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Anahtar Kelimeler . Lojistik, Tedarik Zinciri, Covid-19, Pandemi Etkisi
OZET

COVIiD-19 PANDEMISININ ISLETMELERIN LOJiSTIK FAALIYETLERI UZERINDEKI
ETKIiSININ ARASTIRILMASI

Lojistik sektorii her tilkenin sosyal ve ekonomik kalkinmasinda en dénemli yere sahiptir. Firmalarin
tiretimden miisteriye teslimine kadar tiim ticari faaliyetlerinin etkin bir sekilde izlenmesini gerektirir.
Aralik 2019'da baglayan ve etkisini tim diinyada hissettiren Covid-19 pandemisi, lojistik ve tedarik
zincirini de ciddi sekilde etkilemistir. Pandemi ile sektorde tasinmasi gereken mallarin aktarilmasi ve
depolanmasi problemleri ortaya ¢ikmistir. Bu tez calismasinin amaci, Covid-19 pandemi siirecinin,
Tiirkiye'de lojistik hizmet veren firmalar1 veya lojistik birimleri bulunan tretim firmalar1 tizerindeki
etkilerini arastirmaktir. Bu kapsamda firmalardan 2020-2021 yillarim1  kapsayan Covid-19
pandemisindeki etkilerine iliskin veriler anket yoluyla elde edilmistir. Oncelikle pilot caligmada
firmalardan elde edilen verilere Agiklayic1 Faktor Analizi (EFA) uygulanmis ve 6lgegin glivenirlilik ve
gegerliligi arastirilmistir. Olusturulan giivenilir ve gegerli anket sorular1 Google platformu {izerinden
Tiirkiye'deki firmalara gonderilmistir. Firmalardan elde edilen veriler yardimiyla pandemi siirecinde
arastirmanin hipotezleri test edilmis ve sektoriin tanimlayici istatistikleri ortaya konulmustur. Ayrica
pandeminin lojistik hizmetine olan etkisi ¢oklu dogrusal regresyon analizi ile ortaya ¢ikarilmig ve
korelasyon analizi ile degiskenler arasindaki iliskiler arastirilmistir. Arastirma sonucuna gore; ¢ok
uluslu sirketlerin pandemiden bolgesel sirketlere gore maliyet ve tedarik zinciri agisindan daha fazla
etkilendigi; firmalarin teknolojisine ve dijitallesmesine gore ¢ok uluslu sirketlerin bdlgesel ve yerel
sirketlere gore daha fazla etkilendigi ve ¢alisan sayisi az olan sirketlerin, ¢alisan sayisi yiiksek sirketlere

gore pandemiden daha fazla etkilendigi belirlenmistir.
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ABSTRACT

INVESTIGATION OF THE EFFECT OF THE COVID-19 PANDEMIC PERIOD ON THE
LOGISTICS ACTIVITIES OF THE COMPANIES (2020-2021)

The logistics sector has the most important place in the social and economic development of every
country. It requires effective monitoring of all commercial activities of companies from production to
delivery to the customer. The Covid-19 pandemic, which started in December 2019 and made its impact
felt all over the world, also seriously affected the logistics and supply chain. With the pandemic, the
problems of transferring and storing the goods that need to be transported in the sector have emerged.
The aim of this thesis study is to investigate the effects of the Covid-19 pandemic process on companies
providing logistics services or manufacturing companies with logistics units in Turkey. In this context,
data on the effects of the Covid-19 pandemic covering the years 2020-2021 were obtained from the
companies through a survey. First, Exploratory Factor Analysis (EFA) was applied to the data obtained
from the companies in the pilot study and the reliability and validity of the scale were investigated. The
created reliable and valid survey questions were sent to companies in Turkey via the Google platform.
With the help of the data obtained from the companies, the hypotheses of the research were tested during
the pandemic process and the descriptive statistics of the sector were revealed. In addition, the effect of
the pandemic on the logistics service was revealed by multiple linear regression analysis and the
relationships between the variables were investigated by correlation analysis. According to the results
of the research; multinational companies were more affected by the pandemic than regional companies
in terms of cost and supply chain; It has been determined that multinational companies are more affected
than regional and local companies according to the technology and digitalization of companies, and
companies with a low number of employees are more affected by the pandemic than companies with a

high number of employees.
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1. INTRODUCTION

The Covid-19 epidemic, which was first seen in Wuhan city of the Republic of China in December 2019,
has significantly affected health, social, economic and commercial life in the world. Covid-19 pandemic
declared 30 January 2020 as international public health day (World Health Organization). In the Covid-
19 epidemic, with March 2021 data, approximately 130 million people worldwide became ill and more
than 2.8 million deaths occurred (Worldometer, 31 March 2020).

Compared to the serious epidemics such as SARS, MERS and H1N1 seen in the world before, the Covid-
19 virus has been seen more active and has had a great impact in the world (Rizou et al., 2020; Chen et
al., 2021). According to November 2022 data, a total of 17.005.537 people in Turkey have been caught
with Covid-19 and a total of 101.400 people have died from this disease (Worldometer, November 2022).
Due to the predictions that the Covid-19 pandemic is not over yet and that the Covid-19 disease may
increase in the 2022 winter season, countries continue their preparations this year. Cases of coronavirus
are increasing across China (DW, 2022). Countries need to strengthen their preparedness and resilience,

as there may be different types of epidemics in the future.

Just like every country, logistics is a crucial sector in the Turkish economy. Among the service sectors in
Turkey, the second-largest sector after tourism is logistics (Goze & Altay, 2014). In the Covid-19
epidemic, all types of transportation, along with freight and passenger movements, have been disrupted
all over the world. When the road passenger and freight transport data in the first months of 2020 are
examined, a great decrease was observed compared to 2019. With the increase in country border gate
inspections, long queues have formed at the country entrance and exit, and delays have occurred in
transportation. Covid-19 has also shown its effects on maritime transport. Merchant ships operating
between Asia and Europe have been cancelled by 50%. Due to the pandemic in China, delays occurred in
Chinese ports and affected the whole world trade. The virus has slowed down rail transport as well as
other modes of transportation. The Covid-19 pandemic has had negative effects on many sectors of
countries such as trade, economy, and logistics. While exports and imports contracted due to the Covid-
19 epidemic, many sectors, especially the logistics sector, were adversely affected (Akgaci & Cinaroglu,
2020).

Pandemic has affected all sectors, especially shipping/logistics activities. It is still unknown how long the
effect of the pandemic process on world trade will continue. This impact on production and distribution
due to disruptions in supply activities and value chains and barriers to entry and exit between countries
has caused problems in all dimensions of businesses. In addition to this, significant changes are also
experienced in the logistics sector due to permanent or sudden changes in trade and consumption habits.
As countries are not prepared for the COVID-19 pandemic, the impact of the pandemic on countries'

supply chains has been a major and expensive learning process (Shipping and Freight Resource, 2020).



Due to the pandemic of the countries, sea, air and freight transport have also been greatly affected by the
components. When the impact of the epidemic on the sector was examined, it was observed that road and
railway logistics were relatively less affected than air and sea routes. Road transport has been preferred
for the transportation of pharmaceuticals, food and other basic production materials and their supply has
become easier (MarketsandMarkets, 2022). With the pandemic, there has been a contraction in the volume
of maritime transport, there have been some empty voyages on the shipping line, delayed orders and
waiting at the ports have occurred. Capacity difficulties arose in air cargo due to travel restrictions.
However, it has been observed that it does not create many bottlenecks in the products leaving the factory
in land transportation (Wipro, 2020).

In evaluating the impact of the Covid-19 pandemic on logistics activities, it is necessary to consider the
economy and trade of countries. In the SME Competitiveness Outlook research by the International Trade
Centre held in 2020, serious disruptions occurred in global supply chains and global losses were
experienced in production and exports due to curfews in three global supply chain centres (China, EU,
and the USA). In addition, approximately 55% of SMEs have seen that Covid-19 strongly affects their
business activities (ITC, 2022).

In global transportation, sea and air transport was seen to recover in the third quarter of 2021. The
value/weight ratio on trade costs of imports and exports by air has grown considerably due to the Covid-
19 pandemic. Trade between the EU27 and its neighbouring countries and the USA and its neighbouring
countries continues to grow by road and rail. It has also been observed that the Eurasian trade in road

transport has also decreased since the start of the war in Ukraine (ITF, 2022).

It has been stated that the biggest decrease in trade and production volumes since the Second World War
was during the Covid-19 pandemic. From the beginning of 2020, there were decreases in world industrial
production and product trade, but the sector quickly compensated and product trade continued to grow
strongly in 2021 (OECD, 2022). The distribution of industrial production and trade on the world scale is

given in Figure 1.
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Figure 1 The Distribution of World Industrial Production and Trade

Source: OECD forecast calculation based on CPB World Trade monitor data

When the distribution is examined, it is seen that both production and trade between the years 2019-2021

decreased during the Covid-19 pandemic process.



2. THEROTICAL AND LITERATURE RESEARCH

In the literature section, it provides an overview of logistics and supply chain activities, reveals how the

Covid-19 pandemic has affected this sector and some related research.

2.1. Concepts and History of Logistics and Supply Chain Activities

The concept of "Logistics" has emerged in the transportation of raw materials / inputs or consumer goods
required for consumption from one place to another without deterioration since ancient times, and the
concept of "Supply chain™ has survived to the present day with the coordination and arrangement of
materials. The concept of logistics is involved in supply chain management and refers to the transportation
and storage of products. Logistics management is defined as a subset and only one component of supply
chain management (Inbound logistics, 2015). Logistics is about the coordination and movement of goods
(Waters, 2003). Supply chain, on the other hand, refers to many aspects such as operations and purchasing
that keep a business running smoothly.

Today, businesses cannot provide competitive advantage to other businesses with only production. The
importance of service quality and low-cost production of the goods produced, being able to survive in the
market, and most importantly, focusing on customer satisfaction, have revealed the importance of logistics
and supply chain. The products produced by the manufacturers are mostly to the customers; it is reached
through a chain of companies that includes logistics firms and retailers that provide warehousing,

distribution and transportation. The entire system is complex (WE, 2022).

It is known that one of the most important functions among logistics activities is storage activities.
Considering the costs in the supply chain, it is known that the storage cost is higher than the other costs.
When the activities taking place in a warehouse are examined, the activities of storing and handling of
materials are seen. Handling activity is the transportation of loads between different points by a
human/mechanical (Forklift, trans-platelet, conveyor, etc.) vehicle and includes many commercial

activities such as packaging, labeling, classification of the product and so on (Science Lab, 2022)

When the history of logistics activities is examined, it is stated that the first logistics activities were seen
in Chinese sources in the 5th century BC (Canitez, 2009: 36). Logistics activities started primarily in
operational activities to meet the needs of the army (Food, ammunition, etc.), and logistics activities were
used for storage and planning. After the military field, logistics activities were used for the supply and
distribution of agricultural products in the 1900s under the name of "Transport”. After the 1960s, the
popularity of the sector increased under the concept of logistics because of some problems and bottlenecks
in the marketing sector. After the 1980s, the logistics activities were defined as the most important
indicator of increasing the efficiency of the businesses, and after 2000, the definition of logistics continued
to develop by being mentioned together with the supply chain management. After the high successes of

logistics activities in the military field, their success in the production sector continued. It has been defined



as a science integrated with many disciplines such as management, engineering, mathematics, marketing,
political science, sociology and so on (Stock, 1997: 518). The terms supply chain and logistics
management are often confused and sometimes used interchangeably. According to some, these concepts
are the same and they say that supply chain management activities are the new logistics today (Michigan
State University, 2022).

In general, logistics management is the provision of ordering, material handling, warehousing, inventory
control, transportation and packaging services (Marketing91, 2021; Futurelearn, 2022). Logistics
activities have been around since the beginning of the 20th century, but supply chain activities started in
the 2000s. The concept of supply chain management is a new concept that emerged in the 1980s as the
integration between all functions of businesses (For example, between sales and production) (Futurelearn,
2022). The Council of Supply Chain Management Professionals (CSCMP), on the other hand, defines
logistics activities as a component of the supply chain that “implements manufacturer-to-consumer,
warehousing, shipping, order fulfilment, logistics network design, inventory management, and customer
requirements” (CSCMP, 2022).

Supply chain management concept is generally accepted as the coordination, integration and cooperation
of organizations throughout the supply chain and covers a wide array from raw materials to final
consumption (Stank et al., 2001). SCM is all activities that manage and improve the flow of goods from
producer (Strategic suppliers) to consumer (End user) through production and distribution (Houlihan,
1987; Houlihan, 1988). Supply chain management consisted of transportation and logistics activities.
SCM is defined as an important strategy for businesses to increase their profitability and remain
competitive (Li et al., 2006). Logistics activities are known as very important components of physical
distribution supply chain management. Efficient physical distribution activity of the product, which is
ready to be used or consumed, from producer to consumer has turned into strategic supply chain
management (Lamming, 1996; Christopher, 1996; Christopher et al., 1998). The concept of logistics
management in supply chain activities includes transportation, warehousing, inventory management,

vendor relations and delivery services. Also known as integrated logistics systems (Cook et al., 2011).

The transition process from logistics activities to supply chain activities and its development over the

years are given in Figure 2.
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Figure 2 The Transition Process from Logistics Activities to Supply Chain Activities and
Historical Development

When the chronological development of the concept of logistics activity is examined, it is defined as the
1950s as the “Transport period”, the 1960s as the “Physical distribution”, and the 1970s as the “Physical
Supply, Deregulation and Logistics”. Later, the concept of ‘“Transportation” was defined as
“Deregulation, Physical Distribution” in the 1980s, “Business Logistics” in the 1990s and Supply Chain
Management as the value chain after 2000. It has been defined as digital supply chain management since
2010 (Ahmed, 2022).

