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Oz

Bu ¢alisma, Tiirkiye 'deki kargo dagitim sektoriinde faaliyet gosteren firmalarin goreli etkinliklerini Veri Zarflama
Analizi (VZA) yontemi kullanarak degerlendirmeyi amaglamaktadir. Veri zarflama analizi etkinlik él¢ciminde
kullanilan, popiiler, akademik ¢evrelerce de kabul goren ve ¢ok ¢esitli alanlarda kullanilan bir analiz tiiriidiir.
Calismada sektordeki onde gelen 6 adet firmast ve bir adet sektorde yer alan nispeten daha kiigiik firmalar: temsil
etmek iizere diger firmalar adinda bir degisken olusturularak toplam 7 adet degisken ele alinmistir. Calisma
kapsaminda biitiin degiskenler yiizdesel olarak doniistimii yapilmistir. Girdi degiskeni olarak ¢alisan sayisi, sube
sayist, llsikdyet sayisi verileri temsil ediyorken, ciktilari ise tasinan kargo miktart ve gelir miktart temsil
etmektedir. Olcege gore degisken getiri varsayum kullamlarak etkinlik analizi ve ¢ikti odakli ve ¢oklu yillar
kullanilarak Malmquist VZ4 modeli kullamilmistir. Sonuglar incelendiginde her dénemde iki, U¢ firmanin etkin
oldugu, diger firmammn c¢esitli sebepler ile etkin olmadigr ve firmalarin arasinda miisteri gegiglerinin oldugu
bulunmugtur. Etkin olmayan firmalarin operasyonel, personel ve teknik verimlilik konularinda problem yasadig,
bu problemleri ¢ozen firmalarin daha etkin oldugu bulunmustur. Calisma, Turkiye kargo sektorinde etkinlik ve
verimlilik artisina yonelik politika dnerileri sunarak literatire ve sektore katki saglamaktadur.

Anahtar Kelimeler: Kargo, Dagitim, Vza, Etkinlik, Toplam Faktor Verimliligi
Abstract

This study aims to assess the relative efficiency of firms in Tirkiye’s cargo distribution sector using the Data
Envelopment Analysis (DEA) method. DEA is a widely recognized approach for measuring efficiency, supported
by academic communities and applicable in various fields. In the analysis, seven variables were considered,
encompassing six leading firms in the sector and one additional firm representing relatively minor companies.
Within the scope of the study, all variables were transformed into percentages. While the number of employees,
branches, and customer complaints were considered, the output variables focused on the amount of cargo
transported and revenue generated. The efficiency analysis was conducted under the assumption of variable
returns to scale, employing the Malmquist DEA model with an output-oriented approach over multiple years.
Upon reviewing the results, it was determined that two or three firms demonstrated efficiency in each of the
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periods. In contrast, the remaining firms exhibited inefficiencies due to various issues, including customer shifts
between companies. Inefficient firms faced challenges in operational, personnel, and technical efficiencies; firms
that solve these problems are more efficient. The study contributes to the literature and the sector by providing
policy recommendations for increasing efficiency and productivity in the Turkish cargo sector.

Keywords: Cargo, Distribution, DEA, Efficiency, Total Factor Productivity
1. Introduction

In the globalizing world economy, the logistics sector is viewed as a strategic element that determines
the competitive power of countries. Especially during the COVID-19 pandemic, the rapid spread of e-
commerce and changes in consumer behavior have further increased the importance of cargo distribution
services (Guo et al., 2021). This situation necessitates companies operating in the sector to continuously
review and improve their operational efficiency (Ivanov, 2020). Tlrkiye's geographical location, serving
as a connecting point between Europe, Asia, and Africa, makes it a strategic hub for international
logistics. In addition to this advantageous location, the developing technological infrastructure and
increasing population potential offer growth opportunities for the Turkish cargo sector at both the
national and international levels (Aydin, 2022). However, to capitalize on these opportunities, it is
necessary to evaluate the current performance of companies operating in the sector using objective
criteria and identify areas for improvement.

The primary objective of logistics is to deliver the right product to the right place at the right time and
at the ideal cost (Tiirkoglu, 2022). Logistics involves the effective planning, implementation, and control
of the flow of materials, information, and finances from the point of production to the point of final
consumption, which significantly impacts a company's performance (Pinar & Diken, 2020). One of the
sub-branches of logistics is cargo transportation. Cargo transportation refers to the transportation of
goods and commodities within the same city, between cities, or between countries at a specified time
according to established standards. This activity covers both individual and corporate customers. Cargo
transportation provides a comprehensive range of services, from small-scale personal shipments to
large-scale corporate logistics. In recent years, the increasing number of people using computers,
phones, and tablets has rapidly expanded e-commerce, which has no spatial or temporal boundaries
(Karabulut, 2019). The rapid growth in the sector has increased the importance of the logistics and cargo
distribution sector. The timely and secure delivery of ordered products is a crucial factor in ensuring
customer satisfaction. Karadeniz and Isik (2014) emphasized the significance of timely delivery in
enhancing customer satisfaction in their study on logistics services in e-commerce (Karadeniz & Isik,
2014).

The efficiency of cargo companies is a critical factor in ensuring customer satisfaction and gaining a
competitive advantage. Due to the growth of e-commerce and increasingly competitive conditions,
logistics activities are becoming increasingly complex and costly (Karabulut et al., 2023). An efficient
cargo distribution system offers advantages such as efficient use of resources, timely delivery, and low
costs. Air cargo transportation, which is both expensive and faster than traditional transportation, has
undergone significant development over the last 20 years. In particular, air cargo transportation has
developed various strategies to increase its efficiency, as it is required to transport products of different
sizes to a specific area within certain rules (Inan, 2018). From a physical perspective, various models
are employed to increase efficiency, such as the use of loading pallets and containers of different sizes.
From a software perspective, the arrangement of pallets or containers is optimized according to weight
to enhance the aerodynamics of the aircraft.

2. Literature review

Cargo transportation activities in Tirkiye have started to be redefined as the transportation of individual
and e-commerce packages rather than traditional commercial cargo services. Changes in social needs
and technological advances have increased the social importance of cargo transportation services and
brought a new dimension to the sector. The widespread use of the Internet and the increase in the number
of devices connected to the Internet have laid the groundwork for the significant growth of e-commerce
in developing countries. The development shaped by the impact of e-commerce has radically
transformed people's social life (Bolis & Maggi, 2003). This transformation process, combined with the
continuous increase in e-commerce volume and the rise in customer expectations, leads cargo companies
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to develop innovative methods to increase their operational efficiency. Strategic collaborations with
international firms play a critical role in the development of these methods. While local firms have been
dominant in the Turkish cargo services sector for many years, international delivery companies carry
out their market activities in cooperation with local firms. While the number of authorized companies
in the sector is 62, 37 of these are local companies (BTK, 2024).

