Health regulations of each country it operates. These
facilities render services to diverse product groups, including prescription drugs, OTC drugs,
cosmetics, health ministry-approved food nutrition products, diabetes medicines, controlled
drugs, cold-chain drugs, and animal health drugs (Bubner et al., 2016).
Ekol built a health industry-specific bonded warehouse with temperature and humidity control
for Turkey's pharmaceutical and medical industries. The bonded warehouse offers two different
temperature ranges: a normal area ranging between 15°C and 25°C and a cold area ranging
between 2°C and 8°C. It is also suitable for storing pharmaceutical raw materials and has a
designated area for products subject to controls. Ekol meets customer requirements for all forms
of packaging procedures in its secondary packaging areas in its facilities. With one of Turkey’s
largest Ministry of Health-approved secondary packaging areas on its grounds, these facilities
provide the following services (Demirel et al., 2011):
- Data matrix printing and labeling
- Aggregation for data matrix second phase
- Ink-jet printing on boxes
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Box changing
Adding prospectus
Decal labeling
Converting into sample
Export product preparation

The storage and distribution of promotional items are essential for pharmaceutical companies.
Ekol renders this service to the industry’s largest companies, making the process simple and easy
to manage, thanks to the systems it has specially put together for the logistics management of
promotional items. A web-based system communicates order status and warehouse inventory
tracking, making promotional item logistics management uncomplicated. After the product
reaches the warehouse from the supplier, a photograph is taken, and manager approval is
obtained. Next, an order is created for the distributing sales team or company. Distributed
promotional items can be tracked until they reach their destination with the delivery information
displayed online in Ekol’s distribution network. Robotic systems store and retrieve a load, such
as a pallet, bin, or carton, to and from assigned storage locations as required. ASRS applications
offer Ekol customers the following advantages (Ozguner & Ozguner, 2019):
- Reduced storage space: This system requires less aisle space and reaches higher racks,
allowing for approximately 2.5 times more products stored in a unit space than conventional
storage methods.
- Reduced labor cost: Fully automated storage and retrieval from racks eliminates the need for
stacking machine operators employed in conventional warehouses. Thus, the risk of
industrial accidents is also reduced.
- Reduced storage and retrieval cycle times: The time required to store or retrieve products is
reduced by nearly 80 percent as compared to the performance cycle of equipment utilized
in conventional systems,
- Minimized risk of errors: The operation is free of risks and mistakes that may occur due to
human error. Thus, both inventory and order preparation is nearly 100 percent accurate.
- Optimized delivery: The system’s algorithms allow items to be retrieved and carried faster to
addresses within proximity.
MATERIALS AND METHODS
A vast increase in the utilization of robots in the logistics sector in recent years and the elevation
of the sales from 19.000 pieces in 2015 to 189.700 pieces between 2018 and 2020 are accepted
as an indicator of the required increase in the logistics sector. The robotic systems only used in
the covered storage sites in the previous years were replaced by faster technologies equipped
with high technology and high safety, which is effective in these outcomes. While the
applications of A.I. emerged in any field in the world, the cooperation process of robots and
manpower started once the robots called collaborative robots started being used in recent years.
Servıce robots sales worldwide up 32%, logistics robots up 110%, medical robots up 28%. Once
the market value of the logistic robots is investigated in the world, it is seen that it has climbed
to 1,9 billion $ with an increase of 110% for totally sold and leased ones between 2018 and 2019
(Figure 2). It is expected that the market value of the robots will further increase in the next
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years, and it is estimated that the increasing requirement for faster production and delivery of
products at competitive prices will be the most important incentives provided by the A.I. and
robotic technologies. Servıce robots sales worldwide up 32%, logistics robots up 110%, and
medical robots up 28% (IFR, 2020).
Turnover 2018 and 2019 and
potential development 2020 - 2023

Robot sales ( Billion $)