When the academic studies on logistics and supply chain activities during the Covid-19 pandemic process
are examined, supply chain activities for medical supplies and health products are seen mostly. However,
during the pandemic process, studies on food and agricultural supply chains have been identified

(Swanson & Santamaria, 2021).
2.2. Logistics Service Providers (LSPs) Management

LSP can be classified in terms of service diversity (Transport, process chain development, supply, order
processing, production and distribution) and functionality, coordination, strategic benefits and use of
logistics investment goods (Cetindas & Celik, 2017). When the service diversity is considered, the
businesses that provide services are called “Party (Party) Logistics-PL” and are given in Figure 3
(Kendrew Distribution, 2019).
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Figure 3 The Advancement in Party Logistics

When the layers related to logistics systems are examined, the first party logistics business (1PL) is the
party that receives logistics service, a manufacturing business that delivers to its customers or businesses
that receive cargo from a supplier and send their own cargo like a retailer. He does everything himself,

from production to customer delivery (Erkan, 2014; Gruchmann, 2019).

Companies providing 2PL services are direct customers of businesses providing 1PL services. These firms
are linked to a particular part of a transport chain (Truck fleet, haulage business, rail operator, etc.) and
companies that own warehouse locations and warehouses. They are businesses that have assets and
provide traditional transportation and warehousing services (Hompel & Heidenblut, 2006; Gruchmann,
2019).

Businesses that provide 3PL services are also known as intermediary companies. These are companies
that give partial or total material management or product distribution to a different business. It can use
more than one 2PL companies in its organizations, but it uses its own information system infrastructure.
In summary, they are companies engaged in shipping, inventory management and packaging and labelling
(Wolf, 2010).

The companies that provide 4PL services are the companies that manage the entire logistics process,
regardless of which carrier or warehouse is used. Logistics companies providing 4PL services have more

scope to manage the entire supply chain and operate as a single interface between at least two logistics



service providers. Although these companies provide 3PL services, they are single point of contact

companies providing sourcing, strategy, project management and analytical services (Borusan, 2022).

Companies that provide 5PL services extend their services to e-business services such as Amazon. It has
control systems that manage inventory levels in extended networks spanning multiple countries. However,
these businesses use supply chain management in all their activities and have integrated logistics systems

(Baumgarten et al., 2004; Warehouse Everywhere, 2022).

Businesses providing 6PL services are fully integrated and partially automated, monitored and managed
by artificial intelligence (Al) in their processes. Through an integrated artificial intelligence system in
supply chain activities, it can monitor the customer's trends, order patterns, and predict the entire supply
chain and provide proactive information to the business. It can also detect abnormal data by controlling
the production of goods, it can be used in driverless vehicles. Today, it is seen that it is used for product
delivery with unmanned aerial vehicles (Know your project business, 2022; Ak logistic and supply chain,
2022).

2.3. The Effect of the World Economy and the Pandemic in the Covid-19 Pandemic Process

The Covid-19 pandemic has affected global businesses economically/sociologically, and the pandemic
has created security vulnerabilities in global supply chain activities. As a result of a survey conducted by
Fortune (2020), it was stated that 94% of 1000 businesses experienced logistics and supply chain problems
due to the pandemic. During the pandemic period, some lessons have been learned in the industry, and it
has been determined that flexibility and robustness in the supply chain are important in the shrinking
economy (Currie et al., 2020). Despite the end of pandemic bans in all countries, it is observed that the
ways of living, working, doing business and doing business are gradually changing. It is very important
that the commercial activities related to the distribution of products related to transportation networks and
services operate efficiently without disruption, and that the destructive effect of the Covid-19 disease in
guestion is reduced on the economies of the countries. It was observed that the global economy shrank by
3.4% (OECD, March 2021) during the 2020 pandemic period, and working hours decreased by 8.8%
compared to the previous year (ILO Monitor, January 25, 2021). The economic growth seen in countries
such as the USA, China and India in 2021 turned out to be well above the economic losses in 2020.
According to the SME Competitiveness report, which has the three largest economies, it is stated that the
European Union, USA and China constitute a large part of the world's supply chain imports (63%) and
exports (64%). According to the report, the global outage in production centres reaches approximately
$126 billion in 2020 (ITC, 2022).

In the study of Akg¢act and Ciaroglu (2020), the economic impact of the pandemic, which was effective

in the world in 2020, on the countries of the world was determined, and for this purpose, an analysis of



the change in the number of passengers and freight traffic in air traffic between the years 2018-2020 was

made. With this research, it has been determined how the pandemic period affects the logistics industry.

Although the operating costs of the container fleet in maritime transportation have increased during the
Covid-19 pandemic, high profit margins have been achieved beyond covering costs with the increase in
freight rates. In the third quarter of 2021, the profit margin increased from 8.5% to over 56% (Statista,
2022). The distribution of global real GDP ratios calculated by the OECD is given in Figure 4.
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Figure 4 Real GDP Growth Distribution of the Global Economy
Source: OECD (Mart 2021).

Due to the Covid-19 epidemic, national and international economies have been affected and its costs have
changed economically/socially (Fernandes, 2020; McKibbin&Fernando, 2020). It has been stated that to
withstand the Covid-19 pandemic shocks, it may search in different geographical locations and region-
specific, and that pier and nearby port opportunities may emerge and affect developing countries (OECD,
2020b). Global multinational companies, on the other hand, have begun to acquire some companies for
economic reasons, improve their financial situation and open to new markets by re-creating the economy
(Borga et al, 2020).

2.4. Impact of Covid-19 Pandemic on Logistics and Supply Chain

The logistics sector has the most important place in the social and economic development of every
country. It requires effective monitoring of all commercial activities of companies from production to
delivery to the customer. The Covid-19 pandemic, which started in December 2019 and made its impact

felt all over the world, also seriously affected the global supply chain.

Most of the logistics and supply chain activities in the global world (86%) were significantly affected by
the Covid-19 pandemic. Many supply chains worldwide have been severely affected by the Covid-19



pandemic (Van Hoek, 2020). There has been a change in the consumption behaviour of basic food,
hygienic and cleaning materials due to the concerns of consumers not being in stock (Li et al., (2021). In
parallel with the deterioration of the supply and demand balance, the absence or lack of the product and
the decrease in the number of employees due to the lockdown measures of the governments, the supplier
deliveries could not be met and demand forecasts could not be made due to the closure of factories
(Spieske&Birkel, 2021).

When the effects of the COVID-19 pandemic on logistics and supply chain were investigated, studies on
resilience strategies, resilience, the role of technology and the sustainability of the supply chain (Shi et
al., 2020; Chowdhury et al., 2021; Sajjad, 2021) were seen.

Mishra et al. (2022) presented future research avenues at the intersection between firms' supply chain
flexibility and dynamic talent outlook. The study found that the Covid-19 pandemic affected contextual
variables such as firm size, industry type, leadership style, and degree of external uncertainty. Further,
more descriptive studies are needed to understand the impact on organizations' ability to maintain

operational excellence and improve supply chain resilience.

A survey of more than 200 production managers in the USA was conducted by Deloitte and the
Manufacturers Association to investigate how disruptions in production affect the supply chain.
According to the results of the survey, “Shipping delays” had the highest effect with 59%, and it was
followed by; “Part shortages” (56%), “Transportation delays”, “Talent shortage” (53%) and “Restricted
supplier network” 50% followed (Deloitte, 2022).

Baral et al. (2021) investigated how sustainability should be increased in the supply chain of SME
companies. Research data were obtained from 278 companies through questionnaires during the Covid-
19 pandemic. Structural equation modelling method was used as the research method. The dimensions of
the research are uncertainty, supply chain cooperation activities, supply chain positioning, supply chain
management and feasibility. It has also been determined that the main way for SMEs to do business in

the long run is to transform themselves.

Many operations in the transportation and logistics sector were disrupted during the Covid-19 pandemic.
In 2020, a survey was conducted by Martin Placek at the Statista institution on the impact of Covid-19 on
the logistics industry. According to the survey results, approximately 20% of logistics industry
professionals stated that interruptions and disruptions in their supply chains occurred in 2020 due to
Covid-19. In addition, approximately 11% of the participants stated that their orders were cancelled due

to the Covid-19 pandemic. The distribution of the survey questions is given in Figure 5.
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Our supply chain has been interrupted 19.9%

We are experiencing decreases in sales 19.1%

We are experiencing significant increases
in demand for certain items

Lack of business/demand curtailing sales
and revenue

Orders have been cancelled

Employee safety measures decreased
efficiency

We have completely closed our physical
place of business

Mot having enough PPE available to
conduct business effectively
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Figure 5 The Impact of Covid-19 on the Logistics Industry
Source: Statista, 2022

About 66% of respondents in the same survey stated that demand for data and predictive analytics will
increase after the Covid-19 pandemic compared to pre-pandemic, and 18% stated that expected revenues
will be about 15% lower than before the pandemic. When the market size of the global logistics and
supply chain industry is analysed after the Covid-19 pandemic, it is estimated that the industry grew by
17.6% on an annual basis from 2020 to 2021, reaching 3.215 billion US dollars from 2.734 billion US
dollars. It has been determined that the reason for this increase in the logistics and supply chain sector is
the supply of basic goods, the increasing demand and distribution of personal protective materials
(MarketsandMarkets, 2022). The distribution of the logistics and supply chain market before and after
Covid-10 is given in Figure 6.
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Figure 6 Logistics Market Distribution During and Before the Covid-19 Pandemic
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With the COVID-19 pandemic, disruptions have occurred in the supply chain and the supply-demand
balance has deteriorated. It also adversely affected the finances and operations of the business (Karmaker
et al., 2020; Bui et al., 2021). However, it has been determined that the Covid-19 pandemic period has
affected the global competitiveness of businesses and reduced the impact of the pandemic on supply chain

management (Joshi and Sharma, 2018).

A survey was conducted with more than 300 shipping companies worldwide by shipping and freight
resource to measure the impact of the Covid-19 pandemic on global logistics and supply chain. Survey
respondents are C-level director/top management, middle management and carriers, logistics providers,
freight forwarders/NVOs, consultants, shippers/BCOs (95.7%) and other industry professionals (4.3%).
In the research, some key indicators that will guide the future course of global supply chains have been
revealed. The most important result found because of the research was that the Covid-19 process affected
the supply chain of the companies (9.2%) and they were willing to change their strategies (42.2%). In
addition, 67.6% of the participants stated that they would invest in technology, and it was predicted that
the demand for technology solutions would increase (Shipping and Freight Resource, 2020).

The impact on global supply chains during the Covid-19 pandemic has varied from country to country.
According to the IMF's index of global supply chain disruptions (100=Most disrupted) data, the
distribution based on the difference between different supply delivery times of different production

outputs is given in Figure 7 (WE, 2022).
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Figure 7 Index of Global Supply Chain Disruptions
Source: IMF

Azevoda's study (2020) revealed the effects of the Covid-19 pandemic on global supply chains. The
research also focused on a new type of operational performance in minimizing the possible risks of post-
Covid-19 companies and revealed that the greater the length of the supply chain, the more difficult it is

for the business to adapt after the pandemic.
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In their study, Gigi and Swetha (2020) investigated the reasons that affect and interrupt the logistics flow
during the pandemic process of the logistics industry. In addition, it is aimed to know the factors affecting
the sector during the pandemic period and to determine the main reason for the struggle in the timely
delivery of various products. In this descriptive study, samples were collected from 90 participants. The
research findings were analysed using tools such as frequency analysis, mean analysis, independent t-test,
and ANOVA analysis. As a result of the research, it has been determined that the biggest impact factors

affecting logistics flow are lack of workforce, lack of security measures and shipping difficulties.

Frederico et al. (2021) investigated the effect of strategic sourcing activities of companies on supply
during the Covid-19 pandemic process, with the help of data obtained through surveys. As a result of the
research, it has been determined that the strategic resource use of the companies in the Covid-19 pandemic
has a positive effect on the supply chain.

2.5. Export and Import in Logistics Sector and Supply Chain Activities in the Covid-19
Pandemic Process

In the pandemic period in Turkey, as in many other sectors, the logistics sector has also been greatly
affected. It has been observed that SMEs working primarily with China have lost more blood, especially
due to the origin of the virus in China and the purchase of products/services from many suppliers based
in China. In the case of SMEs with suppliers working directly with China, the business volume was more
affected than SMEs working with suppliers from other countries or domestically. For this reason, they
lost more blood than other SMEs on issues such as customer experience/demands and stock costs, and
naturally, more problems were encountered in transfer and transportation issues. There were also various
waits during the transition process from the border gates. Apart from road transport, maritime and air
transport were also among the most affected. With the prolongation of the pandemic process, it has been
observed that businesses remain weak in performance criteria such as administrative agility, durability
and sustainability, and not only small and medium-sized businesses, but even very large companies are
affected by the pandemic process. Studies show that approximately 94% of Fortune 1000 companies are
affected by factors originating from Covid-19 (Butt, 2021).

All types of air, rail, road, and sea transportation are used for foreign trade activities in Turkey. Turkey's
geographical and historical location provides an advantage in the transportation sector. For companies,
the location of storage and distribution bases is an important strategic investment for businesses to help
reach their markets to wider audiences. Turkey has been increasing its investments in transportation and
communication in recent years. The investments made are aimed at establishing an international
integrated transportation network, improving the maritime, railway, airway, road infrastructures, and

gaining an integrated structure (Giiler, 2020).

More than 80% of world trade is carried by sea, and this rate is higher in developed countries (Unctad,

2021). During the Covid-19 pandemic, the supply chain was adversely affected due to any delay or
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interruption in maritime transport. Consumers have become distrustful of products coming from China
and far east countries, where the pandemic started. Due to the decrease in the number of inbound cargoes
and containers, there was a problem of finding empty containers in exports, and due to the loads
accumulated on the export ships, it caused problems in the transportation of the goods to their addresses
(Unctad Report, 2022).

When the data from 2010 to the third quarter of 2020 based on value in Turkey's international
transportation activities are analyzed, it has been observed that the first three months of 2020 were affected
by Covid-19. Percentage shares of transportation types in imports and exports by years are given in Table
1.