When the academic studies on the cargo sector are examined, it is seen that the weight is in large cargo
sizes measured in thousands of tons, and small package transportation is a little more in the background.
The fact that studies on the transportation of small cargo packages are handled in different dimensions
is due to the dynamics of the sector. Academic studies on the transportation of small cargo packages are
handled in 4 ways: firm performance and efficiency measurement, service quality and customer
satisfaction, cargo company selection with the help of multi-criteria decision-making methods, and
sustainable distribution methods.

2.1 Efficiency and Performance Evaluation Studies in the Cargo Sector

Measuring the operational efficiency of cargo firms is important for the survival of the firms, given the
competitive structure of the sector. In this context, Data Envelopment Analysis (DEA), which is
frequently used to measure efficiency and productivity, stands out.

In 2016, Ma and Ahn tested the efficiency of firms using Data Envelopment Analysis in Korea, Japan,
and a global cargo distribution efficiency study. In the study, cargoes were divided according to firms
and sizes and tested with data from three years between 2011-2014. As a result of the test, it was
observed that the efficiency values of Korean firms were higher than those of global firms. The
transportation efficiency of medium-sized packages was found to be more efficient than that of large
packages, despite the higher unit cost (Ma & Ahn, 2016). This study is an important methodological
guide on how DEA can be applied to efficiency measurement in the cargo sector.

In the performance evaluation of cargo companies, Tiiysiiz and Simsek conducted a study in 2017, which
examined the factors affecting the performance of a Turkish cargo company in Tirkiye. The study
analyzed seven main factor groups (operational, human resources, financial, customer relations, sales
and marketing, safety and security, cooperation with other units) using the fuzzy AHP method and found
that safety and security factors have the highest importance (Tiystiz & Simsek, 2017). The study
revealed that firm performance should be evaluated not only by operational efficiency but also by taking
into account multidimensional factors.

2.2. Customer Satisfaction and Service Quality Research

In the cargo industry, customer expectations and service quality play a decisive role for companies to
gain a sustainable competitive advantage. Adopting a customer-oriented approach ensures that changing
consumer demands are analyzed correctly and service standards are shaped in line with these
expectations.

In the study conducted by Ozydin et al. with 469 students from Siileyman Demirel University in 2019,
the importance of cargo services, their contribution to the economy, and the degree of meeting consumer
expectations were evaluated by conducting a survey. As a result of the study, it was determined that
reliability and on-time delivery are the most important criteria, and the most complaints are about not
being delivered on time, price differences, difficulties in product return, and staff attitudes (Ozaydin et
al., 2019).

Similarly, Berivan Kizilirmak systematically analyzed 300 complaints written by users to
Sikayetvar.com.tr, a 3-party complaint site of Yurtici Kargo, Aras Kargo, and MNG Kargo, which are
important companies in the cargo distribution sector in Turkiye, in 2023. When the complaints were
ranked in terms of the frequency of repetition, it was determined that the most complaints were related
to non-delivery to the address, not being at the address, and the attitude of the personnel (Kizilirmak,
2023). Both studies showed that delivery reliability and staff quality are critical factors in customer
satisfaction.

2.3. Cargo Carrier Selection Studies

When the studies on the cargo sector in Turkiye are examined, there are generally studies on the selection
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of cargo with a multi-criteria decision-making method and customer satisfaction (Alp et al., 2019;
Atmaca & Turgut, 2015; Deste & Savaskan, 2021; Duran, 2017; Ozgiil et al., 2022; Ulutas, 2020). These
studies in the literature carry valuable information about the criteria on which customers or businesses
make choices and contribute to understanding the competitive dynamics in the sector.

2.4. Sustainable Cargo Distribution Methods

In recent years, increasing environmental awareness and the challenges faced by urban logistics have
encouraged the search for alternative and sustainable methods of cargo delivery. Studies, especially in
Europe, have highlighted the effectiveness of electric bicycles and hybrid delivery models.

Ritzer et al. investigated the impact on traffic in Hamburg, Germany, as a result of the hybrid use of
cargo bicycles in cargo distribution. In 2023, it was observed that the combined use of bicycles and
panel vans contributed to sustainability and reduced traffic congestion (Ritzer et al., 2023). From a
similar perspective, Robichet and other researchers measured the social cost of different vehicles used
for cargo delivery in Paris, France. This 2023 study revealed that bicycles and electric bicycles are useful
up to a certain distance, but for longer distances, the use of panel vans is more efficient. For this reason,
at the end of the article, they recommended the use of a mixed system in the city of Paris (Robichet et
al., 2023).

Galkin et al. conducted a study in the Czech Republic on cargo delivery with electric bicycles for
sustainability in a medium-sized city. In this study, they aimed to reduce carbon emissions and improve
cargo operations with an innovative approach by using different types of electric bicycles. At the end of
the study, it was revealed that carbon emissions, traffic congestion, and operating costs can be
significantly reduced as a result of distributing electric bicycles and thus contribute to companies in the
name of sustainability (Galkin et al., 2025).

As seen in the literature, the use of electric bicycles has a positive impact on the environment. However,
the use of electric bicycles in cargo delivery is not common in Tirkiye; some delivery companies prefer
to use motorcycles. The main reason for this is the geographical conditions in Trkiye.

2.5. Gaps in the Literature and Contribution of the Study

As a result of the literature review, it is seen that the studies on the cargo sector in Turkiye are mainly
focused on issues such as company selection, customer satisfaction, and service quality. Although the
concepts of efficiency and effectiveness in the sector directly affect firms, they have been indirectly
addressed in the literature. Based on this gap in the literature, the current study seeks answers to the
following questions:

e What is the operational efficiency performance of firms operating in the Turkish cargo sector?

¢ In which direction do the efficiency trends of firms operating in the Turkish cargo sector move
over time?

e How can the impact of customer satisfaction levels on firm efficiency and market performance
be evaluated?

In line with these research questions, the study aims to evaluate the efficiency of cargo distribution firms
in Turkiye using the DEA method, to identify the best-performing firms in the sector, and to make
recommendations accordingly. In the study, relative efficiency scores will be calculated by analyzing
the relationship between the inputs and outputs of the firms, the improvement potential of the firms will
be revealed, and policy recommendations for the sector will be developed. In this respect, the study will
fill the gap in the literature on efficiency measurement in the Turkish cargo sector and provide important
managerial implications for the sector managers with the research questions mentioned above.

3. Method

This study aims to evaluate the current situation by systematically examining the data of cargo
distribution companies and to offer suggestions for improvement. The process begins with identifying
the current status of cargo companies, followed by researching data belonging to these companies and
preparing an appropriate data set in a suitable software environment. After completing these preparatory
stages, Data Envelopment Analysis (DEA) is performed using DEAP software, and the results are
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interpreted. In this study, Grammarly Pro was used for English grammar checking.
3.1. Detailed explanation of the data envelopment analysis method

Data Envelopment Analysis (DEA) is a method used to measure organizational efficiency using multiple
input and output variables. DEA is based on linear programming techniques and determines the relative
efficiency of firms (Thanassoulis, 2001). This method is widely used in the cargo sector for performance
evaluation and identification of areas for improvement (Gudelek et al., 2024).