14

12.6
11.3

12
10

8.6

7.5

8
6

6.6

5.3

5.3
4.1

4

3.7
1.9

2

0.9

0

1.3
2018

2.6

1.3

1.4

1.6

1.8

2

2019

2020

2021

2022

2023

Medical Robots

Logistic Robots

Field robots

Figure 2. Service Robots for Professional Use – Major Applications. (IFR, 2020)
As the robots proved their value in assisting in eliminating labor shortages and undertaking
dangerous tasks in 2019, it is seen that the robotic world has continued to expand the new
markets in the production and supply chain/logistics world. For this reason, it is emphasized by
Robotics Business Review (January 2020) that the companies being successful in the automation
of any process of work in the supply chain and logistics can increase their success when any
robot successfully takes any product and transports it from the warehouse to packaging station,
another robot takes over the task and takes it for packaging or assisting workers in the next step.
Robot use in the industry has been highly slow and consistent. Even in logistics, they are used
for tasks like palletizing for a while.
The innovations such as drone deliveries are on the onset, and it seems that robotics will continue
to grow within logistic applications. 5. Intelligence Robotics (5. I.R.) revolution is considered the
commencement of the equality potential in global trade. It is also defined as Industry 5.0 in
unmanned technologies or super smart robotics technologies. The robots can repair, control, and
reprogram on their own in this system (Reagan & Singh, 2020). The world is changing thanks
to artificial intelligence applications, and the supply chain in logistics should also be operated
very quickly to meet the demands of the e-trade customers under the quarantine conditions with
the impact of the COVID-19 crisis experienced in 2020 (IFR, 2021).
The scores give feedback to countries to identify the strengths and weaknesses of their logistics
services and their partners to improve logistics performance (D’Aleo, 2015; Arvis et al., 2007).
The changes over time in Turkey’s LPI scores are shown in Figure 3 below.
The LPI score of Turkey decreased in 2018, as shown in the Figure 3, there has been a decline in
all areas from 2016 to 2018. When we compare 6 dimensions, the customs score is the most
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Logıstıcs Performance
Index Rankıng of
Turkey- %

decreased area. Turkey's logistics performance index was at the same rate in 2007 and 2018
(3,15). The lowest score is in the customs area of logistics performance in Turkey. Scores
received in the customs area of Turkey work together with customs in digitization can be
increased (Töngür et al., 2020).
Logıstıcs Performance Index of Turkey

Ranking

2007
30

2010
39

2012
27

2014
30

2016
34

2018
47

Timeliness

3.38

3.94

3.87

3.68

3.75

3.63

Tracking and tracing

3.27

3.09

3.54

3.77

3.39

3.23

Logistics,quality and Competence

3.29

3.23

3.52

3.64

3.31

3.05

International Shipments

3.07

3.15

3.38

3.18

3.41

3.06

Intrastructure

2.94

3.08

3.62

3.53

3.49

3.21

3

2.82

3.16

3.23

3.18

2.71

3.15

3.22

3.51

3.5

3.42

3.15

Customs
LPI

Figure 3. Logistics Performance Index of Turkey (Turkey’s LPI Scores 2007 – 2018. World
Bank, 2022)
According to the Logistics Performance Index (LPI) Ranking, Turkey, which was in the 30th
rank in 2007, rose to the 27th rank in 2012, but there was a decrease after this year. As of 2018,
Turkey ranks 47th. In this decline, customs criteria were at the forefront; bottlenecks at customs
and cost factors were effective. There has also been a decline in the quality of shipment criteria
and logistics services in recent years (Logistics Voices, 2022).
The robots working in collaboration with people are the “collaborative robots” supporting the
man’s workmanship by accelerating manpower excellence. The stages change in the logistics
(Frost & Sullivan, 2020). It is foreseen within the scope of transition from the supply chain to
the blockchain with 5IR in the future of logistics that the added value to be created by the
blockchain will be higher in the foreign trade and customs clearance fields. The instruments
provide the best technology for developing 5IR (Frost & Sullivan, 2020).
Consequently, it is shown in the logistics sector that the use of robots positively affects labor
productivity.

