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RESEARCH ARTICLE

This study examines the current state of the drone technology literature in detail, both
academically and industrially. It describes the advantages and disadvantages of drones in the
use of logistics activities, the methods used in the studies and the gaps in the literature. In
addition, this study aims to reveal the academic efforts about drone-based transportation
systems that will have a say in the future and which areas require effort in the future. In this
article, a systematic literature review (SLR) about the use of drones in the transportation
industry has been carried out. In total, 56 articles published in Elsevier's Scopus, Thomson
Reuter's Web of Science, IEEE Xplore and ScienceDirect (Elsevier) databases were examined
in detail. The findings show that the use of drones in transportation activities is an effective
method. However, the fact that it is a technology that has just been integrated into business
processes reveals that there are aspects that need to be developed. Especially in the last ten
years, they found that businesses have benefited from drone technology in their transportation
activities that increased their last mile delivery speed, efficiency, accessibility and customer

satisfaction.
https://doi.org/10.30518/jav.1277694

1. Introduction

Logistics has become one of the indispensable elements of
modern economies (Patchou et al., 2019). It is possible to
perform an effective and efficient operation by adapting the
developing technologies to logistics. In the age of technology,
the logistics industry continues to grow rapidly. The rapid
increase in demand in the e-commerce industry and the desire
of consumers to receive their products as soon as possible
pushed businesses to seek new delivery methods (Merkert and
Bushell, 2020). Increasing logistics demand can only be
realized with fast, convenient, modern and automated logistics
operations (Lai et al., 2020). Unmanned aerial vehicles
(UAVs) are being used more frequently by both the military
and the civilian sector as a result of technological
advancements and falling costs (Thiels et al., 2015).
Unmanned aerial vehicles are employed extensively in the
military, although their application in civil activities is still in
its infancy (Kuru et al., 2019). Unmanned aerial vehicles, or
UAVs, commonly known as "drones," are acknowledged as a
prevalent future means of transportation for a variety of
applications in the logistics sector (Javadi and Winkenbach,
2021). Drones and unmanned aerial vehicles have shown
promise as a supply chain and logistics option (Merkert and
Bushell, 2020). Unmanned aerial vehicles (UAVs) called
drones are autonomous flying machines (Rabta et al., 2018).
The fact that it has a high delivery speed compared to
traditional logistics (Thiels et al., 2015) and that there is no

need for a physical infrastructure (Foth, 2017) makes the
drone-based logistics system advantageous. Additionally, it
supports green logistics and is more eco-friendly than truck
delivery. These distinctive characteristics of drone logistics
offer benefits for drone logistics distribution. Many
businesses such as Amazon, Wal-Mart, Google, UPS, 7-
Eleven and Domino have tested and started to operate drones
for the delivery of small packages (Lai et al., 2020).

Unmanned aerial vehicles' speed, flight capabilities, and
autonomous operations enable businesses to respond quickly
and efficiently (Rejeb et al., 2020). Numerous logistics
processes are optimized with the help of drones, resulting in
advantages in terms of speed and cost in supply chains for
operations including warehousing, inventory management,
transportation, and route planning (Shavarani et al., 2018).
Despite the fact that the specifics of drone-based delivery
operations are still being worked out and are subject to future
government regulations, they differ significantly from
conventional truck-based delivery operations (Chen et al.
2021).

It is expected that drone-based logistics systems, which
have started to have an impact on designs and operations, will
directly affect operations and planning in the future.
Academic study on a variety of features of drone-based
logistics systems is being done (Javadi and Winkenbach,
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2021). In this study, we seek answers to the following research
question:

What are the studies on drone logistics?

What are the advantages and challenges in drone logistics?

What theories and techniques have been employed in
current research?

What inferences have been drawn from existing research?

What are the gaps in the literature on drone logistics?

For this purpose, we make the following contributions in
our work. First, we classify the existing literature by
conducting an extensive literature review on unmanned aerial
vehicles. Secondly, we identify the advantages and
disadvantages by reviewing and synthesizing the literature.
Third, we identify the methods and theories used in the
existing literature to guide those who will study in this field.
As aresult of the determinations made, we identify gaps in the
literature. Considering these contributions, this study reveals
the academic efforts about drone-based logistics systems that
will have a say in the future and which areas require effort in
the future.

2.