DEA began with the work first presented by Farrell in 1957 and published by Charnes et al. (1978) as
the CCR model. DEA is a method that examines the relationship between multiple inputs and multiple
outputs and performs linear-based efficiency calculations (Charnes et al., 1978). The BBC model,
developed by Banker et al. (1984), measures technical efficiency by comparing units of similar scale
under the VRS (variable returns to scale) assumption (Yildinnm & Ayvaz, 2019). DEA analyses are
utilized in a wide range of fields, including health, education, banking, agriculture, livestock, aviation,
logistics, manufacturing, urban planning, and regional development. The BCC model is an extended
version of the CCR model. Like the CCR model, this model has two approaches: input-oriented and
output-oriented. In the input-oriented BCC model, inputs are minimized based on the assumption of
variable returns to scale. In the output-oriented BCC model, the main objective is to maximize output.
In our study, the output-oriented model was used. The mathematical calculation of the model is
explained below. (1) represents the objective function, while (2) and (3) represent the constraints.

> €Y)
maxeg = Z Ur Yro
r=1
The model's limits are given in equations (2) and (3).
S m (2)
Z Ur Yrj — Z Vi Xij
r=1 i=1

i Vi Xip =1 ©)

Equivalents and meanings of symbols

,..
1l
g

m= number of inputs

s= number of outputs

u,.= weight value for outputs from O to r
v; = weight value for inputs from 0 to i
X;, = amount of input from 0 to i

Yro= amount of output from O tor

x;j = amount of input from i to

yrj = amount of output fromr to j

Scale efficiency is calculated by dividing the total efficiency value obtained from the CCR model by the
technical efficiency values obtained from the BBC model (Cooper et al., 2000). If the scale efficiency
equals 1, the system is operating at optimal efficiency; if it is less than 1, improvements are needed to
increase efficiency.
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Total Activityccr
Technical Activityggc

Scale Ef ficiency =

The main reasons why the DEA method is so widely preferred are its objectivity, ability to combine
different data, efficiency, and applicability in both academic and practical settings (Ayrigay & Ozgalici,
2015).

DEA is frequently preferred in scientific research. Its free availability, ability to compare multiple years,
versatility, and capability to perform input or output-based calculations make it a preferred choice for
efficiency calculations.

3.2. Introduction of data set and variables

For consumers in Turkiye, there are generally no major differences between cargo companies. Most of
the consumers make decisions in the light of reasons such as habit or price difference. There are closely
competing brands in the cargo sector in Turkiye (llicali et al., 2016). The most important feature that
distinguishes these companies from each other is that the service provided from region to region and
from branch to branch does not meet the same standard.

3.2.1. Determination of Input and Output Variables

The input and output variables used in the study were determined on the basis of the methods used in
similar studies in the literature. The inputs of the study include the percentage of the number of personnel
working in the cargo sector according to the companies, the percentage of branch branches of the
companies, the percentage of the total amount of complaints published about the company according to
the companies. In the outputs section, the percentage distribution of the total number of cargo transported
according to the companies and the percentage share of the companies in terms of income from the
sector are included. Details are presented in Table 1.

Table 1: Data Set Variables and Sources

Items Input/Output Source

Number of Employees Input BTK

Number of Branches Input Company Websites
Number of Complaints Input www.sikayetvar.com.tr
Amount of Cargo Transported Output BTK

Amount of Revenue Output BTK

Deste and Savagkan (2021) used data on the number of branches, number of personnel, and number of
complaints in a similar study. However, this study differs from the literature.

3.2.2. Data Normalization and Methodological Differentiation

The most important methodological innovation that distinguishes it from other studies is the way the
number of complaints is treated. While the studies in the literature include the number of complaints
directly as an output variable, in this study, the inverse of the number of complaints (1/number of
complaints) is used as an input variable. The main reason for adopting this approach is the emergence
of a situation that is incompatible with the principle of minimizing inputs and maximizing outputs due
to the nature of DEA. Since it is desirable to reduce the number of complaints, inverting this variable
provides a more analytically consistent approach. In addition, there are large-scale differences between
the variables in the data set. While the number of complaints is expressed in hundreds of thousands,
other variables are in 3-4 digits. These differences between the numbers cause the analysis results to be
inaccurate. All variables were recalculated and processed in percentage units in order to proceed more
accurately. If this normalization process is not performed, the analysis results are meaningless and
uninterpretable.

3.2.3. Data Sources and Use of Complaint Data

As a data set, data from the third-party online service provider sikayetvar website and the sectoral data
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of the Turkish Information and Communication Technologies Authority (BTK) on the cargo sector were
used, as used in previous similar studies. BTK publishes sectoral data in 6-month periods. Complaints
about cargo transportation are made individually by citizens to the Presidential Communication Center
(CIMER). Although the number of these complaints is included in the BTK reports, the data of the 3rd
party communication method, the sikayetvar website, was preferred due to the low number of complaints
and the idea that it does not fully reflect the current situation.

A complaint is an evaluation process in which expectations are compared with actual performance
(Clark, 2013). Companies should carefully analyze complaints and use them to improve themselves in
this highly competitive sector. In this regard, the percentage distribution of the number of complaints
received by BTK by subject matter provides a valuable perspective to understand the main problem
areas in the sector. Details are presented in Figure 1.

DISTRIBUTION OF COMPLAINTS
AGAINST THE CARGO DISTRIBUTION
SECTOR IN TURKIYE BY SUBIJECTS

Branch/Agency / Personnel Complaints Wrong Address / Delivery to Wrong Person
Pricing Lost / Stolen
= Damaged Delivery = Data Privacy
® Late Delivery ® Incorrect / Incomplete Information
= Other
178 31,08
. y/ ,
3,51 ny}%//
1433 @7
0,46 “ 639

3,65 20,77 2,01

Figure 1: Distribution of Complaints Regarding the Turkish Cargo Distribution Sector by Subject
(Source: BTK 2024/2 Turkiye Postal Sector Market Data Report)

An analysis of the distribution of the complaints received by BTK in the 2024/2 period according to
their subject matter clearly reveals the main problem areas in the cargo sector. The
“Branch/Agency/Personnel Complaints” section, which constitutes 31.08% of the complaints,
represents the biggest problem area in the sector. This situation shows that cargo companies have serious
deficiencies in human resources management and customer service.

The second largest complaint section, “Lost / Stolen”, with 20.77%, indicates inadequacies in cargo
security and tracking systems. This rate constitutes a critical problem that undermines customer
confidence. Damaged delivery and pricing complaints also reflect the lack of quality in operational
processes.

In a study conducted in Erzurum province in 2011, Deniz and Gédekmerdan examined the attitude of
customers towards the services provided by cargo companies. While the most common complaint of
customers was found to be the problems experienced in cargo delivery, the least common complaint was
found to be the delivery of the cargo to someone else (Deniz & Godekmerdan, 2012). The findings of
this study support the data in the BTK report above.