Turkey’s SWOT Analysis
For example, a SWOT analysis was made of Turkey’s logistics performance in this section.
Criteria used in this analysis;
- Exports by mode of transport,
- Imports by mode of transport,
- Logistics Performance Index of Turkey,
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SWOT Analysis of Turkey

Table 2 shows the distribution of exports and imports by mode of transportation. The largest
amount of transportation was done by seaway and roadway in Turkey. The lowest amount of
transportation in Turkey is done by railway.
Table 2. Exports and imports by mode of transport
Exports by Mode of Transport
Seaway

Railway

Roadway

Airway

Other

Total

2014

88.900.953

964.170

61.133.176

14.388.661

1.117.902

166.504.862

2015

79.762.173

861.740

51.946.113

17.400.190

1.011.898

150.982.114

2016

80.139.270

673.816

49.537.436

17.908.782

987.696

149.246.999

2017

93.378.625

699.915

50.988.408

17.217.240

2.210.432

164.494.619

2018

108.802.681

753.544

52.222.468

14.127.905

1.262.157

177.168.756

2019

109.114.264

971.021

54.461.860

14.849.231

1.436.347

180.832.722

2020

100.907.927

1.287.765

53.127.588

12.732.561

1.581.914

169.637.755

2021

120.387.912

1.487.369

62.304.873

16.810.158

2.103.226

203.093.538

Imports by Mode of Transport
Seaway

Railway

Roadway

Airway

Other

Total

2014

147.778.523

1.253.892

40.577.283

24.889.608

36.643.124

251.142.429

2015

126.868.187

1.434.902

37.840.932

20.159.751

27.315.439

213.619.211

2016

121.013.276

1.768.602

36.716.500

23.107.208

19.583.655

202.189.242

2017

138.596.809

1.294.504

40.374.083

34.439.948

24.009.784

238.715.128

2018

136.737.402

1.299.419

39.129.380

28.756.745

25.229.537

231.152.483

2019

112.967.845

1.447.897

37.177.012

29.238.406

29.514.041

210.345.203

2020

114.838.355

2.144.863

41.883.477

39.260.478

21.389.634

219.516.807

2021

141.174.732

2.626.105

44.167.395

23.833.328

30.641.730

242.443.290

Resource: General Trade System, Transport Modes, (Thousand $), (TÜİK, 2022)

The highest amount of Turkey's total exports in recent years was realized in 2021. The number
of exports decreased because of the COVID-19 pandemic in 2020. The total imports in 2021 are
less than in 2014 (Açıkgöz & Acar, 2022).
The logistics performance index (LPI) consists of 6 dimensions. Each country’s scores are
calculated for each dimension. The dimensions of LPI are as follows (Uca et al., 2019);
- Ease of shipments and competitive pricing
- Traceability of shipments
- The performance with which the shipment is delivered to the recipient in the planned time.
- The efficiency of the customs clearance process, such as speed and simplicity of formalities
at customs control points.
- Quality of transportation infrastructure such as ports, information technologies, tracking,
etc.
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-

Quality and adequacy of logistics services of customs

SWOT Analysis of Turkey
A SWOT (strengths, weaknesses, opportunities, and threats) analysis is a framework used to
evaluate a company's or a country’s competitive position and to develop strategic planning.
SWOT analysis assesses internal and external factors, as well as current and future potential.
This SWOT analysis is designed to facilitate a realistic, fact-based, data-driven look at the
strengths and weaknesses of Türkiye initiatives, or within its industry (Figure 4).
The Strengths (S), Weaknesses (W), Opportunities (O), and possible Threats (T) of Turkey in the
field of logistics are evaluated below (Kansız et al., 2020);

Figure 4. SWOT Analysis of Turkey

Created by the Authors from Data of KPMG (2021)
Despite all the negatives, Turkey is increasing its role in global trade through alternative routes.
With the pandemic, the dependence on China, the largest supply country, has been questioned.
On the one hand, the fact that it is the starting point of the epidemic, and on the other hand, its
distance has led to the search for new alternative production centers, especially in developed
geographies. Turkey has been one of the most prominent countries at this point.
RESULTS AND DISCUSSION
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-

-

-

-

-

Primarily, the use of automation systems in the world finds more areas of application in the
logistics sector every passing day. It is understood that using A.I. and robotic technologies
only in the storage areas is inadequate in the logistic operations in Industry 4.0 process.
The requirement of making the logistics operations in production departments traceable and
manageable is becoming prevalent. It is seen that logistics have become the main usage site
in the use of service robots and AGV systems constitute the most important share.
The goals of making the operations interconnected for which separate solutions were
previously implemented only in logistic and production sites and achieving a fully automatic
intralogistics process become compulsory for businesses.
It is foreseen that the expectations of making the logistic operations best may be covered by
the systems managed with fleet traffic management and navigation software, supported by
drones, human-like collaborative robots, and 5G technologies where it is shifted from supply
chain to developed blockchain.
Within the scope of the storage example of the logistics company, the storage and distribution
of promotional items are one of the essential needs of pharmaceutical companies. Ekol
renders this service to the industry’s largest companies, making the process simple and easy
to manage, thanks to the systems it has specially put together for the logistics management
of promotional items.