Drone Technology in

Management

Transportation

Logistics activities, which have been constantly developing
and changing from the past to the present, have left behind
important milestones (Bonsor, 2018). One of these
touchstones is drone transportation, which has emerged with
the latest technology. Drones, also known as unmanned aerial
vehicles, are already being used by some supply chain firms
to do a variety of labor-intensive operations that are time-
consuming, expensive, and high-efficiency.

The whole structure of the international air transportation
and freight transport industry, especially in private delivery
and warehousing, has been significantly impacted by the
globalization of the world economy and its accompanying
activities (Tumenbatur and Tanyas, 2021). With this, freight
forwarder companies meet customer demands for delivery of
goods, especially in terms of comprehensive services, delivery
management, shipment processing, formalities, cargo picking
and consolidation, etc. They significantly expanded the range
of services on these issues (Marintseva et al., 2019).
Businesses are implementing cutting-edge techniques to
increase responsiveness and efficiency in the logistics sector.
Drone use in logistics-related transportation tasks is a
significant step in this direction (Sah et al., 2021).
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Figure 1. Projected Sales Units (Thousands) for Commercial
Drones (Statista, 2019).

Figure 1 clearly shows that Dorne sales have increased
significantly over the years. There are many reasons and
developments that support this increase. Drone technology
emerges as one of the important innovations of distribution
operations in commercial activities (He, 2020). It is predicted
that drones will be able to replace traditional operation
methods in many commercial activities in the next 5 years,
both in developing drone technologies and the rapid expansion
in the diversity of their fields of activity. It is assumed that
these developments will have a positive impact on drone sales.
With less human operations and security infrastructure,
drones significantly reduce work time and costs. They also
contribute to the development of data analytics that enable
companies to better understand and predict business
performance (Garg, 2021). E-commerce companies have seen
considerable growth in the number of daily parcels that need
to be delivered in recent years, particularly in the number of
exacting client expectations. In this aspect, the distribution
method has significantly increased in cost, especially for the
final mile. Businesses have started looking for creative
autonomous delivery options for the final kilometer in order
to stay competitive and keep up with expanding demand, such
as autonomous drones/drones, which are a promising
alternative for the logistics sector. Drone delivery systems
have started to take off as a new way to lower delivery costs
and delivery times in response to the success of drones in
surveillance and remote sensing. In the upcoming years, it is
anticipated that autonomous drone sharing systems would be
a necessary logistics solution for the sector (Benarbia and
Kyamakya, 2021).
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Figure 2. Market size of drone transport by years.
(Precedence Research, 2020)

When the report on the market size of drone transport by
the research organization Precedence Research, published in
2020, is examined, it is estimated that the industry, which has
a market share of 12.7 billion dollars in 2022, will have a
market size of close to 60 billion by 2030. Figure 2 clearly
shows that the market size will increase rapidly every year and
that this mode of transportation will be one of the leading
transportation modes in the market in the future. On the other
hand, milkrun drone transportations, may be a method of
transport that is thought to be popular in the future and this
may support to extend market size of Drone. Milk Run; Itis a
logistics system named after a milkman who delivers the milk
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loaded in his vehicle to the distribution points and returns to
the milk facility by collecting empty milk bottles from the
same points on his return. In general terms, it is the supply of
products by the manufacturer company from the suppliers at
the specified points within the scope of a certain system, and
the delivery of the supplied products to the facility of the
manufacturer company. When moving to collect products
again, it is to take the recycled packages or returns from the
manufacturer and deliver them to the suppliers. Members of
this cycle will not regulate transport operations but will be
involved in the milk-run cycle and process.

One of the problems considered regarding drone
transportation is the density of the drone's route point. The fact
that the drone prototypes that will carry out the transportation
process today are designed for single package delivery has
created the need for a separate carrier drone for each shipment.
It is predicted that this situation will negatively affect the
drone traffic in the sky and the loss of time and energy that
will occur on the routes where the drone visits. The most
important solution proposal produced in the face of this
problem is the idea of adapting the milk-run system to the
drone transportation sector. This system, whose positive
effects are undeniable in terms of economy, time and energy
management; In the future, with the increase in drone carrying
capacity and battery life, it is a realistic solution. System; It
envisages that several packages to be delivered will be loaded
onto the drone at once and distributed. However, there is no
such drone or system plan among the transport drone
prototypes created today.