In online shopping, the seller informs the buyer of an estimated arrival time. In the event that this time
is exceeded, buyers apply to the complaint platform due to the fact that they are unsuccessful when they
try to reach the headquarters or branch to report their grievances. This situation not only victimizes the
buyer but also negatively affects the image of the company. Consumers may prefer not to shop even
from sellers that have an agreement with the cargo company with which they have a problem
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(Kizilirmak, 2023). The distribution of complaints in the report helps to make sense of the negative
impact of the number of complaints used as an input variable in the DEA analysis on firm efficiency.

3.2.4. DEA Model Setup and Determination of Firm Sample

In the creation of the DEA working model, the maximum amount of data, three inputs and two outputs,
was prepared by combining the data of the last three years published by BTK and the data obtained from
other sources by the authors. According to the generally accepted methodological conditions of DEA
analysis, the number of decision-making units (DMUSs) to be used should comply with the assumption
of (number of inputs + number of outputs) X 2 or (number of inputs X number of outputs) + 1. Since
three inputs and two outputs were used in this study, the minimum number of firms was determined and
provided as 7.

The data set was organized in the Excel program in a suitable format to be processed in version 2.1 of
the DEAP software. The main reason for choosing DEAP software in this study is that it is user-friendly
and allows for quick analysis of transactions (Kim & Yoo, 2019). It is also possible to perform this
process through add-ins to applications such as Excel and RStudio.

In the sector reports published by BTK, the data of large companies and total figures are included in
detail. However, due to the fact that the details of small market share companies are not shared
separately, the distribution networks of small companies in the sector are limited, and the customers are
limited or consist of certain individuals or institutions, small companies are combined and included in
the analysis under the name of other companies in order to include them in the process. This approach
can be considered a limitation of the study, but it was deemed appropriate by the authors to ensure a
sufficient number of decision-making units for the analysis and to ensure the validity of the analysis.

4. Findings

As a result of processing the data in the study using the program, efficiency data for the companies were
obtained. These values range from 0 to 1. A result of 1 indicates that the company is efficient, while a
result less than 1 indicates that the company is not efficient.

EFFICIENCY VALUES OF FIRMS BY YEARS

W 2022 20;3 2024
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0,417

I 0,941
.
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8
o
Other(ups,hep

Trendyol Exp. Aras Cargo | Yurtici Cargo  MNG Cargo = Sirat Cargo PTT Cargo sijet,kolay

gelsin)

| 2022 1,000 1,000 0,831 0,991 0,941 0,365 1,000
2023 1,000 1,000 0,866 0,852 0,720 0,398 1,000
2024 1,000 0,908 0,945 0,567 0,538 0,417 1,000

Figure 2: Companies' Efficiency Values by Year

Figure 2 shows significant changes in the efficiency levels of companies during the analysis period. This
situation may be due to high competition or structural issues within the sector related to sustainability.

According to the study's results, Trendyol Express, Aras Kargo, and the group representing other
companies were efficient in 2022. In 2023, Trendyol Express, Aras Cargo, and the group representing
other cargo companies were efficient. In 2024, Trendyol Express and the group representing other cargo
companies were efficient. Trendyol Express, Aras Cargo, and the group representing other cargo
companies are the most efficient companies.

Although PTT Cargo has a good revenue/package ratio compared to its competitors, the high number of
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employees and branches reduces its efficiency ratio. Trendyol Express, on the other hand, is efficient
despite its low revenue-to-package ratio, thanks to its small number of employees and branches.

The results of the DEA reference group analysis identify specific areas for improvement among
companies in the sector. PTT Cargo has excess branches and personnel based on the operations
performed. To become more efficient, PTT Cargo should adopt the efficiency model of Trendyol
Express and the agility of the group, which represents other companies. For MNG Cargo, reducing the
number of complaints is the top priority. Customer service should be restructured for more efficiency.
Radical operational transformations are necessary for domestic cargo.

Number of Reference Counts

20 18 18
15 3
10
6 6 6 6 6 6
3
5 2
2022 2023 2024 Total
B Trendyol Exp. Aras Cargo Yurtici Cargo
MNG Cargo M Surat Cargo W PTT Cargo

B Other(ups,hepsijet, kolay gelsin)

Figure 3: Number of References

The reference graph in Figure 3 is a representative example showing which efficient companies and
inefficient companies should be taken as examples. According to the results obtained from this study,
Trendyol Express and other companies representing other cargo companies that were active during the
three periods were referenced 18 times each and served as examples for the sector.

Aras Cargo was active for two periods and was referenced a total of 13 times. On the other hand, the
fact that other companies were not referenced at all or only very rarely indicates that they need to make
fundamental changes in line with their current input and output combinations and that there are important
practices they can learn from efficiency companies in the sector. The frequency of references can also
be used to objectively assess companies' operational excellence levels.

The Malmquist Index is a key indicator used to measure productivity. According to this technigue, when
the results exceed 1, companies have demonstrated improvement compared to the previous year. When
the results are less than 1, there is a decline. Table 2 presents the Malmquist Index and productivity
results for companies from 2022 to 2024.

Table 2: Malmquist Index results for cargo companies

firm effch techch pech sech tfpch

Trendyol Exp. 1,000 0,947 1,000 1,000 0,947

Aras Cargo 0,953 0,855 1,000 0,953 0,815

Yurtici Cargo 0,956 1,048 0,897 1,066 1,002

MNG Cargo 1,044 1,017 1,381 0,756 1,062

Surat Cargo 0,899 0,842 1,189 1,069 1,039

PTT Cargo 1,090 0,953 1,069 1,000 1,040

Others (UZil,gienF;suet,kolay 1,000 0,961 1,000 1,000 0,961
Mean 0,990 0,943 1,060 0,934 0,934
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During the analysis period, companies generally observed an increase in productivity. Although MNG
Cargo performed well throughout the analysis period, its effectiveness was hindered by the negative
impact of other factors. The high number of complaints against the company, the fact that the number
of branches did not increase in line with the sector's growth, and the decrease in the number of employees
compared to the total number of employees in the sector caused the company to fall behind other
institutions.

Total factor productivity in 2022-2024

1,5
0.947 1,002 1,062 1,039 1,040

0,934
1 0,815

0,5

Total factor productivity in 2022-2024

H Trendyol Exp. Aras Cargo Yurtici Cargo
MNG Cargo W Surat Cargo W PTT Cargo

B Other(ups,hepsijet,kolay gelsin)

Figure 4: Malmquist Total Factor Productivity

The cargo distribution sector in Tlrkiye is experiencing rapid growth. However, excessive losses in
efficiency are reducing the sector's profitability. While logistics costs account for 14% of GDP
worldwide, this figure is around 22% in Turkiye. This situation suggests that there is a significant
efficiency issue in the sector. Newly established companies are struggling to achieve efficiency, while
established companies are experiencing a decline in efficiency due to the entry of new competitors into
the market. The rapid growth of e-commerce in Turkiye has led to an increase in revenue for cargo
companies. Some companies in the sector, unable to meet the demand of e-commerce, have established
their cargo distribution networks. In today's highly competitive business world, customer satisfaction
has become a crucial factor for companies to thrive and expand. A study conducted by Asir Ozbek in
2024 revealed that criteria such as timely delivery, problem resolution, and accessibility are important
for customer satisfaction. At the end of the study, a ranking was made based on customer preferences
using the MOORA method, resulting in the following preference order: Trendyol Express > Yurtici
Cargo > MNG Cargo > Aras Cargo > Siirat Cargo > Others > PTT Cargo (Ozbek, 2025). Assuming that
results vary by region and preferences are made on a personal basis, the study can be considered
consistent with the literature.