CONCLUSION
This study, it aims to explain the expectations about Supply Chain Management (SCM) strategies
that have become obligatory to change due to COVID-19, a global health problem threatening
the world today. The analysis is made with Multi-Criteria Decision Making Method. In this
analysis, first, an evaluation is made with the approach of developments followed since the first
industrial revolution and the necessity of transition from Industry 4.0 (4IR) to Industry 5.0 (5IR).
As a result, a SWOT (Strengths – Weaknesses – Opportunities – Threats) analysis of Turkey’s
SCM performance was made. Research has been done on this subject from different perspectives
around the world. Therefore, the literature is quite extensive. The reported results are very
different.
COVID-19 emphasized that robotic applications serve to collaborate and increase productivity
instead of replacing people. The epidemic in the warehouse has led to simpler automation and
the use of collaborative arms that allow for better distance in assembly lines and other tight
spaces. Human-robot collaboration has also been seen through applications designed to adapt
to today's changing work environment. The examples show how different robotic systems can
help maintain work efficiency and improve collaboration despite uncontrollable conditions.
While COVID-19 has led to the adoption of robotic technologies, it has also shown us a new way
to work effectively with robots that will have a lasting impact for years. It is foreseen that the
concerns regarding the elimination of manpower and some professions will be removed with
proper strategies in the industry’s process of using A.I. and robotic technologies. It is seen that
while removing the need for manpower is not expected and reducing costs in businesses, on the
contrary, providing more productive production and service using “robot power – manpower”
collaboration will be paved.
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It is envisaged that the industrial revolutions where it is targeted to employ people in easier
works like only pushing a button and providing the necessary monitoring and control are
required to be supported based on the fact that there are both heavy and risky works for the
human workers among the disappearing professions. The fact that it is aimed to offer the human
workers working opportunities under more humanistic conditions thanks to the self-controlling,
more developed robot technology which is consistently operating, and can perform any work
which people perform, is emphasized.
In this process, it was concluded that the use of human-like robots has almost become
compulsory, and the objectives of Industry 6.0 should be identified in the future depending on
fast adaptation to the conditions of the present day.
Turkey continues to have great potential in the transportation and logistics sector thanks to its
significant tourism potential and critical geographical location. Recent land and air investments
support this potential, but structural problems delay the emergence of this potential.
In addition to the volumetric recovery, the sector is expected to put 2021 at the forefront in
increasing control over operational effectiveness. Undoubtedly, this process will run in parallel
with itinerary investments. In parallel with its investments (especially pipeline transportation),
it will bring increased measures and investments in cybersecurity. The current outlook indicates
that the worst is behind us in the outbreak, but the new variants continue to create anxiety and
uncertainty.
A new wave in the outbreak, especially in the last quarter of the year, will negatively affect
expectations. In this process, companies need to determine recovery strategies, support models
with investments and read the data very well. In the meantime, developing corporate adaptation
capability is of great importance.
ACKNOWLEDGMENTS: The authors would like to thank anonymous reviewers for their
suggestions which were most helpful in improving this article.
CONFLICT OF INTEREST: None
FINANCIAL SUPPORT: None
ETHICS STATEMENT: None
References
Açıkgöz, B., & Acar, İ. A. (2022). Pandemnomics: The Pandemic’s Lasting Economic Effects. Springer
Science and Business Media LLC.
Arvis, J. F., Mustra, M. A., Panzer, J., Ojala, L., & Naula, T. (2007). Connecting to Compete: Trade
Logistics in the global economy. World Bank. https://lpi.worldbank.org/, (21.04.2022)
BAYKASOĞLU, A., & Subulan, K. (2016). A New Mathematical Programming Model for Load Planning
Problems in Intermodal Logistics Networks. Journal of the Faculty of Engineering and
Architecture of Gazi University, 31(2), 383-394.