3. Research Method

The purpose of this study, which aims to comprehend
current trends and identify existing gaps in the scientific
literature, was to apply a systematic literature review (SLR) as
a research approach. In order to make an objective and valid
evaluation, it is necessary to systematically examine the basis
of a literature (Denyer & Tranfield, 2009; Gligor & Holcomb,
2012). A review is called “systematic” if it is based on clearly
formulated questions, identifies relevant studies, evaluates the
quality of studies, and summarizes methodology (Khan et al.,
2003). Systematic studies use techniques to minimize biases
and errors, as they cover published studies in a comprehensive
manner. At the same time, they help to save time by providing
information about the procedures and results of previous
studies for the reviewers (Cook et al., 1997).

First, a preliminary list of keywords was determined. The
initial list of search terms was not specified before to the
search but instead developed during the course of the
significant reading that was done while this study was being
written. With this preliminary list, it was determined what
other keywords that would reflect our work would be.
(Tablel) Related publications in the study published between
2016-2022 were found after a detailed online search to
organize and synthesize. The titles and abstracts of the
selected articles were reviewed. Articles outside the purview
of the study were culled from the corpus after a thorough
search among the authors. The main reason why 2016 was
chosen as the starting year is that the concept of drone logistics
is a phenomenon that emerged especially after Industry 4.0
technologies. It has become a concept that has received a lot
of attention in the scientific literature since 2016. A literature
review of the last six years provides a sufficiently
comprehensive analysis of research in this area. As a result,
over the past six years, the following significant online
databases have been targeted: Elsevier's Scopus, Thomson
Reuter's Web of Science, IEEE Xplore, and ScienceDirect
(Elsevier). This research shows that the concept of drone
logistics was accepted by academics and practitioners during
the research and development years. In this study, we review
and classify related studies to get an idea about drone logistics.
After the necessary eliminations were made in the literature,
56 articles on drone logistics were taken into consideration.
After examining each article, the articles were examined by
classifying them according to topics and methodological
approaches. This review's two major goals are to identify,
classify, and summarize the present literature on drone use in
logistics management as well as to pinpoint potential areas
and avenues for further study.

Research Questions
The research questions we address in this study are:
RQ1: What studies have been done on drone logistics?

RQ2: What are the advantages and challenges in drone
logistics?

RQ3: What theories and methods have been used in
existing research?

RQ4: What conclusions have been drawn from existing
research?

RQ5: What are the gaps in the literature on drone logistics?

Determinatio
n of research
questions

Systematic
Identifying Scanning Making writing of
keywords Databases Analyzes analysis

Selection of
Articles

results

Figure 3. Methodology Flow Chart

4. Studies on Drone Logistics

Within the scope of the study, Elsevier's Scopus, Thomson
Reuter's Web of Science, IEEE Xplore, and ScienceDirect
(Elsevier) were scanned and 56 studies were found and
examined. The scope and contributions of these studies are

given in the table below. Literature subject abbreviations are
described as follows.

Al: Artificial Intelligence
UAVSC: Unmanned Aerial Vehicle Supply Chain
DSC: Drone Supply Chain Journal of Aviation.
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Table 1. Literature Studies

References Subject  Objective Method Contribution
With this study, artificial intelligence
. . . technology and drone technology are
Huaand Zhang Al In th!s StUdY’ a d(_as_lg_n fc_)r using dro_ne technology . discussed from a macro perspective.
combined with artificial intelligence in short-range Modelling - - L
deployments is proposed It W|II_ help to increase the eff|C|enc_y
' and lighten the human burden in
short-distance transportation.
In this s_tudy, a model has been developed considering the It contributes to the calculation of
Fang & Hai DSC constra!nts S.UCh as demgnd model, pe”OUT‘a”CE Modelling transportation costs in the use of
constraints, airspace constraints, load and durability of - .
. . UAVs in transportation.
unmanned aerial vehicles.
Meincke and A study that examines the
; In this study, the use and potential of UAVs in cargo Simulatio  importance of UAVs in air cargo
Geike UAVSC : - - . .
ground services are theoretically examined and simulated. n supply  chain  processes  and
contributes to their use.
;/Iarlgonda et UAVSC A multi-configuration unmanned aerial vehicle was Simulatio Zgrrialt t\]/eeh?(t)lsll(i:r?ttlf?g m%fdisglr??er:geg
" created in this project to carry medical supplies. n - . '
simulation was created.
This study provides an overview of drone technology in . The use pf dron_e . 'Fechnology In
N . s . Literature  transportation activities has been
Cvitanic DSC transportation engineering problems with current drone Review examined. and its costs and benefits
transportation applications. '
have been revealed.
In this study, businesses providing services to the UAV The role of decision support systems
Canetta et al., UAVSC  industry in Switzerland were analyzed by MCDM Modelling in the use of UAVs has been
method. examined.
In terms of national rules, technical safety, technical
. equipment, efficiency, risk prevention, and audience . The Functional Distribution of Drone
Laietal, DSC preference limits, this study assessed the demand from Modelling Logistics has been studied.
clients for drone logistics services.
. This study addresses a problematic drone delivery . For the_drone dell\_/ery fleet, a post-
Troudi et al., DSC . . Modelling  production analysis approach has
package in an urban location.
been created.
. This study focuses on truck and drone dual routing . Modeling is done for drone vehicle
Livetal, DSC problem solving. Modelling routing in low demand situations.
. This study proposes the use of a fleet of drones within a . A drone use model was developed
Olivares etal., DSC plastics manufacturing plant. Modelling during the transportation phase.
This study proposes a new model that synchronizes A model has been developed that
Dasetal., UAVSC Y prop Y Modelling minimizes costs and maximizes
drones and delivery trucks. -
customer service level.