5. Discussion and Conclusion

When examining the efficiency table resulting from the study, it is evident that the companies’ activities
underwent significant changes and that competition was intense. Trendyol Express and the group
representing other cargo companies were effective for three periods, thanks to their growing market
share and revenue share. The situation is different for other companies. Customer satisfaction and
preference influence companies periodically. Companies are either effective or ineffective depending
on customer preferences. This situation indicates a customer transfer between companies. In this regard,
the fact that the number of annual customer complaints remained at similar levels throughout the periods
indicates that companies need to pay more attention to this issue.

The strengths of this study lie in the fact that it is the first efficiency analysis conducted using multi-
year data on cargo distribution companies in Turkiye, thereby filling a gap in the literature. Researchers
conducting similar studies have generally focused on efficiency analysis for a single year and then
proceeded to ranking or selection using multi-criteria decision-making methods. In this study, however,
it is possible to observe the difference in efficiency between companies over time. Companies will be
able to track whether the strategies they have followed over the years have been effective or not. At the

421



Topguoglu, V. — Avel, T., 412-427

same time, by the end of this study, readers will be able to assess the efficiency of companies, as well
as the progress and challenges faced by the sector. The study's weaknesses include that the efficiency
results are relatively limited due to the limited data processed. Furthermore, the number of complaints
is crucial for analyzing customer satisfaction in the industry. Although we cannot assume that everyone
who is dissatisfied with the service or product they received has filed a complaint, the high number of
complaints in the table indicates that the industry is not at the desired level.

In this study, the efficiency performance of companies operating in the Turkish cargo distribution sector
was analyzed using the Malmgquist Total Factor Productivity Index. The results of the output-oriented
Data Envelopment Analysis conducted using DEAP 2.1 software have revealed the efficiency dynamics
in the sector. The Malmquist index results presented in Table 3 reveal the efficiency performance of
cargo companies in the 2022-2024 period. The Malmquist efficiency index analysis measures the
performance of shipping companies based on five key components. The eefch value indicates how well
companies utilize their own sources, the techch value indicates technological developments and
innovations within the sector, the pech value indicates management competence of companies, the sech
value indicates whether companies are operating at an optimal size, the tfpch shows the combined effect
off all factors, revealing companies’ overall productivity performance. The value greater than 1 indicates
progress, while the value less than 1 indicates regression. The sector average decreased by 9.9% in total
factor productivity to 0.901. The main reasons for this decline are technological decline and a decrease
in scale efficiency. The constant increase in population, the expansion of residential areas in cities, the
rise in the number of online shoppers, and customers’ desire for access to products are forcing companies
to technologically renew themselves. To increase the sector’s sustainable growth and competitiveness,
it must first make comprehensive investments in technological renewal and digital transformation. The
integration of automation, artificial intelligence, big data analytics, and 10T technologies will be critical
steps in reversing technological decline. In addition, redesigning the network structure for scale
optimization, improving capacity planning, and enabling operational processes are necessary.
Malmquist’s results guide us in this regard. The successful performance of PTT Kargo and MNG Kargo
sets an example for other companies in the sector. Analyzing and sharing the best practices of these
companies across the sector can contribute to raising the overall level of efficiency. The positive
development in pure technical efficiency demonstrates that companies have the capacity for operational
improvement and is considered a promising indicator. In the coming periods, enhancing the
technological infrastructure of the sector, making more effective use of economies of scale, and
developing sustainable growth strategies will be critical for maintaining and increasing competition.

When examined in terms of efficiency, three companies achieved full efficiency in 2022, three
companies in 2023, and two companies in 2024. Trendyol Express, PTT Cargo, and the group
representing other cargo companies were efficient in 2022, 2023, and 2024. Multiple factors drive the
low efficiency observed in the cargo distribution sector. At the operational level, route optimization is
one of the most critical issues in the sector. Outdated tracking systems and the fact that cargo companies,
other than PTT Cargo, are private sector entities with high employee turnover rates, inadequate training
programs, and low motivation are among the challenges hindering the efficiency of these companies.

Logistic management is of vital importance for businesses seeking to achieve their strategic objectives
in terms of competitiveness, time management, and service quality, particularly in today’s economic
environment, where trade is globalizing, and industrial cycles are becoming more rapid. Advances in
technological infrastructure, the increasing complexity of trade flows, intensifying global competition,
and economic trends focused on sustainable development directly influence and shape developments in
this field. In this regard, the design and planning of logistics networks have become increasingly
important for both business managers and academic researchers. Digital route optimization and vehicle
planning systems reduce fuel and labor costs by making more deliveries with fewer miles, ensuring
operational efficiency and environmental sustainability. Blockchain technology increases trust in high-
value cargo by keeping track of all stages of the supply chain with unchangeable records and protecting
personal information.

Limitations of the study include the relative nature of the results due to limited data and the collection
of complaint data from the single platform (sikayetvar.com). Although it is assumed that not all
customers report their complaints, the current number of complaints indicates that the sector needs
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improvement in service quality. The absence of a centralized system for complaint management in
Turkiye, uncertainties between consumer rights and company comments, and a lack of adequate follow-
up on complaints enforcement complicate the data collection process. Although the sikayetvar.com
platform was preferred due to its online accessibility, user-friendliness, and widespread use, the fact that
other platforms are excluded constitutes a limitation. For future research, this method can be revisited
or modified to include additional variables such as environmental factors (CO2 emissions, cargo bikes,
number of electric vehicles, reduction in paper usage due to digitalization), on-time delivery rates,
customer satisfaction levels, and shipping costs.

The Turkish cargo distribution sector is undergoing a significant transformation in tandem with the
growth of e-commerce. Companies that make progress in technological investments, operational
optimization, and human resources development are expected to achieve sustainable success.
Maintaining the sector's long-term competitive strength is not only dependent on the efforts of
companies but also on sectoral cooperation, public policy support, and the development of a
technological ecosystem. Turkiye has significant potential in this area due to its geographical location.
Evaluating this potential by both the sector and the public is essential for the growth and sustainability
of the country and companies.

References

Alp, M., Kéleoglu, N., & Cinar, B. (2019). Kargo Firmalarinin itibarinin Miisteri Memnuniyetine Etkisi.
Dumlupinar Universitesi Sosyal Bilimler Dergisi, 60, 1-13.