15

ORAN et al.
Brubacher, L. J., Hasan, M., Sriram, V., Keidar, S., Wu, A., Cheng, M., Lovato, C. Y., & Berman, P. (2022).
Investigating the influence of institutions, politics, organizations, and governance on the COVID19 response in British Columbia, Canada: a jurisdictional case study protocol. Health Research
Policy and Systems, 20(1), 1-10.
Bubner, N., Bodenbenner, P., & Noronha, J. (2016). Logistics Trend Radar. DHL Customer Solutions &
Innovation Research Report, Troisdorf.
Carvalho, M., Gaspar, F., Potra, T., & Lucas, P. (2022). Translation, Adaptation, and Validation of the SelfEfficacy Scale for Clinical Nurse Leaders for the Portuguese Culture. International Journal of
Environmental Research and Public Health, 19(14), 8590.
d'Aleo, V. (2015). The mediator role of Logistic Performance Index: a comparative study. Journal of
International Trade, Logistics and Law, 1(1), 1-7.
Demirel, N., Gökçen, H. A. D. İ., Akcayol, M. U. H. A. M. M. E. T., & Demirel, E. (2011). A hybrid genetic
algorithm for multistage integrated logistics network optimisation problem. Journal of the Faculty
of Engineering and Architecture of Gazi University, 26(4), 929-936.
DHL, Logistics Trends Radar. (2020). DHL Logistics Trend Radar Unveils Trends that will Shape Logistics
in the Future. https://www.dpdhl.com/en/media-relations/press-releases/2020/dhl-logistics-trendradar-unveils-trends-that-will-shape-logistics-in-the-future.html, (21.04.2022)
Ekol Logistics. (2021). Online Magazine of maritime and transport economics. https://www.ekol.com/,
(04.2021)
Frost & Sullivan. (2020). Industry 5.0 bringing empowered humans back to the shop floor.
https://ww2.frost.com/frost-perspectives/industry-5-0-bringing-empowered-humans-back-to-theshop-floor/, (21.04.2022)
IFR, International Federation of Robotics. (2018). Those that are the most common among the potential
robotic applications in logistics processes. https://ifr.org, (21.04.2022)
IFR, International Federation of Robotics. (2019). There are two important factors increasing the need for
autonomous logistics solutions. https://ifr.org, (22.04.2022)
IFR, International Federation of Robotics. (2020). Service Robots for Professional Use – Major
Applications. https://ifr.org, (21.04.2022)
IFR, International Federation of Robotics. (2021). COVID-19 crisis experienced in 2020. https://ifr.org,
(21.04.2022)
Ivanov, S. H. (2017). Robonomics-principles, benefits, challenges, solutions. Yearbook of Varna University
of Management, 10, 283-293.
Jahanzeb, S., Fatima, T., Gul, S., Majeed, M., & Irshad, M. (2021). Servant Leadership and Machiavellian
Followers: A Moderated Mediation Model. Revısta De Psıcologıa Del Trabajo Y De Las
Organızacıones, 37(3), 215-229.
Kansız, N., Acuner, Ş. A., & ve Yavuz, M. A. (2020). Logistics Industy SWOT Analysis. National
Productivity Center.