Triche et al UAVSC This study investigated the usage of unmanned aerial Case It highlights the effects of UAV use
N vehicles in Malawi's healthcare operations. Study in the healthcare industry.
Iranmanesh et It suggests a path optimization algorithm for a data- It has developed a new approach to
al DSC carrying and -transmitting drone communication Modelling smart transportation system and data

N network. communication.
Nyaaba and A systematic literature review of drone use in healthcare  Literature The study _reveale_:d th_e importance of
DSC - drone use in medical interventions on
Ayamga was conducted. Review - -
the African continent.
It gives decision-makers and
This study outlined the obstacles to the widespread use of . regulators a thorough insight to help
Koshta etal, DSC delivery drones. Modelling open the door for the use of delivery
drones.
In this study, the perspective of
Smith et al., DSC In this study, the main problems in front of the public's Survey societies on drone logistics has been

use of drones were examined.

evaluated and suggestions have been
made in this regard.
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Gonzalez-R et
al.,

Zhu et al.,

Raj et al.,

Mualla et al.,

Ghelichi et al.,

Javadi et al.,

Chenetal.,

Leon-Blanco et
al.,

Merkert et al.,

Mahroof et al.,

Osakwe et al.,

Merkert et al.,

Chen et al.,

Troudi et al.,

Panetal.,

Johannessen et
al.,

Erceg et al.,

DSC

DSC

DSC

DSC

DSC

DSC

DSC

DSC

DSC

DSC

DSC

DSC

DSC

DSC

DSC

DSC

DSC

In this study, a network design was made using the
mathematical model to expand the operating range of the
drones. Suggestions were made for the installation of
charging stations at suitable points in order not to
interrupt the journeys of the drones and to meet their
charging needs.

In the research, it is discussed that after an unexpected
disaster, unmanned aerial vehicles (UAVSs) deliver the
necessary materials for first aid to the need demand points
for humanitarian aid application.

This study seeks to identify these crucial success
variables and the connections between them.

In this study, the most used methodologies were revealed
by using the 1SO software quality model.

The logistics routes of a drone fleet are optimized in this
study to ensure the prompt delivery of medical supplies.

This article compares the delivery models using trucks
and drones. A mathematical model has been developed to
provide a synchronized timing and routing with the truck
in the return of the drones sent for package delivery from
the trucks.

In this study, the policies to be implemented on how
retailers should make the decisions they will encounter in
drone-based delivery operations, when the drone delivery
will be offered, which delivery capacity will be
maintained and how much will be charged for these
deliveries are emphasized.

In the study, a model proposal that will support a
minimum time loss by synchronizing a truck and more
than one drone is emphasized.

This study measured consumers' perceptions of drone
delivery compared to traditional mail delivery.

This study focuses on how to incorporate innovative
solutions into agricultural supply chains, especially
environmentally, economically, ethically and socially
appropriate modes of transport.

A social and cognitive study on whether the utilize of
drones in delivery processes will be accepted for end
users in the coming years.

In the study, which deals with the rapid spread of drone
use and the negative effects of the uncontrolled growth of
drone fleets, the importance of regulatory policies on this
issue is highlighted.