Table 1 Percentage Share of Transportation Types in Import and Export by Years

Highway Airline Seaway Railway
Year Import Export Import Export Import Export Import Export
2010 26.75 40.88 9.54 6.84 62.16 51.41 1.55 0.88
2011 21.97 37.60 10.62 6.42 65.85 55.05 1.57 0.93
2012 20.26 33.35 12.23 14.40 66.31 51.57 121 0.67
2013 18.69 35.66 15.21 8.61 65.28 55.10 0.83 0.64
2014 18.23 35.29 12.07 9.01 69.11 55.11 0.59 0.59
2015 19.09 32.70 11.11 12.10 69.14 54.64 0.65 0.56
2016 19.16 31.62 12.83 12.54 67.22 55.39 0.80 0.45
2017 18.01 29.59 16.33 10.98 65.10 58.99 0.56 0.44
2018 17.88 28.00 14.40 8.25 67.09 63.31 0.62 0.44
2019 20.56 30.36 16.17 8.28 62.47 40.82 0.80 0.54
2020/3 19.60 31.79 21.22 7.55 58.10 59.86 1.07 0.80

Source: Prepared by utilizing TUIK data

According to Table 1, it is seen that maritime transport has the largest share in exports in the last 10 years.
In maritime transport, imports were between 60% and 70% on value basis from 2010 to 2019, and over
60% of imports were realized in the first three periods of 2020. It has been observed that there was a
regular increase in export values in maritime transport until 2018, but this increase ended in 2019. In the

first three periods of 2020, the export rate was 59.86% on value basis.

Among the transportation types, road transportation ranks second in exports based on value. Road
transport shows a decreasing trend in imports and exports from 2010 to 2018. In 2019 and 2020, imports
reached 20% and exports 31%.
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Air transport is in third place in terms of value among the transport types. While it had a share of between
10% and 16% in imports from 2010 to 2019, it increased significantly in 2020 and reached 21%. On the
other hand, a downward trend is observed in exports in the last five years. Among the transportation types,
railway transportation has the least share in exports based on value. Rail transport, which has lost its

popularity in recent years as compared to the past, has again reached important levels with Covid-19.

Due to the Covid-19 pandemic, there has been a contraction in the world economies. It has been observed
that the economy in Turkey has started to normalize only as of June 2020. According to the March 2021
bulletin of the Ministry of Commerce, Turkey's exports increased by 42.18% to 18 billion 985 million
dollars and imports increased by 25.80% to 23 billion 679 million dollars during the pandemic period.
Data on March 2021 Foreign Trade Statistics were compiled from the administrative records of the
Ministry, and data for other periods were compiled from official foreign trade data prepared by the
Ministry of Commerce and TURKSTAT. In Table 2, Foreign Trade Statistics for October and their
changes compared to January of the previous year are given by million $.

Table 2 Foreign Trade Data by GTS

Import/Export
Foreign Trade Export Import Foreign Trade Foreign Trade  Coverage Ratio
Volume Balance (%)
2021 20.714  22.223 42.937 -1.509 93.2
October 2022 21.298  29.303 50.601 -8.006 72.7
Change 2.8 319 17.9 430.4
January- 2021 181.526 215.459 396.985 -33.933 84.3
October 2022  209.450 300.553 510.003 -91.102 69.7
Change 15.4 39.5 28.5 168.5

Source: T.C. Ministry of Commerce October 2022 Bulletin

According to Turkey's October 2022 data, exports increased by 2.8% to 21,298 million dollars, and
imports increased by 31.9% to 29,303 million dollars. In the January-October period of 2022, exports
increased by 15.4% to 209 billion 450 million dollars, and imports increased by 39.5% to 300 billion 553

million dollars.

When the statistics on Turkey's logistics activities (Export data according to modes of transport) are
examined, there has been maritime transport in Turkey in August 2020. Sea transportation with 7 billion
212 million dollars, land transportation with 4 billion 84 billion dollars and air transportation with 963
million dollars were the top exports. According to the import data, maritime transportation (5 billion 281
million $) and air transportation (3 billion 123 million $) followed by land transportation with 8 billion
982 million $. The distribution of exports by years according to the modes of transportation in the sector
is given in Figure 8 (Muhasebe News, 2020).
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Figure 8 Percentage Distribution of Exports by Mode of Transport

When Turkey's export distribution in the Covid-19 pandemic period is examined, a decrease in the number

of exports in different logistics transportation has been observed.

2.6. The Impact of the Covid-19 Pandemic on Strategy and Investment in the Logistics
Industry

In terms of the sustainability logistics and transportation sector, the Covid-19 pandemic is an opportunity
for companies' short, medium, and long-term strategies and improvement (Desai, 2020). The suggested
solutions for evaluating fleet strategies are technological innovation, strength of cooperation,
intergovernmental cooperation, public and private sector strategic, improvement-oriented strategies,

methods, and policies, and designing a flexible transportation system (Perkumiene et al., 2021).

The Covid-19 pandemic, supply and demand imbalances in production, the instability of the market and
the change in consumption behaviour patterns have caused a decrease in investment in the logistics sector
(Perkumiene et al., 2021). Measures have emerged to reduce the impact of Covid-19 under the headings
of managing supply demand by using cognitive supply chains for the Covid-19 response, meeting
demands, creating new offers and ensuring security for the organization (Wipro, 2020).

Various strategic changes are also planned in the functioning of the supply chain. According to the
responses McKinsey received from senior supply chain managers from different geographies and sectors,
it has been revealed that 93% of companies have started studies to make their supply chains much more
flexible, agile, and durable (Mckinsey, 2020). With the impact of Covid-19 (Zhu et al, 2020), businesses
began to plan their resilient supply chains and strategic measures were planned to strengthen their
resilience and good risk management (Magableh, 2021). Much of this strategic planning is related to dual
sourcing and diversification (Kraljic, 1983; Zhu, 2020; Magableh, 2021), vertical integration of supply
chains (Zhu, 2020; Hayes, 2021), distribution of production capacity (Zhu et al, 2020), importance of
supply chain visibility (Magableh, 2021), localization of supply chains (lvanov, 2020; Magableh, 2021),
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flexibility in supply chains (Zhu et al., 2020; Keita et al., 2021), investment in online distribution channels
(Wiengarten, 2020; Zhu et al., 2020), digital transformation of supply networks (Zhu et al, 2020;
Magableh, 2021; Delke, 2021), government policies and assistance (Peters et al., 2021), and coordination
measures (Finkenstadt; 2021; Peters et al., 2021).

Businesses need knowledge, skills, and competencies to implement strategic changes. For these
requirements, businesses; innovation and resource utilization (Polanyi, 1966), network structure (Van
Hoek, 2020), automation (Whittemore & Knafl, 2005), supplier relationship management (Boyatsiz,
1982), results orientation (Li, et al., 2021), effective marketing (Chowdhury et al., 2021)), technical skills
(Golan et al., 2020), effective appearance (Spieske & Birkel, 2021), organizational insight and
management (Snyder, 2019). In addition, to increase supply chain flexibility, personnel should be trained
in these knowledge, skills, and competencies. Only in this way can the impact of the Covid-19 pandemic
on firms be strategically resilient to supply chains (Kiers et al., 2022). In the study of Alok et al., the
impact of the COVID-19 outbreak on global supply chains was measured and the supply chain challenges
faced by manufacturing businesses due to the pandemic were investigated. As a result of the study in
which the Gray-Dematel method was applied, they suggested strategies to the companies that the shortage

of labor and material was a problem.

2.7. The Cost Effect of the Covid-19 Pandemic in the Logistics Sector

The Covid-19 appears to affect global supply chains, and these effects include supply (Magableh, 2021)
and demand shocks (DNB, 2020), Bullwhip effect (Zhu et al., 2020; Magableh, 2021), formation of a

durable supply chain, logistical requirements, and costs. detected (Zhu et al., 2020).

It has been determined that the Covid-19 pandemic has increased the costs of logistics processes. Before
the Covid-19 pandemic, transporting a 40-foot sea container in logistics service from China (The largest
port Shanghai) to Europe (The largest port Rotterdam) cost about $ 1,659, in the process of Covid-19
(Dreary, 2022) the same goods were transported increased to $6,731. This figure is above the 10-year
average ($4,039). It has been observed that the transportation cost brought by the pandemic to the sector

has increased approximately four times.

With this increase in shipping costs, goods with low added value (refrigerator, etc.) are penalized and
even the transportation of goods with high added value is prohibited due to the high increase in the costs
of sea transportation. In addition, while container prices were $3,000 in the summer of 2020, they reached
$20.000 in 2022 (iBanFirst, 2021).

Global logistics companies UPS and FedEx increased their logistics costs by 5.9% in 2021 and the
transportation cost increased 10 times higher than before the Covid-19 pandemic, breaking a record
(Alibaba, 2022).
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In June 2022, Deloitte and the Manufacturers Association investigated the impact of production cuts on
the supply chain. It measured the reaction of the producers to the production cuts through a survey and
took the last 18 months into account (Deloitte, 2022). The research consists of participants from more
than 200 companies and production managers in the USA. In the study, it has been determined that it is
not sufficient to work with the lowest cost and highest efficiency in the global supply chains of the
companies. According to the participants, it was seen that shipping delays, difficulty in obtaining the
product part, lack of human resources and heavy congestion in the ports had a significant impact, and
transportation costs in production increased by over 77% in August 2022 compared to January 2021. In
addition, the participants stated that they experienced a negative impact of up to 13% on their profits. It
has been determined that the increase in transportation costs are increased fuel costs, labour costs and
logistical difficulties.

The freight rate index in global container shipping from January 2019 to October 2022 in maritime
transport is given in Figure 9 in dollar terms (Statista, 2022).

Freight rate in US. dollars

Figure 9 Freight Rate Index and Distribution in Global Container Freight
Source: Statista, 2022

Freight rates increased significantly between January 2019 and September 2022 in container shipping by
sea. In container transportation, which has a complex and intercontinental transportation, it was
determined that the freight index increased at a high rate of approximately 10,400 US dollars in 2021, and
the global freight rate index was realized as 3,100 US dollars in September 2022 (Statista, 2022).

Nguyen research (2021) investigated the impact of the Covid-19 process on logistics companies in
Vietnam. The Malmquist Efficiency Index was used as a measurement tool and the future business
situations of the companies were estimated in the 2021-2024 period. Suggestions have been made on
which businesses should partner to implement commercial partnerships that will help the sustainable

development of logistics businesses in Vietnam. According to the results of the research, it was seen that
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the partnership would be appropriate for the companies numbered 7 and 10. According to this result,
partnership can use the load in the opposite direction and create better competitiveness for businesses by

reducing logistics costs.

Tsai et al. (2021), how businesses are affected by the Covid-19 period and its costs are investigated. For
this purpose, they evaluated the outsourcing of companies in supply and logistics activities as two stages.
In the outsourcing of logistics suppliers, criteria were determined using the Delphi method and a
hierarchical structure was created. The other stage was carried out with the analytical hierarchy process
(AHP) and the logistics companies most suitable for the hierarchical structure were evaluated. In the
research, criteria such as service time of the logistics business, compliance with quality, cost, technical

competence were determined as the most important criteria.

Ozkanlisoy (2021) investigated the effects of the pandemic on logistics and supply chain. Literature
developed a methodology for screening. She noted that the COVID-19 pandemic has affected many
economic sectors, including manufacturing and supply chain and logistics. As a result of the research, it
was concluded that the COVID-19 pandemic created a whiplash effect on logistics and supply chain
activities, the international trade volume contracted and logistics costs increased. In addition, the
determination of new approaches and strategies by companies, the development of the understanding of
localization in purchasing activities, it has been determined that the acceleration of digital transformation

in companies and the increase of supply chain flexibility are important.

2.8. The Effects of the Covid-19 Period on Technology and Digitalization in the Logistics
Industry

The biggest impact of the Covid-19 period on the logistics industry is digitalization. Digital logistics has
increased to minimize the negative feedback of consumers about the product and price adjustments.
Realization of mobile payment with digital logistics and making sense of visibility and knowledge help
make things easier (Ho et al., 2021). Predicting and monitoring customer trends with digital technologies
and performing activities in a safe environment have been more effective during the epidemic period

(Shihui et al., 2021). It is also possible to identify the most promising trade routes and markets.

Since consumers are at home in the Covid-19 pandemic, many businesses have used the remote working
system. Cargo and third-party logistics (3PL) companies have also been observed to adapt to electronic
commerce digitally (DHL, 2022). Businesses have had to reduce their investments in physical elements
and move them to the internet. People who were not interested in e-commerce until the pandemic started
to deal with e-commerce during the pandemic process. These developments also put an additional burden
on logistics. During the pandemic process, while the burden of transportation, especially the cargo sector,
doubled or tripled in Turkey, problems were experienced due to the inadequacy of logistics
infrastructures. Due to the delays in the delivery of their orders, customers preferred to receive the product

they would buy online from a branch close to them.
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Developing technology and communication systems have caused vital changes in the logistics sector.
Thanks to these developments, the sector is maintained in a much better way. Ramazan et al. study (2021),
it is explained how the developing systems, machine learning, big data and other factors of the companies
that lead the logistics sector can be used, and on the other hand, how logistics 4.0 can be realized with
these innovations. In addition, these systems were also evaluated in the context of Covid-19, which is a
global epidemic. As a result of the research, Industry 4.0 solutions (robotic systems, automations, artificial
intelligence, blockchain) that will be adapted to the logistics sector are expected to lead in the coming
years (Celik, 2020).

Pilikoglu and Saglam (2020) examined the innovations that industry 4.0 will bring to logistics together
with Covid-19 process. Also, the reasons for the increase in digitalization due to Covid-19 in the business
activity flows of companies in the logistics sector were investigated. In the research, online interviews
were made with industry experts and managers, qualitative research method was followed in the study. It
is mentioned how Industry 4.0 technologies are integrated into logistics processes in the Covid-19

Pandemic.

Keita et al. (2021) investigated the effects of the Covid-19 pandemic on firm performance and regional
supply chain of companies manufacturing in ASEAN countries and India. From November 2020 to
February 2021, they conducted online surveys from 1,789 companies. As a result of the research, they
concluded that the Covid-19 pandemic has restructured the supply chain of companies and that regional

companies should accelerate their digital transformation.

2.9. Logistics Performance Index and Turkey

Understanding external disruptions is necessary and important in the continuous and long-term
improvement of the performance of SME businesses. Their diverse dynamic collaboration, including
technology, will lead to the creation of awareness and valuable knowledge through strategic planning

among supply chain stakeholders (Teece, 2021; Sharma et al., 2020).