16 Örgütsel Davranış Araştırmaları Dergisi

Journal of Organizational Behavior Research
Cilt / Vol.: 7, Sayı / Is.: 2, Yıl/Year: 2022, Sayfa/Pages: 1-17
KPMG. (2021). An Overview of the Transportation and Logistics Industry from the Perspective of KPMG.
https://home.kpmg/tr/tr/home/gorusler/2021/09/kpmg-perspektifinden-tasimacilik-ve-lojistiksektorune-bakis-2021.html, (21.04.2022)
Logistics Voice. (2022). Opinions and Videos from the Supply Chain and Logistics Sector.
www.voiceoflogisticians.us, (21.04.2022)
Muro, M., & Andes, S. (2015). Robots seem to be improving productivity, not costing jobs. Harvard
business review, 16. Retrieved February 10, 2019, from https://hbr.org/2015/06/robots-seem-to-beimproving-productivity-not-costing-jobs
Navarro Cid, J., Rueff-Lopes, R., & Laurenceau, J. P. (2022). Studying Within-Person Changes in Work
Motivation in the Short and Medium-Term: You Will Likely Need More Measurement Points than
You Think!. Revista de Psicología del Trabajo y de las Organizaciones= Journal of Work and
Organizational Psychology, 2022.
Neogi, S. B., Pandey, S., Preetha, G. S., & Swain, S. (2022). The predictors of COVID-19 mortality among
health systems parameters: an ecological study across 203 countries. Health Research Policy and
Systems, 20(1), 1-9.
Owen - Hill, A. (2018). Why we’re Entering the Age of Robotic Logistics. https://blog.robotiq.com/whywere-entering-the-age-of-robotic-logistics
Özbek, A., & Eren, T. (2013). Multiple criteria decision making methods for selecting third party logistics
firms: A literatur review. Sigma, 31, 178-202.
Ozguner, Z., & Ozguner, M. (2019). Determination of The Effect of Supply Chain Risks on Logistic
Performance with Structural Equation Modeling. Eskişehir Osmangazi University Faculty of
Economics and Administrative Sciences Journal, 14(1), 67-82.
Patrono, A., Renzetti, S., Manço, A., Brunelli, P., Moncada, S., Marcgowan, M., Placidi, D., Calza, S.,
Cagna, G., Rota, M., et al. (2021). COVID-19 Aftermath: Exploring the Mental Health Emergency
among Students at a Northern Italian University. Internatıonal Journal of Envıronmental Research
and Publıc Health, 19, 8587.
Reagan, J. R., & Singh, M. (2020). Management 4,0. Springer Science and Business Media LLC.
Robotics Business Review (R.B.), (January, 2020). January 2020 Robotics Transactions Start Off Strong.
https://www.roboticsbusinessreview.com/manufacturing/january-2020-robotics-transactions-startoff-strong/, 22.04.2022
Sayin, A. A., & Erol, R. (2020). Modeling the Supply Potential for Setting of Paper Waste Collection
Centers under Reverse Logistics. Canakkale University Journal of Science and Engineering, 39(4).
Schneier, M., Schneier, M., & Bostelman, R. (2015). Literature review of mobile robots for
manufacturing (p. 21). Gaithersburg, MD: US Department of Commerce, National Institute of
Standards and Technology. doi:10.6028/NIST.IR.8022
Töngür, Ü., Türkcan, K., & Ekmen-Özçelik, S. (2020). Logistics performance and export variety: Evidence
from Turkey. Central Bank Review, 20(3), 143-154.

17

ORAN et al.
TÜİK, (Turkish Statistical Institute). (2022). Exports and Imports by Mode of Transport, 2013-2021, TUIK
General Trade System, Thousand $, Transport Modes. https://www.tüik.gov.tr,
Tzafestas, S. G. (2014). Introduction to Mobil Robot Control. Elsevier.
Uca, N., Civelek, M., & Çemberci, M. (2019). Mediator Role of Logistics Performance and Global
Competition in Relationship between Corruption Perception and Gross Domestic Product:
Evaluation of Turkey. International Journal of Society Researchers, 10(17), 1231-1261.
UNCTAD. (2021). Percentage of companies will use them in the
https://unctad.org/webflyer/trade-and-development-report-2021, (01.05.2022)

next

5

years.

Wang, K. (2016, November). Logistics 4.0 solution-new challenges and opportunities. In 6th international
workshop of advanced manufacturing and automation (pp. 68-74). Atlantis Press.
doi:10.2991/iwama-16.2016.13
Wilding, R. (2020). Post – Coronavirus Supply Chain Recovery: The Journey towards the New Normal.
https://www.dhl.com/content/dam/dhl/global/core/documents/pdf/glo-core-post-covid-eme-whitepaper.pdf,
World Bank. (2022). Exports and Imports by Mode of Transport, Turkey’s LPI Scores 2007 – 2018.
https://www.worldbank.org/en/home,
Yang, Z., Liang, M., & Maropoulos, P. G. (2011). High accuracy mobile robot positioning using external
large volume metrology instruments. International Journal of Computer Integrated
Manufacturing, 24(5), 484-492.