A study on establishing a relationship between base
stations and drones

A VRP system is modeled to size and manage the drone
fleet in logistics operations.

In this study, a mixed uniform sampling approach called
the Improved Compact Cuckoo Search Algorithm is used.

In order to optimize the weight restrictions of flying and
delivered loads in drones, several research based on
tandem models and the traveling salesman problem are
described in the study.

Different examples of the worldwide use of drones in
logistics are presented in the study. The problems are
analyzed by giving examples of the legal regulation in
Croatia.

Modelling

Modelling

Modelling

Modelling

Modelling

Modelling

Modelling

Modelling

Survey

Modelling

Literature
Review

Literature
Review

Literature
Review

Modelling

Modelling

Modelling

Literature
Review

A method has been developed to
model the optimum installation
points of charging stations.

Ensuring the fastest distribution of
medical supplies required for post-
disaster first aid applications by
using the assignment problem

Crucial success variables for drone
use in logistics have been established

Comparison of agent-based
simulation methods in unmanned
aerial vehicles

Developing an optimum model by
simulating the transportation of
medical equipment to rural areas

Truck and Drone Routing Algorithm
(TDRA) is explained through two
realistic case studies with created
examples.

In order to find close to ideal closed
form solutions, the paper develops a
Markov decision process (MDP)
framework and presents two
heuristic methods.

drone
truck is

Synchronizing  multiple
movements with the
discussed.

It revealed the consumer view
towards drone deliveries.

An efficiency-enhancing study on
the use of drone transportation in the
agricultural sector

Consumer trends were examined in
terms of drone use in shopping.

Addressing threats and opportunities
to enable the controlled proliferation
of drone use in the future.

Integrating 5G and  beyond
technologies into drones by making
use of base stations

Logistic  Support
Drone Delivery Fleet

Approach for

Application of the Improved
Compact Cuckoo Search Algorithm
to Locate the Drone Logistics Center

A model is presented for drone
transport of 6.5 million annual full
analytical volume.

Worldwide Legislation of
Unmanned Aerial Vehicle Systems
in Logistics and Examples of Their
Use in Croatia
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5. Advantages and Disadvantages of Drone Use

Compared to conventional delivery techniques, drone
delivery has many benefits. It has many benefits, especially for
last-mile deliveries where businesses must satisfy customer
demand for quicker and less expensive delivery. Particularly
in rural and distant places where delivery is challenging,
drones offer a practical means to distribute goods. Like any
technology, drone technology has many benefits. The
literature studies of the advantages described in short articles
below are shown in Table 2.

« It saves on distribution costs.1

« It paves the way for faster deliveries.

* It provides the opportunity to reach hard-to-reach areas.
* They lessen CO2 emissions and city traffic.

e It aids in maintaining inventory and warchouse
movement under control.

* No shifts are necessary because the drone can work
around-the-clock, every day of the year.

Table 2. Advantages of Using Drones in Logistics

Advantages

References

Drones use advanced navigation systems to determine routes in logistics operations. Authentication and
advanced facial recognition systems for target delivery can also be integrated in their technologies. Its smart
system determines the fastest and optimum route for delivery and also checks the degree of security of the
delivery with weather controls. For these reasons, it is less costly than traditional logistics operations.

It can be commissioned to carry out vital deliveries no matter what the terrain conditions.

Drone use in transportation can improve delivery efficacy and efficiency while lowering fuel and labor costs.
Additionally, it may result in a discernible decrease in greenhouse gas emissions.

Drones have environmental benefits such as less air and noise pollution. Also, in Logistics, buying a fleet of
drones is much cheaper than buying a fleet of traditional trucks.

Drones have benefits including moving faster in the air than on ground and getting around traffic in busy
places.

The most important benefits of drones are that they do not get stuck on road network boundaries, do not need
pilots, are low cost and do not need a high level of infrastructure compared to traditional transportation
vehicles.

Drones provide fast delivery for small/light packages. On the other hand, drone applications have provided
arange of solutions, particularly for the rural distribution of medical supplies and emergency packages, where
there is frequently underdeveloped road infrastructure in rural areas and limited availability of resources for
infrastructure improvements.

The use of drones in agriculture can create social benefits due to pesticide application and the support of
waste with real-time data.

Drone deliveries offer the advantage of faster delivery and reduced complexity, as well as reduced privacy
risks.