The World Bank calculates the "Logistics Performance Index (LPI)". LPI is defined as an index that aims
to measure the logistics performance of countries and reveal the challenges and opportunities encountered.
In the logistics performance index of the countries, a value of ““1” is calculated as the lowest performance
score and “5” as the highest performance score. Values between two points were divided into four groups.
These; “Very good performance” between “3.25 — 5.00”; “Good performance” between “2.75 - 3.237;
The values between “2.48 -2.75” are defined as “Medium performance” and values between “1 - 2.48”
are defined as “Poor performance” (WTO, 2019). In the calculation of LPI, "Efficiency status of customs
procedures”, "Quality and adequacy of logistics service", "Shipment tracking and monitoring”, "Quality
of logistics infrastructure” and "International transportation” factors were taken into consideration.

Turkey's performance ranking according to LPI criteria is given in Table 3.
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Table 3 Countries with the Highest Logistics Performance

Logistic Performance Index

Countries Score Ranking
Germany 4.20 1
Sweden 4.05 2
Belgium 4.04 3
Austria 4.03 4
Japan 4.03 5
Holland 4.02 6
Singapore 4.00 7
Denmark 3.99 8
United Kingdom 3.99 9
Finland 3.97 10

When the logistics performance index of Turkey is analysed in the 2018 country ranking, it is seen that it
is in the 47th place among 160 countries, and it is seen that the country with the highest LPI score is

Germany, followed by Sweden and Belgium.

The latest statistical data of Turkey's logistics performance index (LPI) has been seen in 2018. According

to Turkey's LPI criteria, the values between 2007 and 2018 are given in Table 4.

Table 4 Current Situation of Turkey According to LPI Calculation Criteria

LPI Criteria 2007 2010 2012 2014 2016 2018

Ranking Score Ranking Score Ranking Score Ranking Score Ranking Score Ranking

Score

Efficiency of
Customs

Procedures 33 3 46 2.82 32 3.16 34 3.23 36 3.18 58

2.71

Logistics

Infrastructure
Quality 39 2.94 39 3.08 25 3.62 27 3.53 31 3.49 33

3.21

International 41 3.07 44 3.15 30 3.38 48 3.18 35 3.41 53
Transportation

3.06

Logistics
Service
Quiality and
Competence

30 3.29 37 3.23 26 3.52 22 3.64 36 331 51

3.05

Shipment and 34 3.27 56 3.09 29 3.54 19 3.77 43 3.39 42
Tracking

3.23

General LPI
Ranking and

Score 34 3.15 39 3.22 27 351 30 35 34 3.42 47

3.15

When Turkey's logistics performance index is analysed in terms of criteria according to the country
ranking of 2018, it has been observed that the efficiency of customs transactions has decreased when
compared since 2007. The reason for the decrease in Turkey's LPI value is defined as the excess of foreign
trade documents, increasing costs and wages, and the lack of speed of the country's bureaucracy (Akan,
2021). In the study of Adam and Alarifi (2021), they stated that epidemic crisis affecting the world, such

as Covid-19, generally affect small and medium-sized businesses and companies face very different
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challenges. They investigated the relational innovation-oriented practices of businesses, their
performance, and their recovery from the pandemic process. They presented their research as a model in
a theoretical structure. Then, they collected data from 259 randomly selected businesses and conducted a
survey. The survey study was applied to business managers in Saudi Arabia. In the structural equation
modelling of the research data, SmartPLS3 ready software was used. In the research, businesses using
innovation practices are affected by the impact of COVID-19. It has been found that it is less affected and

increases business performance.

In the study of Aunyawong et al. (2021), the effect of the Covid-19 pandemic on 250 logistics companies
in Thailand was investigated. In addition, the components and performances of the sustainable supply
chain have been determined. Structural equation model (SEM) was used as a method. In the study, it was
determined that the organizational components of the companies affect the logistics performance and the
mediation effect of the transportation applications was partially determined.

In their research conducted in Malaysia and Thailand, Srinok and Zandi (2021) identified the factors that
caused the recession and performance of the Covid-19 pandemic in companies. With the SEM method,
the relationship of strategic flexibility, opportunity recognition, organizational loose resources,
improvisational abilities and proactive marketing elements with firm performance has been revealed.
According to the results of the research, strategic flexibility, organizational laxity and proactive marketing
elements have a significant and positive effect on firm performance and have a mediating effect on firm

performance.

Nguyen (2022) examined the impact of the COVID-19 outbreak on the financial performance of
businesses. The sample of the research includes 114 logistics companies operating in the Vietnamese
stock market. Wilcoxon signed-row test was used as a method. As a result of the research, the negative
effects of Covid-19 on the financial performance of businesses were revealed. He found that the leverage

ratio increased, and the profit and productivity of the companies decreased during the pandemic.
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3. RESEARCH METHODOLOGY

3.1. Model and Aim

The purpose of this research is to investigate the impact of the Covid-19 pandemic period on companies
that provide logistics services or logistics service units and to determine the situations in the pandemic
period. It is evaluated that the research will benefit from the investigation of the negative effects of the
Covid-19 pandemic on the logistics sector and the positive effects, if any. It is thought that it will be
beneficial for businesses to make strategic decisions in terms of minimizing negative situations and their
effects. In this thesis study, the problems experienced due to the unpredictable supply and demands of the
business logistics activities of the pandemic and the necessity of local and regional alternatives in product
supply were revealed. In addition, in this study, decisions/decisions were determined that will enable
businesses that experience interruptions and disruptions in their product supply chains due to the
pandemic to be more successful in the logistics activities process.

In the research, the data were obtained from the companies through a survey within the framework of the
years 2020-2021. With the help of the data obtained, the aims and hypotheses of the research were tested.
In the survey, questions were created to investigate the effects of logistics service companies on the Covid-
19 pandemic process. These questions were compiled from literature research. Afterwards, a focus
meeting was held with logistics experts of some companies, senior managers of logistics service providers
and relevant academics. In the light of the data obtained, EFA analysis was performed. IBM SPSS v26
program was used in the analysis. A pilot study was conducted with 40 companies for the reliability and
validity of the thesis research survey questions. Then, the created reliable and valid survey questions were
sent to the businesses via the google platform. The answers to the questionnaire created as a result of the
EFA analysis were obtained from experts, senior managers and participants representing companies

providing logistics services.

3.2. Calculating Sample Size

According to annual industry and service statistics, the number of companies defines the number of those
active in the sectors. Based on NACE Rev.2 by the Turkish Statistical Institute, the logistics sector is
defined as “Transportation and Storage” under group H. Group H includes road transport, rail transport
and pipeline transport with subgroup 49, waterway transport with subgroup 50 code, air transport with
subgroup 51 code, storage and supporting activities with subgroup 52 code, and subgroup code 53,

includes postal and courier activities (Tanyas, 2021).

According to the KOSGEB report, the number of transportation and storage companies in 2020 is 538028
(KOSGEB, 2022). According to the research report of UTIKAD Logistics sector report, it is stated that

the number of companies engaged in domestic and international transportation is 525801 in 2021, but the
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number of transportation and storage companies in 2021 by TURKSTAT is 531563. (TUIK, 2022). The
number of transportation and storage initiatives can be obtained from the Revenue Administration, and
some differences can be seen between the results of official institutions. According to the information
given by TURKSTAT officials, it is stated that the number of initiatives is due to the use of different
criteria and the different sectoral scopes (TUIK, 2022).

In the study, the calculation tool of the Ethics Research Centre was used in calculating the sample size.
According to the calculation tool, it seems that it is sufficient to interview 196 companies at 93%
confidence level for the 531563 transportation and storage companies indicated by the TUIK statistics. If
itis at the 94% confidence level, it is sufficient to interview 267 companies. According to these results, it
is seen that the 250 companies from which the data were obtained in the thesis study represent the
population. In addition, the automatic calculation tool of the Australian Bureau of Statistics was used to
calculate the sample size. Since the number of transportation and storage companies in Turkey in 2021 is
531563, it is seen that the results obtained from 249 companies at 94% confidence level will represent the
main population. An online survey prepared via Google survey was used to collect data from participants.
The online gquestionnaire can be prepared free of charge and easily (Bryman & Bell, 2014). The survey
created by the Google platform was sent to businesses (Manager, etc.) via an email with a link. Responses

were received from the participants between 30 September and 31 November 2022.

3.3. Research Hypothesis

The following hypotheses were set to be tested:

Hi: There are differences in terms of management status according to the activities of the businesses.

H2: There are differences in the activities of the businesses in terms of the logistics service groups offered
by the companies.

Hs: There are differences in terms of number of employees according to the activities of the businesses.

Ha4: There are differences in terms of different distribution placements according to the activities of
businesses.

Hs: There are differences in terms of market share according to the activities of businesses.

Hs: There are differences in terms of annual turnover according to the activities of businesses.

Hz: There are differences in terms of the change in company costs of businesses after the Covid -19
pandemic.

Hs: There is a positive relationship between strategy&investments and cost, supply chain, SC process
management and digitalization&technology in the pandemic process of businesses.

Hg: There is a positive relationship between the costs of businesses in the pandemic process and strategy

& investment, supply chain, SC process management and digitalization & technology.

A conceptual model has been created regarding the impact of the pandemic process on the logistics sector.

All processes of the thesis research are given in Figure 10 of the conceptual model below.
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Literature review, logistics experts
of some companies, the senior
managers of the logistics service
provider and related academicians

30 September - 31 November 2022

Exploratory Factor Analysis (EFA)

Statistical analysis and results

Data Collection
Pilot Study (n=40)

Data Collection
Testing reliability, validity and
sample adequacy (n=250)

Classification of impacts based on
factor analysis

Implementauon of the final
questionnaire

Detection of causal
interrelationships of Covid-19
effects

Figure 10 Research Methodology
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4. RESULTS AND DISCUSSION

4.1. Descriptive Statistics on Research Scale

The scale for the impact of the Covid-19 Pandemic on the logistics sector is measured with 22 items. The
scales used in the research are on a 5-point Likert scale ranging from “I1=Strongly Disagree” to
“5=Strongly Agree”. The absolute (n) and relative (5) frequencies of the responses to the survey questions
are given in Table 5.

Table 5 Absolute and Relative Frequencies of Survey Questions

I strongly | partially I strongly
Items disagree  Disagree Agree Agree Agree Mean + SD

n % n % n % n % n %

Q1 The Covid-19 outbreak has adversely
affected our company's strategic 22 90 47 192 86 351 66 269 24 98 3.09+1.09
resource use.

Q2 Covid-19 has adversely affected our
company's new investment and growth 38 156 73 299 55 225 54 221 24 98 281+1.13
plans.

Q3 The Covid-19 pandemic has directed 19 78 65 265 68 278 66 269 27 110 3.07+1.13
our company to new markets.

Q4 The Covid-19 outbreak has increased 13 53 22 90 40 163 91 371 79 322 382+1.14
our company's logistics costs.

Q5 The Covid-19 pandemic process has
increased the transportation costs of 18 74 22 90 43 176 85 348 76 311 3.73+1.20
our company.

Q6 The Covid-19 pandemic process has 19 79 29 120 55 227 78 322 61 252 355+1.21
increased our company's storage costs.

Q7 The Covid-19 pandemic process has 14 58 28 115 49 202 92 379 60 247 364+1.14
increased our company's transfer costs.

Q8 The Covid-19 pandemic process has
increased the stock costs of our 15 6.1 33 134 55 224 83 337 60 244 357+1.71
company.

Q9 The Covid-19 pandemic has shifted
our company from a holistic supply 29 118 92 376 70 286 44 180 10 41 264+1.35
chain to a fragmented supply chain.

Q10 During the Covid-19 pandemic
process, our company's distribution 14 57 59 240 75 305 69 280 29 118 3.16=+1.09
structure has been disrupted and has
caused delays.

Q11 During the Covid-19 pandemic
process, our company's lean, flexible
and durable structure has been 19 78 73 300 70 288 64 263 17 70 295+1.07
transformed into a complex and
layered logistics network structure.

Q12 During the Covid-19 pandemic, our
company had problems in the 31 128 62 255 84 346 52 214 14 58 2.82+1.09
continuity of logistics operations and
caused customer losses.

Q13 The Covid-19 outbreak has reduced 11 212 17 327 10 19.2 11 212 3 5.8 258+1.21
our company's commercial activities.

Q14 During the Covid-19, our company's
service delivery was adversely affected 23 95 56 231 60 248 76 314 27 112 311=+1.17
(mode shift, cargo type change, freight
consolidation, etc.).
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Q15

During the Covid-19 pandemic
process, our company's resource
shortage has led to a global, local and
regional search for resources.

16

6.5

49

20.0

69

28.2

80

32.7

31

12.7

3.25+1.11

Q16

The Covid-19 outbreak has led to
multiple procurement planning by
expanding our supplier portfolio
instead of working with a single
supplier.

14

5.7

36

14.7

72

29.4

76

31.0

47

19.2

343+1.12

Q17

During the covid-19 pandemic process,
our company has increased the time to
respond to our customers' problems,
needs and suggestions.

13

53

49

20.1

80

32.8

79

324

23

9.4

3.20+1.13

Q18

During the Covid-19 pandemic, it
adversely affected the customs and
border procedures.

17

7.0

29

11.9

60

24.7

87

35.8

50

20.6

3.51+1.15

Q19

During the Covid-19 pandemic, the
problems experienced in our
company's shipment and supply chain
adversely affected the company's
performance.

15

79

44

23,2

54

284

55

28,9

22

11,6

3.13+1.14

Q20

The Covid-19 pandemic process has

increased the speed of our company's
digitalization (Automation, assembly
[/robot systems, artificial intelligence,
etc.).

21

8.6

62

254

246

69

28.3

32

13.1

3.12+1.18

Q21

The Covid-19 pandemic process has
facilitated the integration of the data
used in our company and the
acquisition

1.9

17.3

13

25.0

21

40.4

154

3,50 +1.02

Q22

The Covid-19 pandemic process has
increased our company's digital
transformation, automation and similar
technological investments.

21

8.6

53

21.8

60

24.7

72

29.6

37

15.2

3.20+1.19

Overall Mean and Standard Deviation

3.22+1.17

According to the logistics service scale data during the pandemic process, the general average was

determined to be 3.22 + 1.17. In other words, the respondents answered within the range of partially agree.