Atmaca, H. E., & Turgut, D. (2015). Kargo Sirketi Se¢imine Yo6nelik Kriterlerin Belirlenmesinde
Tiirkiye Genelinde Bir Saha Arastirmasi. Cukurova Universitesi Iktisadi ve Idari Bilimler
Fakultesi Dergisi, 19 (2), 65-79.

Aydin, A. (2022). Lojistik Sektoriiniin Tiirkiye Ekonomisindeki Yerinin Girdi Cikt1 Modeli ile Analizi.
Istanbul ~ Gelisim  Universitesi ~ Sosyal  Bilimler — Dergisi, 9 (2), 467-491.
https://doi.org/10.17336/igusbd.820167

Ayricay, Y., & Ozgalici, M. (2015). 1997-2012 Yillar1 Arasinda Tiirkiye’de Veri Zarflama Analizi Ile
Ilglh Yaylnlanan Akademik Calismalar. Kahramanmaras Siitcii Imam Universitesi Iktisadi ve
Idari Bilimler Fakiiltesi Dergisi, 4(1), 246-279.

Banker, R., Charnes, A., & Cooper, W. (1984) Some Models for Estimating Technical and Scale
Inefficiencies in Data Envelopment Analysis. Management Science, 30, 1078-1092.
http://dx.doi.org/10.1287/mnsc.30.9.1078

Bolis, S., & Maggi, R. (2003). Logistics Strategy and Transport Service Choices: An Adaptive Stated
Preference Experiment. Growth and Change, 34(4), 490-504. https://doi.org/10.1046/j.0017-
4815.2003.00232.x

BTK. (2024). Tiirkiye Posta Sektérii Pazar Verileri Raporu (No. 2). Bilgi Teknolojileri Ve lletigim
Kurumu. Aviable at: https://www.btk.gov.tr/uploads/pages/posta-sektoru-pazar-verileri-
raporu/2024-2-phs-raporu-final-versiyon-karekod.pdf (Access date: 06.13.2025)

Charnes, A., Cooper, W. W., & Rhodes, E. (1978). Measuring the efficiency of decision-making units.
European Journal of Operational Research, 2(6), 429-444. https://doi.org/10.1016/0377-
2217(78)90138-8

Clark, J. (2013). Conceptualising Social Media as Complaint Channel. Journal of Promotional

Communications, 1(1), Acrticle 1. Aviable at:
https://www.promotionalcommunications.org/index.php/pc/article/view/20  (Access  date:
06.13.2025)

Cooper, W. W., Seiford, L. M., & Zhu, J. (2000). A unified additive model approach for evaluating
inefficiency and congestion with associated measures in DEA. Socio-Economic Planning
Sciences, 34(1), 1-25. https://doi.org/10.1016/S0038-0121(99)00010-5

Deniz, A., & Gédekmerdan, L. (2012). Misterilerin Kargo Firmalarinin Sundugu Hizmetlere Yonelik
Tutum ve Diisiinceleri Uzerine Bir Arastirma. Atatiirk Universitesi Sosyal Bilimler Enstitiisii

423



Topguoglu, V. — Avel, T., 412-427

Dergisi, 15(2), 379-396.

Deste, M., & Savaskan, A. G. (2021). E-Ticaret Isletmelerinin Kargo Firmas1 Se¢imi Uzerine Vikor
Yontemiyle Bir Uygulama. 5(1), 4-21. https://doi.org/10.47525/ulasbid.818878

Duran, G. (2017). Kargo Hizmetlerinin Tiiketici Davranislarina Etkisi Uzerine Bir Uygulama. Strategic
Public Management Journal, 2 (1), 1-16. https://doi.org/10.25069/spmj.311273

Farrell, M.J. (1957). The measurement of productive efficiency. Journal of the Royal Statistical Society
Series A: Statistics in Society, 120(3), 253-281.

Galkin, A., Svadlenka, L., Vrba, R., & Oliveira, L. K. de. (2025). Evaluation of the cargo bike program
for parcel deliveries in a medium-sized city. Transportation Research Part D: Transport and
Environment, 140, 104609. https://doi.org/10.1016/j.trd.2025.104609

Guo, H., Liu, Y., Shi, X., & Chen, K. Z. (2021). The role of e-commerce in the urban food system under
COVID-19: Lessons from China. China Agricultural Economic Review, 13(2), 436-455.
https://doi.org/10.1108/CAER-06-2020-0146

Giidelek, M., Dursunkaya, E., Kaya, E., Palamutoglu, M., Aksahin, T., & Nebati, E. E. (2024). Veri
Zarflama Analizi Ile Lojistik Etkinlik Ol¢iimii. Toplum Ekonomi ve Y&netim Dergisi, 5(3), 548-
567. https://doi.org/10.58702/teyd.1510631

Iicali, 1. B., Yénet, O., SahiN, S., & Suher, K. H. (2016). Algilanan Marka Benzerliginin; Marka
Sadakati, Marka Tatmini Ve Servis Kalitesi Ile Olan Iliskisi: Kargo Kategorisine Yonelik Bir
Aragtirma. Oneri Dergisi, 12(46), 295. https://doi.org/10.14783/0d.v12i46.1000010016

Ivanov, D. (2020). Predicting the impacts of epidemic outbreaks on global supply chains: A simulation-
based analysis on the coronavirus outbreak (COVID-19/SARS-CoV-2) case. Transportation
Research  Part E:  Logistics and  Transportation  Review, 136, 101922.
https://doi.org/10.1016/j.tre.2020.101922

Inan, T. T. (2018). Hava Kargo Tasimaciliginda Uygulanan Stratejilerin Incelenmesi. R&S - Research
Studies Anatolia Journal, 1(3), 523-537. https://doi.org/10.33723/rs.472640

Karabulut, C. (2019). Tiirkiye de 2000 Yili Sonrasi E-Ticaretin Gelisimi. Journal of Business
Management and Economic Research, 3(5), 192-207. https://doi.org/10.29226/TR1001.2019.152

Karabulut, O. A., Seyret, M. K., & Avci, M. G. (2023). Kargo Otomat1 Yer Secimi Problemi i¢in Bir
Matematiksel Model. Endiistri Miihendisligi, 34(1), 26-41.
https://doi.org/10.46465/endustrimuhendisligi.1130216

Karadeniz, D. M., & Isik, M. (2014). Lojistik Hizmet Kalitesi Ile Miisteri Memnuniyeti Iliskisi: E-
Ticaret Uzerine Bir Arastirma. Istanbul Sosyal Bilimler Dergisi, 7, 1-24.