In the construction industry, drones are used for city and construction planning. This is less costly than using
a conventional aircraft.

Drones can fly great distances, delivering life-saving medical supplies to people in hard-to-reach
communities. This technology can be used to deliver goods to villages where visits by health workers are not
regular and are less frequented for delivery. Another important advantage of drones is their energy
consumption. Small UAVs powered by batteries consume much less energy than other means of transport.

As they are not affected by external factors such as traffic jams, drones also offer the flexibility needed to
deliver where and when customers want.

By using drone sharing networks for end-user delivery, emissions and the consumption of fossil fuels are
reduced.

In B2C activities, drone technology has shortened delivery times compared to traditional methods and
increased efficiency by reducing unsuccessful delivery rates.

(Hau & Zhang, 2019)

(Varigonda & Others, 2021)

(Pinto and Lagorio, 2022)

(Raj and Sah, 2019)

(Mualla et al., 2021)

Ghelichi and Others (2021)

(Javadi et al., 2021)

(Mahroof et al., 2021)

(Osakwe et al., 2022)

(Merkert and Bushell, 2020)

(Garg, 2021)

(Yoo et al., 2018).

(Benarbia ve Kyamakya,
2021)

(Mangiaracina et al., 2019)

In Table 2, many scientific studies expressing the added
value created by the use of drones are shared. When the studies
are examined, it can be said that the most important advantage
of drones is that there is no need for pilots, they are less costly,
they offer fast transportation, effective and efficient
operations, and less infrastructure needs compared to
traditional transportation vehicles. Additionally, one of the key
benefits of drone technology is its support to the usage of low-

carbon fuels and emissions reduction. Drone delivery systems
face challenges in terms of development and success, just like
many other sectors that are implementing new technologies.
These obstacles include logistical, technological, and security
concerns as well as legal ones. The information on the
disadvantages of using drones is shown in Table 3 below.
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Table 3. Disadvantages of Using Drones in Logistics

Disadvantages

References

Since it is a new technology, service network, return load planning, the absence of waiting stations

during the new load plan appear as important questions at present.

The limited flight distance and capacities are among the most important obstacles in drone

transportation.

Climate conditions, especially stormy weather conditions, can prevent drones from working.

Drones have high energy consumption and limited energy capacity.

Drones typically cannot carry large and irregularly sized packages
Lack of a safe place to drop packages at delivery points.

(Hau & Zhang, 2019)

(Dorling et al., 2016)
(Varigonda et al., 2021)
(Mualla et al., 2021)

(Javadi et al., 2021)
(Merkert et al., 2022)

In Table 3, the disadvantages in scientific studies with
drone logistics are given. Despite tremendous attempts to
advance drone delivery technology, there are still significant
obstacles to drone delivery. These obstacles include the
payload of drones, restricted flight range, bureaucratic
procedures, and legal restrictions. Other important
disadvantages are that the return load planning, service
network and waiting station infrastructure have not been
matured yet.

6. Theories and Methods Used in Current Studies

In this part of the study, the theories and methods used in
the literature on the use of drones in logistics are discussed in
detail. A total of 56 studies were reviewed from Elsevier's
Scopus, Thomson Reuter's Web of Science, IEEE Xplore, and
ScienceDirect (Elsevier) at the beginning of the study. In the
continuation of the study, 33 articles were used among these
articles that were thought to contribute to the study.
Considered in the examinations, (Hua and Zhang, 2019)
optimized the logistics processes by using artificial
intelligence technology and drone technology in their study. In
their study, (Fang and Hai, 2020) calculated the demand and
costs in the last mile distribution using the Dynamic Allocation
Algorithm method. (Meincke and Geike, 2018) analyzed the
use of unmanned cargo planes in air cargo processes through
simulation. According to (Varigonda et al., 2021) simulated
the design, emulation, manufacturing and finally testing of
UAVs that can land and take off without the need for a runway.
In the study of (Canetta et al., 2017), they performed their
analysis using the AHP technique, which is one of the multi-
criteria decision-making methods. (Lai et al., 2020) analyzed
customer demands using the KANO model. (Liu and Other,
2018) developed a drone truck routing model in their study.
(Olivares et al., 2017) tried to solve the problem of routing the
drone fleet using various heuristics and simulation. (Das et al.,
2020) used Collaborative Pareto Ant Colony Optimization
algorithm and Non-dominated Sorting Genetic Algorithm 11
(NSGA-II) methods in their study. (Triche et al., 2020)
conducted a case study in their study. (Iranmanesh et al., 2019)
used the Weighted Flight Path Planning algorithm in their
study. (Nyaaba and Ayamga, 2021) examined the use of
drones in medical activities in Africa using a systematic
literature review. (Koshta et al., 2022) tried to identify
obstacles by using the Gray Decision-Making Trial and
Evaluation Laboratory technique in their study. (Smith et al.,
2022) tried to determine the public's perception of drones and
obstacles by using the survey method. In their study,
(Gonzalez-R et al., 2020) used simulated annealing (SA)
algorithm with an intuitive approach. (Pinto et al., 2022)
utilizes a mathematical model and a heuristic technique to
solve a network design issue that combines two infrastructure