It has been determined that responding in the range of “Partially agree” in each statement of the scale has

“Partly the effect” of the pandemic on the logistics sector, and it has more effect in some parts. It has been

determined that the Covid-19 pandemic has an impact on logistics, transfer and transportation costs and

negatively affects customs and border transactions. In addition, it has been seen that the Covid-19

pandemic has facilitated the digitalization and integration of the data that companies have.

4.2. Descriptive Statistics of Research Results

In this section, there are descriptive statistics and supporting graphics for the demographic characteristics

of the companies participating in the survey. Afterwards, predetermined hypotheses were tested. The

findings belonging to the fields of activity of the logistics service companies in which the research was

conducted are as shown in Figure 11.
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Other
Textiles and apparel products
Metal products

Automotive /products
Food, beverage and tobacco

31 (%15,1)
29 (%14,1)

25 (%12,2)

25 (%12,2)

21 (%10,2)

Health, medicine and medical products 15 (%7,3)
Defense industry products 14 (%6,8)
Computer and electronic products 12 (%5,9)
Machinery manufacturing products 10 (%4.9)
Chemical products 9 (%4,4)
Furniture products 7(%3,4)
Wood and wood products industry 6 (%2,9)
Plastic products 6 (%2,9)
Mining and quarrying products 4 (%2)
Livestock/Livestock products M3 (%1,5)
Cement and construction materials 3 (%1,5)
Petroleum and natural gas products 3 (%1,5)
Manufacture of Paper/Products 3 (%1.5)
Agriculture/Forestry/Fishing/Products 2 (%1)
Leather products j—1 (%0,5)
0 10 20 30 40

Figure 11 Field of Activity of the Companies

It is not seen that the highest participation in the research is the textile and ready-made clothing sector.
The rate of companies that do not want to provide sector information is 30%. The findings regarding the
number of employees of the companies within the scope of the research are given in Table 6. According
to Table 6, 23 of the companies within the scope of the research are between 0-9, 33 are between 10-49,
59 are between 50-249, 35 are between 250-499, 25 are between 500-999 and 72 are between 1000 and
over. The descriptive statistics of the logistics effects of the pandemic according to the characteristics of

the companies in the study are given in Table 6.

Table 6 Descriptive Statistics on the Logistics Effects of the Pandemic According to the
Characteristics of the Companies

Variables Mean SD
Company Multinational 3.40 .64
National 3.16 .69
Regional 3.16 .80
Local 3.20 .88
Number of employees in the firm 1-9 3.03 .98
10-49 3.32 .55
50-249 3.38 .66
250-499 2.96 .86
500-999 3.15 73
1000 + 3.32 .59
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Firm's There are multiple distribution 3.31 7
locations in the same/different
cities in Turkey.
There is only one distribution place ~ 3.16 74
in Turkey.
It has a distribution place abroad. 3.24 .64
Approximate annual turnover of the More than 1 Billion € 3.43 .69
company 50 Million — Less than 1 Billion € 3.15 .69
Less than 10-50 Million € 3.22 .84
Less than 2-10 Million € 3.20 .70
Less than € 2 Million 3.29 .64
I am not knowledgeable about this.  3.25 .79
Market share of the company in %10 and below 3.28 .78
Turkey %11 - 29 3.26 .79
%30- 49 3.11 .85
%50 - 79 3.36 .69
80% and above 3.11 74
I am not knowledgeable about this.  3.19 .66
I do not want to share information 3.33 .64

about this.

When the effects of the pandemic on the logistics services of the companies were examined, it was seen

that the effect level of all variables was at the level of "I partially agree™. However, it has been determined

that the companies with the highest impact level approximately at the level of "I agree" are international

companies, there are companies with 50-249 and 1000+ employees, there are companies with multiple

distribution locations and distribution abroad, and the market shares of the companies are high (50-79%).

The results regarding the Covid-19 Pandemic Impact according to the management status of the

businesses are given in Table 7.

Table 7 Absolute and Relative Frequencies of Covid-19 Pandemic Impact by Management Status

of Businesses

Multinational National Regional Local Total
n % n % n % n % Row
%
No one in the logistics Yes 40 16.0 60 24.0 14 5.6 28 112 56.8
services market has clear  No 16 6.4 16 6.4 3 1.2 7 2.8 16.8
information about how No idea 24 9.6 20 8.0 6 24 13 52 252
and what specific effects
the recovery will have at  Total 80 32.0 96 38.8 23 9.2 48 20.0 100.0
the end of the Covid -19
pandemic process.
At the end of the Covid-  Yes 71 28.4 83 33.2 17 6.8 37 148 832
19 pandemic process, the  No 3 1.2 9 3.6 2 0.8 7 2.8 8.4
company has been No idea 6 2.4 5 2.0 4 1.6 5 2.0 8.0
successful. Total 80 32.0 97 38.8 23 92 49 20.0 100.0




During the Covid -19 Yes 59 23.6 56 22.4 8 3.2 20 8.0 57.2

pandemic, the company No 12 4.8 30 12.0 11 4.4 21 8.4 29.6

has made technological No idea 9 3.6 11 4.4 4 1.6 8 3.2 12.8

investments to meet the

needs of its customers. Total 80 32.0 97 38.8 23 9.2 49 32.0 100.0
During the Covid-19 Yes 53 21.2 60 24.0 17 6.8 26 104 624
pandemic, disruptions and No 19 7.6 26 104 2 0.8 12 4.8 23.6
blockages in cargo No idea 8 3.2 11 4.4 4 1.6 11 44 13.6

transportation activities

and insufficient capacity

in cargo services have led Total 80 32.0 97 39.0 23 9.2 49 19.6  100.0
to the inability to keep up

with the demand and a

decrease in service

quality.
At the end of the Covid -  Yes 51 20.4 44 17.6 11 4.4 20 8.0 50.4
19 pandemic process, our No 17 6.8 43 17.2 9 3.6 18 7.2 34.8
company has made No idea 12 4.8 10 4.0 3 1.2 11 44 145
changes in its supply

Total 80 32.0 97 39.0 23 9.2 49 19.6  100.0

chains

It has been observed that most of the businesses do not have a clear knowledge of how and what specific
effects the recovery will have at the end of the Covid -19 pandemic process (56.8%). It has been
determined that the disruptions and congestions in cargo transportation activities during the Covid-19
pandemic process, as well as the lack of capacity in cargo services, caused the inability to keep up with
the demand and the decrease in service quality (62.4%). However, at the end of the Covid -19 pandemic
process, it was observed that most of the companies made changes in their supply chains (50.4) and that
the companies were successful at the end of the pandemic (83.2%). The absolute and relative frequencies

of the number of employees in the businesses participating in the survey are given in Table 8.

Table 8 Number of Employees in Companies

n % Cumulative %

Valid 1-9 23 9.2 9.2
10-49 33 13.2 22.4
50-249 59 23.6 46.0
250-499 35 14.0 60.0
500-999 25 10.0 70.0
1000 + 72 28.8 98.8
Total 247 08.8 100.0

Missing 3 1.2

Total 250 100.0

It has been seen that 28.8% of the businesses participating in the research are businesses with 1000+
employees and 23.6% are businesses with 50-249 employees. It has been seen that 28.8% of the businesses
participating in the research are businesses with 1000+ employees and 23.6% are businesses with 50-249
employees. It has been determined that the minimum number of employees participating in the survey
covers 9.2% of the companies with 1-9 employees. The results of the years of activity of the surveyed

companies are given in Figure 12.
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Count

| |

Figure 12 Year of Activity of the Companies

20 of the surveyed companies are 10 years, 17 of them are 20 years, 10 of them are 30 years, 9 of them
are 50 years, 6 of them are 40 years, 3 of them are 60 years and 4 of them are more than 70 years.

The findings regarding the regions to which the companies participating in the research export are shown
in Figure 13.
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Figure 13 Distribution of the Regions to Which Firms Export
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When the regions to which the companies export are investigated, it has been determined that the most
exports are made to Europe, North America and the Middle East. According to results, 55 of the
companies participating in the research export to Europe, 26 to Europe, North America, Middle East,
Africa, Asia, Oceania, Oceania, 14 to Europe, Middle East, 11 to Europe, Asia, and 9 to Asia. The status

of the companies participating in the research is given in Figure 14.

Count

Multinational Mational Regional Local

Figure 14 The Status of the Companies

Companies participating in the research consist of local (20%), regional (9.20%), national (38.80%) and

international businesses (32 %). The service types of the companies are given in Figure 15.
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Figure 15 Logistics Services Provided by the Business
1 Supply Chain Services; 2 Distribution-Transportation Services; 3 Storage Services; * Customs Clearance

Services; ° Handling Services; © Insurance Services

As a service type, the companies provided the most supply chain services (12.8%), followed by
distribution and transportation (12%) and all logistics activities (10.4%), respectively.
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The approximate annual turnover of the companies is given in Table 9.

Table 9 Absolute and Relative Frequencies of Approximate Annual Turnover of the Business

n % Cumulative %

Valid 3 1.2 1.2
More than 1 Billion € 25 10.0 11.2
50 Million — Less than 1 Billion € 52 20.8 32.0
Less than 10-50 Million € 28 11.2 43.2
Less than 2-10 Million € 85 34.0 77.2
Less than € 2 Million 19 7.6 84.8
I am not knowledgeable about this. 38 15.2 100.0
Total 250 100.0

When the approximate annual turnover of the companies is examined, it is mostly between less than 2-10
Million € and this is followed by 50 Million — less than 1 Billion €. The market distribution of the firms

is given in Figure 16.
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Figure 16 Market Distribution of the Firms in Turkey

When the market shares of the companies are examined, it is seen that the participants do not have
knowledge about this issue with the highest rate (32.39%). It has been determined that this is 22.67% with

a market share of 10% and below, 15.38% with a market share of 11-29%, respectively.

The innovation activity status of the business is given in Figure 17.
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Figure 17 Carrying out Innovation Activities of the Business

The companies participating in the research carry out 76.92% innovation activities. The rate of companies

that do not carry out innovation activities is 14.57% and 8.5% does not have any information on this
subject. The R&D activity status of the business is given in Figure 18.
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Figure 18 Carrying out R&D Activities of the Business

The companies participating in the research carry out 75.10% R&D activities. The rate of companies that

do not carry out R&D activities is 20.08% and 4.82% does not have any information on this subject.

The distribution regarding the existence of a separate unit for the sustainability activities of the business
is given in Figure 19.
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Figure 19 Having a Separate Unit for the Business's Sustainability Activities

The companies participating in the research carry out 50.20% sustainability activities. The rate of

companies that do not carry out sustainability activities is 41.37% and 8.43% does not have any
information on this subject.

The turnover change of the companies during the Covid-19 pandemic process (2020/2021) is given in
Figure 20.

B

Count

Figure 20 The Turnover Change of the Companies During the Covid-19 Pandemic Period
(2020/2021)

It has been determined that the turnover change of the companies during the Covid-19 process (2020/221)
has increased by 24.38%. This was followed by 17.77% (Decreased by 1-25%) and 16.53% (Increased
26-50) respectively. The change in Business costs after the Covid -19 pandemic is given in Figure 21.
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Figure 21 Change in Business Costs After the Covid -19 Pandemic
When the change in Business costs after the Covid -19 epidemic was examined, it was seen that the costs
increased tremendously by 57.38%. This was followed by increased slightly with 30.33% and not changed

with 6.97, respectively. The problems faced by the business during the Covid-19 Pandemic process are
given in Figure 22.
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borders, Health borders
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borders

Figure 22 Problems Faced by the Business During the Covid-19 Pandemic

The supply chain issues that the business faced during the Covid-19 pandemic is costs (increased logistic
cost) with 36.86% of the largest problems in which you are examined. This was followed by cost,

changing routes and health inspections at borders problem with 25.42% and cost, changing routes with
18.64%, respectively.
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The problems experienced in the business during the Covid-19 pandemic are given in Figure 23.
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Figure 23 Problems in the Business During the Covid-19 Pandemic

When the problems experienced in the business during the Covid-19 epidemic are examined, the most
experienced problem is delayed communications with shipping and supply chain partners with 22.36%.

This was followed by transit delay and a decrease in trade volume.

The change in the transportation and supply chain strategies of the business at the end of the Covid -19

pandemic process is given in Figure 24.
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Figure 24 The Change of the Business's Transportation and Supply Chain Strategies at the end of
the Covid -19 Pandemic Process

When the change in the transportation and supply chain strategies of the business at the end of the Covid
-19 pandemic process was examined, it was determined that it changed with 58.06%, did not change with
27.42% and was no idea with 14.52%. The distribution of working from home during the pandemic
process is given in Figure 25.
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Figure 25 The Covid-19 Pandemic Process, the Business's Preparations to Upgrade its Technology
and Improve its Ability to Work from Home

The Covid-19 pandemic process has been examined as the Business prepares to upgrade its technology

and improve its ability to work from home. It was determined that preparations were made with 59.11%
and not with 36.03%. 4.86 % of the participants stated that they had no idea.

The storage of the Business's digital data during the Covid-19 pandemic is given in Figure 26.
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Figure 26 Storing the Business's Digital Data During the Covid-19 Pandemic Process

When the digital data storage of the business was examined during the Covid-19 pandemic process, it was

determined that they used ERP with 57.14%, special software program with 24.90% and excel with
17.96%.

The disruptions and congestions experienced in cargo transportation activities during the Covid-19
pandemic, as well as the insufficient capacity in cargo services, caused the inability to keep up with the
demand and the decrease in service quality. The answer to this problem is given in Figure 27.
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Figure 27 The Effects of Disruptions in the Covid-19 Process and Insufficient Capacity in Cargo
Services on the Inability to Keep up with the Demand and the Decrease in Service Quality

When the effects of the disruptions in the Covid-19 process and the lack of capacity in cargo services, the

inability to keep up with the demand and the decrease in service quality, were examined, it was found that
it was affected by 62.65% and not by 23.69%.

The distribution of the Business's technological investments to meet the needs of its customers during the
Covid -19 pandemic is given in Figure 28.
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Figure 28 The Business Makes Technological Investments to Meet the Needs of its Customers
During the Covid -19 Pandemic.