Kizilirmak, B. (2023). Kargo Hizmetlerinin Miisteri Memnuniyeti A¢isindan Ucgiincii Parti Platformda
Incelenmesi. Selguk Universitesi Sosyal Bilimler Meslek Yiiksekokulu Dergisi, 26(1), 35-47.
https://doi.org/10.29249/selcuksbmyd.1139761

Kim, J., & Yoo, S. (2019). Software review: DEAP (Distributed Evolutionary Algorithm in Python)
library.  Genetic  Programming and  Evolvable = Machines, 20(1), 139-142.
https://doi.org/10.1007/s10710-018-9341-4

Ma, J.-H., & Ahn, Y.-H. (2016). Comparative Analysis on Efficiency and Productivity for Korea, Japan
and Global Parcel Delivery Companies. Journal of Distribution Science, 14(3), 73-83.
https://doi.org/10.15722/jds.14.3.201603.73

Ozaydin, A. H., Celikkaya, S., & Duran, G. (2019). Kargo Hizmetlerinin Tiiketici Davranislarina Etkisi
Uzerine Bir Calisma: Siileyman Demirel Universitesi Ornegi. Enderun, 3(2), 98-108.

Ozbek, A. (2025). Lopcow Tabanli Moora Yéntemiyle Kargo Sirketi Se¢imi. Kirikkale Universitesi
Sosyal Bilimler Dergisi, 15(1), 139-159.

Ozgﬁl, E. N., Aktepe, A., & Ersoz, S. (2022). Kargo Sektoriinde Miisteri Memnuniyeti Endeksinin

424



Topguoglu, V. — Avel, T., 412-427

Yapisal Esitlik Modellemesi ile Hesaplanmasi. Uluslararast Muhendislik Arastirma ve Gelistirme
Dergisi, 32-42. https://doi.org/10.29137/umagd.1197660

Pinar, A., & Diken, A. (2020). Lojistik Performans Endeksi Kapsaminda Lojistik Uslerin Tiirkiye
Ekonomisine Etkisi Uzerine Bir inceleme. Istanbul Ticaret Universitesi Sosyal Bilimler Dergisi,
19(39), 1384-1406. https://doi.org/10.46928/iticusbe.758630

Ritzer, P., Geischberger, J., Adeniran, I. O., & Thaller, C. (2023). Traffic Impact on Last-Mile Parcel
Delivery with Cargo Bikes. Transportation Research Procedia, 72, 3656-3663.
https://doi.org/10.1016/j.trpro0.2023.11.555

Robichet, A., Nierat, P., & Combes, F. (2023). Comparison of the social cost of cargo bikes, electric
and thermal commercial trucks for urban deliveries. Transportation Research Procedia, 72, 3174-
3181. https://doi.org/10.1016/j.trpro.2023.11.878

Sikayetvar Web Site (2025). Aviable at: https://www.sikayetvar.com.tr (Access date: 06.13.2025)

Thanassoulis, E. (2001). Introduction to the Theory and Application of Data Envelopment Analysis.
New York: Springer US. https://doi.org/10.1007/978-1-4615-1407-7

Tiirkoglu, K. (2022). Lojistik Ve Ters Lojistik Maliyetleri. International Journal of Social Humanities
Sciences Research (JSHSR), 9 (82), 866-873. https://doi.org/10.26450/jshsr.3086

Tiiysiiz, F., & Simsek, B. (2017). A hesitant fuzzy linguistic term sets-based AHP approach for
analyzing the performance evaluation factors: An application to cargo sector. Complex &
Intelligent Systems, 3(3), 167-175. https://doi.org/10.1007/s40747-017-0044-x

Ulutas, A. (2020). SWARA Tabanli CODAS Yontemi ile Kargo Sirketi Seg¢imi. MANAS Sosyal
Arastirmalar Dergisi, 9(3), 1640-1647. https://doi.org/10.33206/mjss.559351

Yildirrm, M., & Ayvaz, B. (2019). Ulkelerin Lojistik Performanslarmin Veri Zarflama Analizi Ile
Olgiimii. Istanbul Ticaret Universitesi Fen Bilimleri Dergisi, 18(35), 57-73.

Zhu, L. (2020). Optimization and Simulation for E-Commerce Supply Chain in the Internet of Things
Environment. Complexity, 2020(1), 8821128. https://doi.org/10.1155/2020/8821128

425



Topguoglu, V. — Avel, T., 412-427

Arastirma Makalesi

Tiirkiye’de Kargo Dagitim Etkinliginin Veri Zarflama Analizi (VZA) ile
Degerlendirilmesi

Assessment of Cargo Distribution Efficiency in Tirkiye with Data Envelopment

Analysis (DEA)
Vurgun TOPCUOGLU Tunahan AVCI
Aras. Gor., Istanbul Nisantas1 Universitesi Dog. Dr., Erciyes Universitesi
Iktisadi, idari ve Sosyal Bilimler Fakiiltesi Havacilik ve Uzay Bilimleri Fakdltesi
vurgun.topcuoglu@nisantasi.edu.tr tnavci@erciyes.edu.tr
https://orcid.org/0009-0005-3727-1431 https://orcid.org/0000-0003-0434-5834

Genisletilmis Ozet

Kiiresellesen diinya ekonomisinde lojistik sektorii, iilkelerin rekabet giiclinii belirleyen stratejik
unsurlardan biri olarak goriilmektedir. Ozellikle COVID-19 pandemisi siirecinde, e-ticaretin hizla
yayginlagsmasi ve tiiketici davramislarindaki degisim, kargo dagitim hizmetlerinin 6énemini daha da
artmaktadir. Bu durum sektdrde faaliyet gdsteren firmalarin operasyonel etkinliklerini siirekli olarak
g0zden gegirmeleri ve iyilestirmelerini gerekli kilmaktadir. Tirkiye’nin cografi konumu itibariyle
Avrupa, Asya ve Afrika kitalarimi birbirine baglayan baglanti noktasi islevi, tilkeyi uluslararasi lojistik
acisindan stratejik bir merkez haline getirmektedir. Bu avantajli konumunun yani sira, gelisen teknolojik
altyap1 ve artan niifus potansiyeli, Tiirk kargo sektdriiniin hem ulusal hem de uluslararasi diizeyde
biiylime firsatlari sunmaktadir. Ancak bu firsatlarin degerlendirilebilmesi igin sektorde faaliyet gosteren
firmalarin mevcut performanslariin objektif kriterlerle degerlendirilmesi ve iyilestirme alanlarinin
belirlenmesi gerekmektedir.