investment goals. (Zhu et al., 2020) analyzed the structure of
risk belief systems using the network analysis method. (Raj
and Sah, 2019) used the DEMATEL method, which is a multi-
criteria decision-making technique combined with a gray-
based approach. (Ghelichi et al., 2022) presented an
optimization-based approach for the prompt distribution of
assistance supplies to disaster-affected regions by A Chance
Constrained  Programming and  Sample  Average
Approximation methods. (Javadi et al., 2021) presented a
mathematical model and heuristic approach using Mixed-
Integer Linear Programming and Truck and Drone Routing
Algorithm. (Merkert et al., 2022) measured consumers'
perceptions of drone delivery using the survey method. (Chen
et al., 2021) developed a Markov decision process (MDP) and
presented a near-optimal decision-making process with two
heuristic solution approaches. (Leon-Blanco et al., 2022)
developed a new agent-based system using the Truck-multi-
Drone Team Logistics Problem (TmDTL) method in their
study. (Mahroof et al., 2021) modeled and analyzed it using
Interpretive structural modeling (ISM) methodology to help
uncover 12 agricultural challenges that hinder its movement
within the supply chain. In the study of (Troudi et al., 2017), it
was seen that a VRP system was modeled to size and manage
the drone fleet in logistics operations. In the study by (Pan et
al., 2020), in order to find a drone logistics hub, the Improved
Compact Cuckoo Search Algorithm using mixed uniform
sampling technology was used. In the study of (Johannessen et
al., 2021), dual models and multiple studies based on the
traveling salesman problem were discussed in order to
optimize the weight limits of flight and transported loads in
drones, and a model for the transport of 6.5 million annual full
analytical volume by drone was presented.

7. Limitations of the Study

The technical specifications of the drones are excluded
from the scope of the research. Ownership of drones is
beyond the scope of the research. The purposes of use of
drones, whether there are legal regulations of the states or not
are excluded from the purpose of the study.

8. Findings at the end of the Study

In the future, drones are expected to be a widespread form
of transportation for a variety of logistics-related uses. The
constant and high travel speed of drones compared to
conventional vehicles, the fact that they do not need physical
road infrastructure, the direct travel and the fact that they are
not exposed to traffic make this transportation stand out. It has
been noted that logistics businesses can speed up deliveries
and make their systems more responsive by using drone
transportation (Jawadi and Winkenbach, 2021).
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Drone transportation makes positive contributions to the
prevention of increasing urban traffic, solving the problems
caused by rapid growth in e-commerce, and congested
business processes, especially in metropolitan cities. It has
been observed that it has been employed by well-known
businesses like Walmart, Amazon, and even some pizza
delivery services, significantly enhancing the speed and
effectiveness of deliveries. It is predicted that drone
transportation, which is currently used in restricted areas, will
be used more frequently in the future with high-capacity
vehicles equipped with precise controls, GPS mapping and
flight planning, geofencing, and bigger carrying capacities
(Sarder, 2020).

On the other hand, drone applications have provided a
number of solutions, especially for the rural distribution of
medical supplies and emergency packages, where there is
frequently underdeveloped road infrastructure in rural areas
and limited availability of resources for infrastructure
improvements (Jawadi and Winkenbach, 2021).