When the Business was examined to make technological investments to meet the needs of its customers
during the Covid -19 epidemic, it was determined that 57.43% were made and 29.72% were not. 12.85%

of the participants stated that they had no idea. The distribution of the Business's success at the end of the
Covid-19 pandemic process is given in Figure 29.
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Figure 29 The success of the Business at the End of the Covid-19 Pandemic Period

When the success of the Business at the end of the Covid-19 pandemic process is examined, it has been
determined that it has achieved 83.53% success and not 8.43% success. 8.03% of the participants stated

that they had no idea. The distribution of purchasing activity for logistics services during the pandemic
period is given in Figure 30.
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Figure 30 Purchasing Activity for Logistics Services During the Pandemic Period

When the distribution of purchasing activity for logistics services was examined during the pandemic
period, it was found that it increased by 53.01%, remained the same by 24.90% and decreased by 22.09%.

The situation of having clear information about how and what special effects the recovery will have at the
end of the Covid-19 pandemic process is given in Figure 31.
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Figure 31 The State of Having a Clear Knowledge of How and What Special Effects the Recovery
will have at the end of the Covid-19 Pandemic Process

The situation of having a clear knowledge of how and what special effects the recovery will have at the
end of the Covid-19 pandemic process has been examined. 57.49% of the participants stated that they had

clear information, 17.00% did not have clear information and 25.51% stated that they had no idea.
Descriptive statistics according to the dimensions of the scale are given in Table 10.

Table 10 Descriptive Statistics of Scale Dimensions

N Mean SD
Strategy and Investment 248 2.98 0.85
Cost 247 3.65 1.05
Supply Chain 246 2.87 0.84
Supply Chain Process 249 3.30 0.80
Management
Technology Digitalization 249 3.19 1.06
Valid N 245

It has been determined that the Covid-19 process has the greatest effect on the increase in costs in logistics
services (3.65 = 1.05), and then on the supply chain management (3.30 + 0.80). It partially affected the
business's strategy and investments (2.98 + 0.85).
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4.3. Exploratory Factor Analysis (EFA) Findings

Survey data of 250 companies were used to measure the impact of the Covid-19 pandemic on the logistics
business or logistics service unit business activities. It was measured with a total of 22 questions, 3 for
the effect of the pandemic on the strategy and investment of the businesses, 3 for the effect on the cost, 5
for the supply chain activity, 6 for the supply chain management and process, and 5 for the effect of
technology & digitalization. The companies participating in the research were asked to answer the
questions in the range from 1: I strongly disagree to 5 = | strongly agree.

Factor analysis was performed to determine the sub-dimensions of the logistic effect scale. Kaiser-Meyer-
Olkin (KMO) sample adequacy test and Bartlett sphericity test were applied to test the suitability of the
data set for factor analysis. Since the KMO value was above 0.50 and the Bartlett test was significant at
0.05 significance level, the data set was found suitable for factor analysis (KMO=0.891, y? Bartlett test
(231) = 2257.987; p=0.000). Bartlett's test of sphericity should be meaningful and Kaiser-Mayer Olkin
(KMO) value should be greater than 0.50, preferably greater than 0.60 (Hair et al., 2010;
Tabachnick&Fidell, 2013). Bartlett's test of Sphericity is significant and KMO value is greater than 0.60.
Also, it has been determined that the results of Bartlett's test of sphericity (Bartlett, 1954) are significantly
different from zero. If the value is higher, it means that the correlation between pairs of variables is

explained by other variables.

The questions were analyzed using the logistic effect scale principal component analysis and the Varimax
rotation method. In the factor analysis, five factors with eigenvalues of 1 and above were obtained by
removing the questions with a sampling adequacy measure below 0.50, the only one under the factor, with
close factor weights, and with factor weights below 0.50. Alpha values above 0.7 for five main factors
are appropriate (Radhakrishna, 2007; Hair et al., 2010). When the reliability analysis of the factors was
made, it was determined that one factor was below the reliability level of 0.70 when the reliability level
was made for all factors. Cronbach's Alpha coefficient (DeVon et al., 2007) was calculated for each sub-
dimension. Since this single factor below 0.70 will not be used, 3 questions under this factor were removed
from the analysis and a final factor analysis was performed. As a result of this factor analysis, five factors
consisting of 22 questions were obtained. Mvududu and Sink (2013) stated that the acceptable number of

items for each factor is between 4 and 10.

Between variables looking at the Pearson correlation coefficients, since Determinant = 0.001>
0.000000173, there is no multicollinearity problem (Field, 2006). The degree and direction of the
relationships emerge with the correlation between the variables used in the research. The hypothesis that
the correlation coefficient is between - or + 0.3 and 1.0 is accepted (Ratner, 2009). Correlations between

PCA and data are expected to be high.

The anti-image is calculated to measure correlations between variables in the matrix. By looking at the

anti-image diagonal matrix in the analysis results, the diagonal elements should be greater than p>0.5 for
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the adequacy of the samples (Sarstedt & Mooi, 2014). When the anti-image matrix of the research is
examined, it shows that there is a correlation between the variables. Anti-image correlation matrix is
greater than 0.75. This result shows that there is sufficient internal consistency between the variables and

that we continue the factor analysis.

The total variance explained was found to be 75.835%. Factors are named as “Strategy & Investment”,
“Cost”, “Supply Chain”, “Supply Chain Management and Process” and “Technology & Digitalization”
respectively.

As a result of the factor and reliability analyzes made on the question groups regarding the effect of the
in the study, new variables were determined in the Covid-19 pandemic related to logistics business or
logistics service unit business activities. A new variable was defined regarding the effect of the pandemic
on logistics, and the average method, which is one of the total value calculation methods, was used in the
calculation of this variable. As a result of the EFA analysis, it can be said that the scale is reliable and

valid. The factor analysis result table is given in Table 11.

Table 11 EFA Results of Factors

Factor Name Factor Item Factor Loading % Variance Reliability
Q1 0.535
Strategy& Q2 0.848 20.065 0.788
Investment Q3 0.861
Q4 0.802
Q5 0.838
Cost Q6 0.859 17.619 0.952
Q7 0.811
Q8 0.716
Q9 0.770
Supply Chain Q10 0.671
Q11 0.775 13.953 0.845
Q12 0.558
Q13 0.533
Q14 0.579
Supply Chain Q15 0.709
Process Q16 0.833 13.551 0.900
Management Q17 0.696
Q18 0.685
Q19 0.615
Technology& Q20 0.912
Digitalization Q21 0.920 10.647 0.948
Q22 0.873
Total % Variance 75.835

Kaiser-Meyer-Olkin (KMO) Parameter ~ 0.891

Bartlett's Test Approx. Chi-Square Value 2257.9
Sd 23
p (p<0.05) 0.00
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4.4. Normality Test

The data obtained in the study were normalized and according to the number of groups in the variable.
To test whether the data are normally distributed, the kurtosis and skewness values of the variables were
checked.

The skewness values for the normal distribution of the data, it was stated that it should be between 3 and
+3, and the kurtosis values should be between 10 and +10 (Brown, 2006). Hair et al. According to (2010)
stated that it should have skewness between -2 and +2 and kurtosis between -7 and +7. However,
Tabachnick and Fidell (2013) generally stated that skewness and kurtosis values for sample sizes over
200 do not affect deviations from normality. According to the literature, skewness and kurtosis values

should not exceed 3 and 10.

As can be seen in Table 12, the kurtosis and skew values are within the specified limits.

Table 12 Analysis for Data Normality

Strategy Supply SCP Technology
Investment Cost Chain Management Digitalization Overall
N Valid 248 247 246 249 249 250
Missing 2 3 4 1 1 0
Std. Error of Mean .054 .067 .054 .051 .067 .043
Skewness -.064 -.681  .058 -.190 -.101 -.501
Std. Error of Skewness 155 155 155 154 154 154
Kurtosis -.404 -219  -461 -.512 -.865 .326
Std. Error of Kurtosis 308 309 .309 307 307 307

Therefore, it can be said that the data meet the normality assumption.

4.5. Descriptive Statistics of the Developed Scale

The descriptive statistics of the scale regarding the impact of the Covid-19 Pandemic on businesses are
given in Table 13.
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Table 13 Measurement Items

Factor Item Measurement Mean SD
Q1 The Covid-19 pandemic has adversely affected our 3.09 1.10
Strategy and business's strategic resource use.
Investment Q2 Covid-19 has adversely affected our business's new 2.81 1.23
investment and growth plans.
Q3 The Covid-19 pandemic has directed our business to 3.07 1.13
new markets.
Total 2.98 1.15
Q4 The Covid-19 pandemic has increased our business's 3.82 1.14
logistics costs.
Cost Q5 The Covid-19 pandemic process has increased the 3.73 1.20
transportation costs of our business.
Q6 The Covid-19 pandemic process has increased our 3.55 1.21
business's storage costs.
Q7 The Covid-19 pandemic process has increased our 3.64 1.14
business's transfer costs.
Q8 The Covid-19 pandemic process has increased the 3.57 1.17
stock costs of our business.
Total 3.66 1.17
Q9 The Covid-19 pandemic has shifted our business 2.65 1.04
from a holistic supply chain to a fragmented supply
chain.
Supply Q10 During the Covid-19 pandemic process, our
Chain business's distribution structure has been disrupted 3.16 1.09
and has caused delays.
Q11 During the Covid-19 pandemic process, our
business's lean, flexible and durable structure has 2.95 1.08
been transformed into a complex and layered
logistics network structure.
Q12 During the Covid-19 pandemic, our business had
problems in the continuity of logistics operations and 2.82 1.09
caused customer losses.
Q13  The Covid-19 pandemic has reduced our business's
commercial activities. 2.58 1.21
Total 2.83 1.10
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Q14 During the Covid-19 pandemic, our business's
service delivery was adversely affected (Cargo type 3.12 1.17

change etc.).

Supply Q15 During the Covid-19 pandemic process, our
Chain business's resource shortage has led to a global, local 3.25 1.11
Process and regional search for resources.
Management Q16 The Covid-19 pandemic has led to multiple
procurement planning by expanding our supplier 3.43 1.13

portfolio instead of working with a single supplier.

Q17  During the covid-19 pandemic process, our business
has increased the time to respond to our customers' 3.20 1.04

problems, needs and suggestions.

Q18  During the Covid-19 pandemic, it adversely affected

the customs and border procedures. 3.51 1.15
Q19 During the Covid-19 pandemic, the problems
experienced in our business's shipment and supply 3.13 1.14

chain adversely affected the business's performance.
Total 3.32 1.11

Q20 The Covid-19 pandemic process has increased the

speed of our business's digitalization (Automation, 3.12 1.18
Technology assembly/robot systems, artificial intelligence, etc.).
and Q21 The Covid-19 pandemic process has facilitated the
Digitalization integration of the data used in our business and the 3.50 1.02

acquisition of digital results.

Q22 The Covid-19 pandemic process has increased our
business's digital transformation, automation and 3.21 1.20

similar technological investments.

Total 3.28 1.13

According to the descriptive statistics results, the Covid-19 pandemic process increased the logistics costs
of the companies (3.82+ 1.14), increased the inventory costs (3.57+ 1.17), increased the transfer costs
(3.64=+ 1.14), negatively affected the customs and border transactions (3.51+ 1.15), customer losses (2.82+

1.09) and investment and growth plans (2.81+ 1.23) were partially affected.
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4.6. Testing Research Hypotheses

Since the data were normally distributed, mean comparison tests (Hypothesis) were investigated with the
help of parametric statistics techniques. In this part of the research, the dimensions of the scale belonging
to the participating companies were examined and it was investigated whether there was a significant
difference according to the characteristics of the business.

4.6.1. Findings of Difference Between the Businesses’ Management Status

In order to test whether the dependent variable differs according to the management status, Analysis of
Variance (ANOVA) was performed and statistically analyzed between the management status groups of

the businesses at the 95% confidence interval. The research hypothesis for this measurement is as follows:

Hi: There are differences in terms of management status according to the activities of the
businesses.
The ANOVA test result for hypothesis testing is given in Table 14.

Table 14 ANOVA Test Results

F p
n Mean value value
Activities of the Businesses Multinational 80 3.4026 1.858 0.137
National 97 3.161
Regional 23 3.156
Local 50 3.198

“p<0.05

Within the scope of the research, it was tested whether the logistics effects of the pandemic of the
companies with different businesses' management status were equal or not by ANOVA analysis of
variance. As a result of ANOVA analysis, it was found that there was no statistically significant difference

between management status groups (p=0.137>0.05).

4.6.2. Findings of Difference Between the Logistics Services Provided by the Company

Whether the dependent variable differs according to the logistics service groups provided by the company
was statistically analyzed with the ANOVA test at the 95% confidence interval. The research hypothesis

for this measurement is as follows:

H»: There are differences in the activities of the businesses in terms of the logistics service groups
offered by the companies.
The ANOVA test result for hypothesis testing is given in Table 15.
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Table 15 ANOVA Test Results

F p
n Mean value value
Supply chain services 32 3.03 1.516 0.183
Distribution-transportation services 30 3.38
Activities of the  Storage services 15 3.20
Businesses .
Customs clearance services 7 3.80
Handling services 3 2.65
Insurance Services 3 2.63
*p<0.05

Within the scope of the research, whether the logistics effects of the pandemic of companies with different
logistics services are equal or not was tested with ANOVA analysis of variance. As a result of ANOVA
analysis, it was found that there was no statistically significant difference between different logistics
service groups (p=0.183>0.05).

4.6.3. Findings of Difference Between the Firm's Number of Employees

The effect of the Covid-19 pandemic was investigated according to the number of employees of the

business. The research hypothesis for this measurement is as follows:

Hs: There are differences in terms of number of employees according to the activities of the
businesses.