Kargo firmalarinin etkinligi hem miisteri memnuniyetini saglamak hem de rekabet avantaji elde etmek
icin kritik bir faktordlr. E-ticaretteki blyume, artan rekabet kosullart nedeniyle lojistik faaliyetleri
gittikce karmagiklasmakta ve maliyetleri artmaktadir. Tiirkiye’de kargo tasimaciligi faaliyetleri,
geleneksel ticari kargo hizmetinden ziyade bireysel ve e-ticaret paketlerinin taginmasi seklinde yeniden
tanimlanmaktadir. Toplumsal ihtiyaclardaki degisimler, teknolojik ilerlemeler, kargo tasima hizmetinin
toplumsal 6nemini arttirmakta ve sektore yeni bir boyut kazandirmaktadir. Internetin yayginlasmas1 ve
internete baglanan cihaz sayisindaki artis, gelismekte olan iilkelerde e-ticaret ciddi oranlarda
biliylimesine altyapr hazirlamaktadir. E-ticaretin etkisiyle sekillenen gelisim, insanlarin toplumsal
yasamini kokli bir sekilde doniistiirmektedir. Doniisiim siireci, e-ticaret hacmindeki siirekli artig ve
miisteri beklentilerindeki yiikselme ile birleserek, kargo firmalarini operasyonel etkinliklerini arttiracak
yenilik¢i yontemler gelistirmeye yoneltmektedir. Bu yontemlerin gelistirilmesi siirecinde uluslararasi
firmalarla kurulan stratejik is birlikleri kritik bir rol oynamaktadir. Tiirkiye kargo hizmetleri sektoriinde
uzun yillardir yerel firmalar dominant konumda bulunurken, uluslararast dagitim yapan firmalar yerel
firmalar ile is birligi yaparak pazar faaliyetlerini ger¢eklestirmektedir. Sektérde yer alan yetki almig
firma sayis1 62 iken bunun 37 si yerel firmalardan olugmaktadir.

Bu ¢aligma, Tiirkiye’deki kargo dagitim sektoriinde faaliyet gosteren firmalarin goreli etkinliklerini Veri
Zarflama Analizi (VZA) yontemi kullanarak degerlendirmeyi amaclamaktadir. Veri zarflama analizi
etkinlik o6lglimiinde kullanilan, popiiler, akademik gevrelerce de kabul gdren ve gok cesitli alanlarda
kullanilan bir analiz tliriidiir. VZA konu ile ilgili uluslararasi kargo sektoriinde, saglik, imalat
sektoriinde, hava tasimaciligi ve lojistik gibi birgok akademik caligmada kullanmis, bilimsel agidan

426


mailto:vurgun.topcuoglu@nisantasi.edu.tr
https://orcid.org/0009-0005-3727-1431
mailto:tnavci@erciyes.edu.tr
https://orcid.org/0000-0003-0434-5834

Topguoglu, V. — Avel, T., 412-427

kabul gormektedir. Literatiir incelendiginde kargo dagitim etkinligi ile ilgili dogrudan bir ¢aligma
olmamakla beraber benzer amaglarla ve farkli girdi-cikti degiskenleri kullanilarak gergeklestirilmis
caligmalar bulunmaktadir. Calismada sektordeki 6nde gelen 6 adet kargo firmasi ve sektorde yer alan
nispeten daha kiiglik firmalar1 temsil etmek {lizere diger firmalar adinda bir degisken olusturularak
toplam 7 adet degisken ele alinmaktadir. Calisma kapsaminda Ki degiskenler arasinda farkliliklarin
biylk olmasi, sonuglart etkilemese dahi yanlis anlagilmalara sebebiyet verebilmektedir. Buradan
hareket ile biitiin degiskenlerin yiizdesel olarak dontisiim islemi yapilmis ve analize tabii tutulmustur.
Girdi degiskeni olarak ¢alisan sayisi, sube sayisi, 1/sikdyet sayisi verileri temsil ediyorken, ¢iktilari ise
tagman kargo miktar1 ve gelir miktar1 temsil etmektedir. Sikayet sayisinin normalde sonu¢ kisminda
kullanilirken bu ¢alisma sektorlerin kar ve pay1 odakli olarak yapilmasi sebebi ile ters orantili olarak
giris kisminda yer almaktadir. Olgege gore degisken getiri varsayimindan hareket ile etkinlik analizi,
cikt1 odakli ve ¢oklu yillar kullanilarak Malmquist VZA modeli ¢aligmada kullanilmaktadir.

DEAP 2.1 yazilimi ile gerceklestirilen ¢iktt yonelimli VZA sonuglari, sektdrdeki verimlilik
dinamiklerini ortaya koymaktadir. Sektor ortalamast 0,901 ile toplam faktor verimliliginde %9,9’luk
diistis yasanmaktadir. Bu diisiisiin temel nedeni teknolojik gerileme ve 6l¢ek etkinligindeki azalmadan
kaynaklanmaktadir. Firma bazinda incelendiginde PTT Kargo ve MNG Kargo en yiiksek performansi
gostermektedir. MNG Kargonun etkinlik performansina ragmen teknolojik gerilemedeki etki firmanin
etkinligini etkilemektedir. Malmquist bilesenlerinde saf etkinlik degisimi pozitif gelisim gosterirken,
Olgek etkinligi ve teknolojik degisim olumsuz seyretmektedir. Bu sonuglar, sektériin teknolojik
yenilenme ve 6l¢ek optimizasyonu konularinda iyilestirmelere ihtiya¢ duydugunu gostermektedir.

Arastirma bulgular etkinlik agisindan incelendiginde 2022 yilinda 3 firma, 2023 yilinda 3 firma ve 2024
yilinda 2 firma tam etkinlik seviyesine ulagmistir. Trendyol Express, PTT Kargo ve diger kargo
sirketlerini temsil eden grup 2022, 2023, 2024 yillarinda etkin olmustur. Kargo dagitim sektoriinde
gozlenen etkinlik diisiikliigiiniin arkasinda ¢ok boyutlu faktorler bulunmaktadir. Operasyonel diizeyde
rota optimizasyonu sektoriin en kritik sorunlarindandir. Eski tip takip sistemleri ve PTT Kargo diginda
kalan kargo firmalarinin 6zel sektdr kurulusu olup yiiksek personel devir hizlarina sahip olmalari,
yetersiz egitim programlari, diisiik motivasyon firmalarin etkin olmasi 6niindeki zorluklardandir.

Gelecekteki arastirmalar igin ¢evre faktdrleri (CO2 emisyonu, kargo bisikletleri, elektrikli ara¢ sayisi,
dijitallesme ile kullanilan kagit sayisindaki azalma gibi), teslimatin zamaninda yapilma oranlari, miigteri
memnuniyet dereceleri ve kargo iicreti gibi degiskenlerinden calismaya eklenerek gelistirilmesi
Onerilmektedir. Tiirkiye kargo dagitim sektorii, e-ticaretin biiyiimesi ile birlikte kritik bir doniisiim
icerisindedir. Teknolojik yatirimlar, operasyonel optimizasyon ve insan kaynaklari gelisimi konusunda
ilerleme kaydeden firmalar siirdiiriilebilir basar1 elde etmesi beklenmektedir. Sektdriin uzun vadeli
rekabet giicliniin korunmasi, sadece firmalarin cabalariyla degil, sektorel is birligi, kamu politikasi
destegi ve teknolojik ekosistemin gelistirilmesi ile miimkiindiir. Tiirkiye cografi konumu sebebiyle bu
alanda ciddi potansiyel tasgimaktadir. Bu potansiyelin sektor taraflari ve kamu tarafindan
degerlendirilmesi, iilke ve firmalarin biiyiimesi ve siirdiiriilebilirlik a¢isindan bir gerekliliktir.
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