In addition, it is predicted that this most important
technology will be preferred more in the coming period, as
drones do not get stuck in road network boundaries, do not
need pilots, are low cost and do not need a high level of
infrastructure compared to traditional transportation vehicles
(Ghelichi and Others, 2021). While the share of drone
technology in transportation activities is currently around 12
billion dollars, it is expected to reach 60 billion dollars by 2030
(Precedence Research, 2020). These figures clearly show that
drone transport will grow very rapidly in the sectoral market
and increase its share. For this reason, it is recommended that
businesses and public institutions that have not yet started to
use this technology in their transportation activities should
immediately implement business development applications
that will integrate this technology into their business
processes.

One of the important elements of drone technology is the
rapid delivery of deliveries. Drones deliver packages by flying
above these barriers, which are crucial for transportation
because they are unaffected by poor road conditions or traffic
congestion. Drones can deliver packages from origin to
destination on the most convenient route and delivery time can
be accurately estimated. Thus, drones not only provide
incredibly quick delivery services but also the necessary
freedom to deliver where and when customers desire (Yoo et
al., 2018).

Additionally, the transportation industry is crucial in the
spread of greenhouse gases, which have a variety of negative
effects on the environment, including air, water, and global
warming. According to this viewpoint, using drone sharing
systems for end-user delivery can help reduce emissions and
the need for fossil fuel energy sources. Drone-based delivery
systems have the potential to replace a sizeable chunk of the
current systems that rely on cars and motorcycles for short
distances because they are predicted to have a substantially
smaller carbon footprint. Additionally, drone-based delivery
will significantly contribute to lowering accident rates and
traffic jams, particularly in areas where the road network is
already overused (Benarbia and Kyamakya, 2021). Despite
substantial attempts to advance drone delivery technology,
constraints inherent in organizing drone deliveries, such as
constrained flying range, cumbersome administrative
procedures, legal snags, and drone payloads, are among the
main factors delaying drone delivery's advancement (Dorling
etal., 2016).

9. What are the Gaps in The Literature on Drone
Logistics

With the use of drones, some positive results have been
achieved, such as reduced costs in transportation operations,
shortened processes and reduced delivery errors. However, the
fact that the use of this technology in logistics and
transportation activities is still very new brings many
shortcomings. It has been observed that there are some
important gaps such as the fact that the states have not yet put
into effect the legal regulations on this issue and that they
cannot be used in large-scale transportation operations. In
addition to these gaps, there are some important problems such
as the lack of waiting stations for drones, the inability to plan
for the return load, limited energy times, and the inability to
deliver in safe areas. When civil applications of drone
technology are investigated, its use in end product delivery,
routing and optimization, medical equipment transportation
and agricultural activities comes to the fore. In the research, no
studies were found in the direction of using these technologies
in capacity increase studies and in the field of passenger
transportation. As a result of the study, it was found that there
is a void in the literature regarding how to increase these
technologies' carrying capacity, carry out long-distance
transportation, leave the deliveries in safe areas, and use them
for passenger transportation.

10. Conclusion and Recommendation

In this study, 56 articles from Elsevier's Scopus, Thomson
Reuter's Web of Science, IEEE Xplore, and ScienceDirect
(Elsevier) were examined. The pandemic epidemic that we
have been experiencing recently revealed the necessity of an
automation system that is free of human factor from business
processes. In particular, the interruption of supply chains and
the limited access of societies to vital factors such as food,
cleaning and health materials have made us think of the
existence of an unmanned process management in logistics
and transportation operations. It is aimed that this study, which
we have done at this point, will be a guide for researchers and
industry professionals. During the study, many international
sources were examined, and it was determined which models
were used in these studies. The advantages and disadvantages
of this new technology for businesses were also discussed. As
a result of all these researches, it is seen that especially in the
last ten years, businesses have benefited from drone
technology in their transportation activities. As a result of this
experience, when businesses analyzed their business
processes, they found that they increased their final delivery
speed, efficiency, accessibility and customer satisfaction.

Researchers and practitioners alike can learn from this
study. Considering the details of the study, it is seen that drone
waiting and charging stations are now considered as an
important problem. In addition, the most important problems
of drone transportation are the inability to plan the return load
in drone deliveries, the need to improve the speed and capacity
of drone transport, the need for a safe area in delivery, and the
development of drones with the ability to carry in adverse
climatic conditions. In the examination, it is clearly seen that
there are gaps in these areas in academic studies. In addition,
it has been determined that there is a gap in the use of these
technologies in the field of passenger transportation. All these
factors can be included in future studies as research questions,
and it is recommended that these technologies be discussed in
detail, especially in the legal, administrative and social
dimensions.
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