When the companies with different employee numbers were tested whether the effect of the pandemic
was equal, it was determined by the Levene test that the groups did not have equal variance. In this case,
the prerequisite of the ANOVA test could not be met, and Welch and Brown-Forsythe tests were
performed instead of the Anova test. When the equal variance assumption is not met, the Welch and
Brown - Forsythe tests can be used instead of the ANOVA test based on the F statistic. Welch test is more
powerful than Brown - Forsythe test. The results are given in Table 16.
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Tablo 16 Result of Welch and Brown-Forsythe Tests by Different Employee Groups

n Mean Welch Brown-Forsythe
Activities of the Businesses 1-9 23 3.026 Fvalue 84.807 131.751
10-49 33 3.316 P value 0.127 0.070
50-249 59 3.380

250-499 35 2.956
500-999 25 3.150

1000 + 72 3.320
Tamhane Results Mean
Difference Std. Error p
1-9 10-49 -.286 .189 .658
50-249 -.335 171 372
250-499 074 187 .999
500-999 -.102 202 .996
1000 + -.289 167 513
10-49 1-9 .286 189 .658
50-249 -.048 152 1.000
250-499 .361 .169 275
500-999 184 185 919
1000 + -.003 147 1.000
50-249 1-9 335 171 372
10-49 .048 152 1.000
250-499 424 149 .069*
500-999 233 .166 728
1000 + .045 122 .999
250-499 1-9 -.074 187 .999
10-49 -.361 .169 275
50-249 -.424 149 .069*
500-999 =177 183 927
1000 + -.364 144 119
500-999 1-9 102 202 .996
10-49 -.184 185 919
50-249 -.233 .166 728
250-499 177 183 927
1000 + -.187 162 .858
1000 + 1-9 .289 167 513
10-49 .003 147 1.000
50-249 -.045 122 .999
250-499 .364 144 119
500-999 187 162 .858

*p<0.10

4.6.4. Findings of Difference Between the Businesses’ Distribution Placements

In this section, the effect of the Covid-19 pandemic according to the distribution location of the business
was investigated by ANOVA test.
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The research hypothesis for this measurement is as follows:

Ha: There are differences in terms of different distribution placements according to the activities

of businesses.

The ANOVA test result for hypothesis testing is given in Table 17.

Table 17 ANOVA Results

F P
n Mean value value
Activities of the There are multiple distribution placements in 82 3.306 0.902 0.407

Businesses the same/different cities in Turkey.
There is only one distribution place in Turkey. 99 3.16
It has a distribution place abroad. 63 3.23
“p<0.05

Within the scope of the research, it was tested with one-way analysis of variance whether the logistics
effects of the pandemic are equal according to the different distribution locations of the businesses. As a
result of one-way analysis of variance, it was found that there was no statistically significant difference

between different distribution locations of the businesses (p=0.407>0.05).

4.6.5. Findings of Difference Between the Businesses’ Market Shares

The effect of the Covid-19 pandemic according to the market share of the companies in Turkey was
investigated with the ANOVA test. The research hypothesis for this measurement is as follows:

Hs: There are differences in terms of market share according to the activities of businesses.
There were 80 business representatives who did not know about this subject and 28 business
representatives who did not want to share information on this subject. The results of the other businesses

that provided information are given in Table 18.

Table 18 ANOVA Results

F p
Market Share n Mean value value
%10 and below 56 3.28 0.393 0.883
Activities of the Businesses %11 - 29 38 3.26
%30- 49 24 3.11
%50 - 79 13 3.36
80% and above 8 3.11
“p<0.05

Within the scope of the research, it was tested with one-way analysis of variance whether the logistics

effects of the pandemic are equal according to the different market share of the businesses. As a result of
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ANOVA test, it was found that there was no statistically significant difference between different market
share of the businesses (p=0.883>0.05).

Logistics services of businesses with a market share of 50-79% and 10% or less were more affected by
the pandemic than other market shares. Businesses with 10% or less market share; It has been seen that
there are businesses that include all activities of the supply chain and provide distribution and
transportation services. In addition, it has been determined that the costs of these companies have

increased too much during the pandemic, and that the number of employees is up to 250 small businesses.

4.6.6. Findings of Difference Between the Businesses’ Annual Turnover

The effect of the Covid-19 pandemic according to the approximate turnover of the companies in Turkey
was investigated with the ANOVA test. The research hypothesis for this measurement is as follows:

Hs: There are differences in terms of annual turnover according to the activities of businesses.
ANOVA test results are given in Table 19.

Table 19 ANOVA Results

F p
Market Share n Mean value value
Activities of the Businesses More than 1 Billion € 25 3.434 0573 0.720
50 Million — Less than 1 Billion € 52 3.153
Less than 10-50 Million € 28 3.217
Less than 2-10 Million € 85 3.200
Less than € 2 Million 19 3.288

I am not knowledgeable about this. 38  3.251

“p<0.05

Whether there is a difference in terms of annual turnover according to the activities of the businesses was
investigated with the ANOVA test and it was determined that there was no statistical difference
(p=0.720>0.05).

4.6.7 Findings of Difference Between the Change in Company Costs After the Covid -19

Pandemic

Within the scope of the research, whether the logistic effects of different cost changes of the companies
after the pandemic are equal or not was tested by analysis of variance. The research hypothesis for this

measurement is as follows:

H-: There are differences in terms of the change in company costs of businesses after the Covid -

19 pandemic.

Within the scope of the research, when we wanted to test whether the logistics effects of companies with
different cost changes after the pandemic process were equal, a statistically significant difference was
found between the groups as a result of the ANOVA test. ANOVA test results are given in Table 20.
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Tablo 20 ANOVA Test Result of the Logistics Effects of Companies with Different Cost Changes
After the Pandemic

F p
Cost Changes n Mean value value
Activities of the Decreased slightly 13 2.859 10.904 0.00"
Businesses Increased slightly 74 3.054
Didn’t changed 17 2718
Increased tremendously 140 3.449
Scheffe Results Mean Std.
Difference Error p
Decreased slightly Increased slightly -.1952 .2048  .823
Didn’t changed .1406 2509  .957
Increased tremendously -.5901 1975  .032°
Increased slightly Decreased slightly 1952 2048  .823
Didn’t changed 3357 1832 342
Increased tremendously -.3949 .0979 .001"
Didn’t changed Decreased slightly -.1406 2509 957
Increased slightly -.3357 1832 342
Increased tremendously -.7306 1749 001"
Increased tremendously Decreased slightly 5902 1975  .032°
Increased slightly .3949 .0979  .001"
Didn’t changed .7306 1749 001"

“p<0.05

Within the scope of the research, when we wanted to test whether the logistics effects of the companies
with different company cost changes after the pandemic process were equal, the Levene test found that
the variances of the groups were equal (Levene p=0.685>0.05).

As a result of the Scheffe test, it has been determined that companies whose firm costs have changed
tremendously after the pandemic have more logistics effects than firms whose firm costs have not changed
after the pandemic (prremendousty=3.449; Wpidn't change=2.718). Similarly, a statistically significant difference
was found between the other groups (Utremendousy=3.449; Decreased=2.859; WTremendousty=3.449;
Wincreased=3.054).

4.7. Findings Related to Correlation Analysis

Relationships between variables were measured by correlation analysis and the findings are presented in
Table 21. According to the results of the correlation analysis, a positive and significant relationship was

found between all variables at the 0.05 significance level.

52



Table 21 Correlation Results

Correlations

S&l C SC SCPM T&D
S&I Pearson Correlation 1
Sig. (2-tailed)
N 248
C Pearson Correlation 512 1
Sig. (2-tailed) .000™
N 247 247
SC Pearson Correlation 632 429 1
Sig. (2-tailed) .000™ .000™
N 246 246 246
SCPM Pearson Correlation 513 .539 .600 1
Sig. (2-tailed) .000™ .000™ .000™
N 247 246 246 249
T&D Pearson Correlation .284 .361 228 251 1
Sig. (2-tailed) .000™ .000™ .000™ .000™
N 247 246 245 248 249

“"Correlation is significant at the 0.01 level (2-tailed).

The highest relationship among the variables was found between the firm's strategy & investment and the
supply chain. The correlation between both variables was positive and high (p<0.05; r=0.632). A positive
and high relationship was also found between supply chain and supply chain management and process
(p<0.05; r=0.600). The highest relationship between the logistics cost variable and supply chain
management and process were found (p<0.05; r=0.539), and a positive and moderate relationship was
found between cost and T&D (p<0.05; r=0.361).

4.8. Multiple Linear Regression Analysis

4.8.1. The Effect of the Pandemic on the Strategy & Investment of Companies

In the Covid-19 pandemic, companies' strategy & investments are expected to have an impact on cost,
supply chain and process management, and digitalization. Regression analysis was performed to test the

accuracy of this expectation. Figure 32 shows the model to be measured.
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Figure 32 Research Model

Regression analysis was applied to see the effect of sub-dimensions “Cost”, “Supply Chain”, “SC Process
Management” and “Technology&Digitalization” obtained because of factor analysis on
“Strategy&Investment” of businesses during the pandemic process. Regression analysis results are given
in Table 22.

Table 22 Regression Analysis Results

Dependent variable: Strategy&Investment

Independent variables Beta t value p value
Cost 0.174 3.699 0.000"
Supply chain 0.446 7.552 0.000"
SC Process management 0.138 2.034 0.043"
Technology&Digitalization 0.052 1.313 0.190

R=0.690; R?=0.476; F value=54.610; p value= 0.000

“p<0.05

As aresult of the multiple linear regression analysis, it was determined that the technology & digitalization
dimension did not affect the strategy & management of the businesses in the pandemic. It was found that
other sub-dimensions were explained at a moderate level (R=0.690; R?=0.476; F (4) = 54.610; p value=
0.000). The most descriptive of the sub-dimensions is the supply chain dimension ($=0.446). This

dimension was followed by cost and SC process management, respectively (f=0.174; p=0.138).
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It is statistically significant that the model obtained is used to explain the effects of logistics services in
the pandemic, since the problem of multicollinearity and covariance with the multiple linear regression

assumptions is not encountered and the error terms are normally distributed.
The hypothesis established in the research is given below.

Hg: There is a positive relationship between “Strategy&Investments”, “Cost”, “Supply chain”,

“SC process management” and “Digitalization&Technology” in the pandemic process of businesses.

As a result of the hypothesis, it has been determined that there is a positive relationship between
“Strategy&Investments”,  “Cost”,  “Supply chain”, “SC  process management”  and

“Digitalization& Technology” in the pandemic process of businesses (p=0.00<0.05).
4.8.2. The Effect of the Pandemic on the Cost of Companies

The costs of companies in the Covid-19 pandemic are expected to have an impact on
“Strategy&Investment”, “Supply chain”, ‘“Process management” and “Digitalization&Technology”.
Regression analysis was performed to test the accuracy of this expectation. Figure 33 shows the model to

be measured.

Strategy&Investment
Supply Chain

SC Process | Cost
Management

Technology&
Digitalization

Independent variables Dependent variable

Figure 33 Research Model

Regression analysis was applied to see the effects of “Strategy&Investment”, “Supply chain”, “Process
management” and “Digitalization&Technology” sub-dimensions obtained because of factor analysis on

the costs of businesses during the pandemic process. Regression analysis results are given in Table 23.
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Table 23 Regression Analysis Results

Dependent variable: Cost

Independent variables Beta t value p value
Strategy&Investment 0.310 3.699 0.000"
Supply chain 0.023 0.267 0.790

SC process management 0.461 5.327 0.000"
Technology&Digitalization 0.188 3.699 0.000"

R=0.625; R?=0.390; F value= 38.379; p value= 0.000

As a result of the multiple linear regression analysis, it was determined that the size of the supply chain
did not affect the cost of the businesses in the pandemic. Other sub-dimensions were described as
moderate (R= 0.625; R?=0.390; F(4) = 38.379; p value= 0.000). The most descriptive of the sub-
dimensions is the supply chain process management dimension. This dimension was followed by

Strategy&Investment and Technology&Digitalization, respectively ($=0.461; 3=0.310).

It is statistically significant that the model obtained is used to explain the effects of logistics services in
the pandemic, since the problem of multicollinearity and covariance with the multiple linear regression

assumptions is not encountered and the error terms are normally distributed.

The hypothesis established in the research is given below.

Ho: There is a positive relationship between the “Costs of businesses” in the pandemic process
and “Strategy & Investment”, “Supply chain”, “SC process management” and “Digitalization &
Technology”.

It has been determined that there is a positive relationship between the “Costs of the businesses
in the pandemic process and strategy & investment, supply chain, SC process management and
digitalization & technology (p=0.00<0.05).
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5. CONCLUSION AND IMPLICATIONS

It has been observed that communicable diseases such as HIN1, H5N1, MERS, SARS, Ebola, Covid-19
appear in the world every two years in recent years, and this situation will necessitate the development of
international cooperation and coordination in the logistics sector in the future. Due to possible pandemics
in the future, global initiative needs to increase, and countries need to strengthen their preparedness and

resilience.

The Covid-19 pandemic has improved the coordination of businesses in emergencies. It has increased its
coordination at regional, national, and international levels. Keeping efficient supply chains and goods
moving has become important. The importance of the data-based decision-making process has increased
and evidence-based approaches have begun to be adopted in decision-making. In particular, the collection
of data on companies in the digital environment and the digitalization of supply processes have made the
logistics industry safer and more efficient. In addition, communication traffic with all sectors has

increased.

The thesis research makes an important contribution to the literature in terms of investigating the impact
of the COVID-19 pandemic on the businesses providing logistics and supply chain management services
in Turkey. In the study, first, a scale was developed for a comprehensive examination of the effects of the
pandemic on the logistics sector. With this study, it has been evaluated that it will help the companies in

the sector, public and private decision makers to develop policies for the effects of Covid-19.

The purpose of this research is to investigate the impact of the Covid-19 pandemic on logistics service
companies and to reveal the situations encountered during the pandemic process. In the research, data
were obtained from companies providing logistics services through a questionnaire, which is one of the
quantitative data collection tools. The obtained scale was first applied to a small number of companies
with a pilot study, and reliability and validity tests were conducted with EFA. The scale obtained because
of the pilot study was sent electronically to all companies in Turkey. With EFA analysis, it was determined
that the scale was reliable and valid.

When the descriptive statistics of the companies participating in the research were examined, it was seen
that companies representing almost all sectors in their fields of activity participated in the survey. It has
been determined that the companies are mostly international companies, there are more companies with
50-249 and 1000+ employees, the companies have more than one distribution location and companies
that distribute abroad, and there are companies with a high market share.

When the logistics services of the companies were examined during the pandemic process, it was seen
that the general average was at the level of "Partially agree". However, it was determined that the level of
participation in some questions was at the level of "Agree" and "Strongly agree". It was determined that

the Covid-19 pandemic affected logistics, transfer and transportation costs and negatively affected
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customs and border operations. It has been seen that the Covid-19 pandemic has facilitated the digitization

and integration of data owned by companies.

It has been determined that most of the businesses do not have clear information about how and what the
specific effects of the recovery will be at the end of the Covid -19 pandemic process. In addition, it was
determined that the lack of capacity in cargo services, as well as the disruption and congestion in cargo
transportation activities during the Covid-19 pandemic process, caused the inability to keep up with the
demand and the decrease in service quality. However, at the end of the Covid -19 pandemic process, it
was seen that most companies made changes in their supply chains and logistics companies were
successful at the end of the pandemic. In addition, it has been determined that the biggest effect of cost

increase in businesses is logistics services and supply chain management.

In the study, the effects of the covid-19 pandemic were examined by statistical hypothesis tests. According
to the results of the hypothesis test, it was observed that multinational companies were more affected by
the pandemic than regional companies in terms of cost and supply chain. It was determined that
multinational companies were affected more than regional and local companies according to the
technology and digitalization of companies during the pandemic process. In terms of technology and
digitalization of companies, it was determined that companies with a low number of employees were more
affected by the pandemic than companies with a high number of employees.

One of the results found in this study is that the epidemic has disrupted the operations of the companies'
supply chains. Similar results are also seen in the literature (Alok et al., 2022). In addition, it was seen
that the pandemic process "Partially affected" the strategy & investments of the companies. Results in
parallel with the results of Sodhi and Alok's study were found, and it is recommended that companies
reconsider their strategies so that the supply chain can continue without interruption (Sodhi et al., 2021,
Alok et al., 2022). The lean, flexible and durable structure of the business during the pandemic process,
and its transformation into a complex and layered logistics network structure were found at the level of
partially agree in the research. In the literature studies, it has been seen that the flexibility of the business
reduces the effect of the pandemic (Ozkanlisoy, 2021; Kdhkénen& Patrucco, 2022). When the effect of
the pandemic on the companies according to their market shares was examined, it was determined that
there was no significant effect on all variables. However, in terms of T&D, it has been determined that
companies that carry out innovation and R&D activities are more affected by the pandemic than
companies that do not.

Another effect of the pandemic on companies is that they prefer multi-supply planning by expanding their
supplier portfolio instead of working with a single supplier. In the study, it was seen that companies
responded between “Partially agree” and “Agree”. In literature studies, it has been seen that the Covid-19
pandemic has directed companies to more than one supplier (Sreenivasan & Suresh, 2022; Seyedmohsen
& Dmitry, 2022).
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It has been determined that the transfer and stock costs of logistics companies increase the company's
storage costs during the pandemic process. Similar results were seen in the literature studies and it was
concluded that the pandemic increased the logistics costs (Ozkanlisoy, 2021; IFC, 2022; PWC, 2022).

In the Covid-19 pandemic, it has been observed that companies with more than one distribution location
in the same/different cities in Turkey in terms of technology & digitalization are more affected by the
Covid-19 pandemic than companies that distribute abroad. One of the most important factors in increasing
resilience in the sector is the digitalization of companies' supply chain operations. There are similar results
that the digitization of the industry improves performance (Hotlan et al., 2021; Ozkanlisoy; Keita et al.,
2021). In order to strengthen the supply chain in Turkey, companies' digital investments should be
encouraged by the government and SMEs. It has been determined that the Covid-19 pandemic process
facilitates the data integration of companies and the acquisition of digital results. These results are
supported by studies in the literature (Grzelakowski, 2022; Lachvajderova et al., 2022). As a result of the
research, it was determined that the performance of the companies was negatively affected due to the
problems experienced in the shipment and supply chain during the pandemic process, and it was seen that
the companies partially agreed with this result (Guilherme et al., 2021; Nguyen, 2022; Appiah, 2022).

In the Covid-19 pandemic, companies' strategy & investments are expected to have an impact on cost,
supply chain and process management, and digitalization. Regression analysis was applied to see the
effect of sub-dimensions cost, supply chain, SC process management and technology&digitalization
obtained as a result of factor analysis on strategy&investment of businesses during the pandemic process.
As aresult of the multiple linear regression analysis, it was determined that the technology & digitalization
dimension did not affect the strategy & management of the businesses in the pandemic. It was seen that
other sub-dimensions (Cost, supply chain, SC process management) explained the strategy &
management of the businesses at a moderate level. The most descriptive of the sub-dimensions is the
supply chain dimension. This dimension was followed by cost and SC process management, respectively.
In addition, as a result of the hypothesis, it has been determined that there is a positive relationship
between strategy & investments and cost, supply chain, SC process management and digitalization &
technology in the pandemic process of businesses.

The costs of companies in the Covid-19 pandemic are expected to have an impact on strategy and
investment, supply chain and process management, and digitization. Regression analysis was performed
to test the accuracy of this expectation. As a result of the multiple linear regression analysis, it was
determined that the size of the supply chain did not affect the cost of the businesses in the pandemic.
Other sub-dimensions were described as moderate. The most descriptive of the sub-dimensions is the
supply chain process management dimension. This dimension was followed by strategy&investment and
technology&digitalization, respectively. It has been determined that there is a positive relationship
between the costs of the businesses in the pandemic process and strategy & investment, supply chain, SC

process management and digitalization & technology.
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In order to increase operational efficiency in logistics and supply chain with the effect of Covid-19,
companies need to adapt to Industry 4.0 digital transformation and provide technological infrastructure
and system integrations. It will enable the businesses to adapt to the sudden changes in the sector with
digitalization, to analyse the current situation easily by analysing all the processes of the companies, to

make reliable predictions for future situations, and to reveal strategies and roadmap/s.

The factors that emerged with the thesis research and that companies that provide logistics services should
consider for the future are the implementation of new approaches in their supply chains, the emphasis on
the strategies and investments of the businesses, the increase in the understanding of localization and a
better understanding of digital transformation, and the digitalization dimension of the businesses should
be seen as a necessity.

In addition, one of the most important criteria for the pandemic to create awareness in companies
providing logistics services is the need to increase supply chain flexibility. In addition, other important
factors for companies providing logistics services to compete globally are that they need to take the
necessary measures to create durable supply chains, digitize their production and warehouses, and have a
plan that can reduce risks. The pandemic has required companies to make them more agile and visible.
Firms should aim to terminate disruptive suppliers, change their purchasing strategy, and find alternative

suppliers that focus as much on local sourcing as possible.

In the future, with Industry 4.0 and 5.0, the digital transformation of companies, interoperability, logistics
and supply chain management will gain more importance thanks to digitalization, and their applicability
and effectiveness in real life will increase. Especially in this field, organizational theory, data science,
statistics, mathematics, computer science and software and hardware engineering and future

interdisciplinary studies will be very important and high added value.
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APPENDIX A

The Conducted Survey (in Turkish)

COVIiD-19 PANDEMI SURECININ iSLETMELERIN LOJISTIK FAALIYETLERI
UZERINDEKI ETKISININ ARASTIRILMASINA ILISKIN ANKET FORMU

Degerli Katilimci;

Elinizdeki anket formu, Marmara Universitesi Sosyal Bilimler Enstitiisii Y&neticiler i¢in Karar
Bilimlerinde yapilan yiiksek lisans bitirme tezine veri elde etmek amaciyla hazirlanmistir. Bu anketin
amaci, Covid-19 pandemi siirecinde lojistik hizmet veren firmalarin veya lojistik hizmeti bulunan tiretim
yapan firmalarin karsilagtiklar1 durumlarin belirlenmesi ve pandeminin isletmeler tizerindeki etkisinin
Olciilmesidir. Ankete vereceginiz cevaplar tez ¢alismasi disinda, baska higbir amag icin kesinlikle
kullanilmayacaktir. Calismamiza katiliminiz ve kattigiiz deger i¢in simdiden tesekkiir ederiz.

Tez Danismani Tez Ogrencisi

Prof. Dr. Beril DURMUS Atakan ERSOZ

SOSYO-EKONOMIK VE DEMOGRAFIK BiLGILER

(01 OCAK 2020 — 31 ARALIK 2021 Covid-19 Pandemi siirecine iligskin degerlendirmeler)

Firmaniz [ ]Cokuluslu [ ] Ulusal [ ] Bolgesel [ ] Yerel

[ ] Dogrudan
Firmaniz Cin ile dogrudan/dolayl faaliyetleri [ ] Dolaylt
[ ] Higbir faaliyeti yoktur.

[ ] Depolama hizmetleri [ ] Giimriikleme hizmetleri
Firmanizda verilen lojistik hizmetleri (Coklu

. [ ] Ellegleme hizmetleri [ ] Tedarik zinciri hizmetleri
se¢im)

[ ] Dagitim-tasima hizmetleri [ ] Sigorta hizmetleri

Firmaniz kag yildir faaliyet gosteriyor?

Firmanizda ¢alisan sayisi [ 119 [ ]110-49 [ ]150-249 [ ]250-499
[ 1500-999 [ 11000 ve iistt

Firmanizin (Coklu seg¢im): [ ] Tirkiye’de tek bir dagitim yeri vardir.
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[ ] Turkiye’de ayni/farkli sehirlerde birden fazla dagitim
yeri vardir.

[ ] Yurtdisinda dagitim yeri vardir.

Firmanizin lojistik dagitiminin bulundugu cografi
bolge/leri (Coklu se¢im) isaretleyiniz.

[ ]Marmara [ ] Karadeniz [ ] Ege[ ]I¢ Anadolu
[ ]Akdeniz [ ] Dogu Anadolu [ ] Giineydogu Anadolu

Firmanmizin yurt digindaki lojistik faaliyetini
(Coklu secim) isaretleyiniz.

[ JAvrupa [ ] Kuzey Amerika [ ] Giiney Amerika
[ ]Ortadogu [ ] Afrika [ ] Asya[ ] Okyanusya

Firmanizin yaklasik yillik cirosunu isaretleyiniz.

[ 11 Milyar €dan fazla (biiyiik- yaklasik ilk 30)
[ 150 Milyon — 1 Milyar €’dan az (biiyiik)

[ ]120-50 Milyon €’dan az (orta)

[ ]12-10 Milyon €’dan az (kiigiik)

[ ]2 Milyon €’dan az (mikro)

[ ] Bu konuda bilgi sahibi degilim.

[ ] Bu konuda bilgi paylasmak istemiyorum.

Firmanizin iilkemizde yaklasik olarak pazar pay
oranmna iligkin aralig1 isaretleyiniz.

[ 1%80 ve iistii [ 1%50 - 79 arasinda
[ ]1%30-49 arasinda [ ]%]11 - 29 arasinda
[ 1%10 ve alt1 [ ] Bu konuda bilgi sahibi degilim.

[ ] Bu konuda bilgi paylagmak istemiyorum.

Firmanizda inovasyon faaliyetleri yiiriitiiliiyor

mu? [ JEvet [ ]Hayir [ ]Higbir bilgim yok
Firmanizda Ar-Ge faaliyetleri yliriitiiliiyor mu? [ TEvet [ ]Hayir [ ]Higcbir bilgim yok
Firmanmizin  siirdiiriilebilirlik  faaliyetlerinize [ ]Evet [ ]Hayr [ ]Higbir bilgim yok

yonelik ayr1 bir biriminiz var mi1?

Covid-19 siirecinde ciro degisiminiz (2020/2021)

[ 1% 51 lizerinde azaldi. [ ] % 26-50 arasinda azaldu.
[ 1% 1-25 arasinda azaldi. [ ] Ayni kaldu.
[ 1% 51 tizerinde arttz. [ 1% 26-50 arasinda artti.

[ 1% 1-25 arasinda artt.

Covid -19 salgini sonrasi firma maliyetlerindeki
degisiminiz

[ ] Maliyetlerimiz ¢ok yiiksek seviyede artis gosterdi.
[ ] Maliyetlerimiz az da olsa artig gosterdi.

[ ] Maliyetlerimiz degismedi.

[ ] Maliyetlerimiz az da olsa diisiis gosterdi.

[ ] Maliyetlerimiz ¢ok yiiksek seviyede diigiis gosterdi.
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Covid-19 siirecinde firmanizin yasadigi sorunlar
(Coklu se¢im)

[ ] Tahsilat problemi [ ] isletme maliyetlerindeki artis
[ ] Talepteki daralma [ ] Personel bulmada sikinti

[ ] Disiik oOngoriilebilirlik [ ] Finansman bulmadaki
sikintilar [ ] Teknolojik altyapidaki yetersizlik

Firmanizin  Covid-19  pandemi  siirecinde
karsilastig1 tedarik zinciriyle problemleri (Coklu
se¢im)

[ ] Smuarlarini kapatan iilkeler nedeniyle giizergahlarin
degismesi

[ ] Artan lojistik maliyetleri

[ ] Sinirlardaki saglik denetimleri

Covid-19 pandemi siirecinde firmamizda

[ ] Ticaret hacmi diismiistiir.
[ ] Transit gecikme yasanmuistir.
[ ] Kapasite yetersizligi yasanmistir.

[ ] Sevkiyat ve tedarik zinciri ortaklartyla iletisim
konusunda gecikmeli iletisimler yaganmuistir.

Covid -19 pandemi siireci sonunda firmamizin
nakliye ve tedarik zinciri stratejileri degismistir.

[ JEvet [ ]Hayir [ ]Higbir bilgim yok

Covid -19 pandemi siireci sonunda firmamiz
tedarik zincirlerinde degisiklik yapmuistir.

[ JEvet [ ]Hayir [ ]Higbir bilgim yok

Covid-19 pandemi siireci firmamizin teknolojisini
yiikseltmesi ve evden c¢alisma yeteneginin
gelistirilmesine yonelik hazirlik yapmistir.

[ TEvet [ ]Hayir [ ]Higbir bilgim yok

Covid-19 pandemi siireci firmamiz dijital verilerin
tutulmasinda hangi veri tabanini kullanmastir.

[ ] ERP (Kurumsal kaynak planlamasi)
[ 1 Dagitim modiilii (Ozel yazilim programi)

[ ] Microsoft Excel

Covid-19 pandemi siirecinde yik tasima
faaliyetlerinde aksama ve tikanmalar ve kargo
hizmetlerinde ise kapasite yetersizligi, talebe
yetisememe ve hizmet kalitesinde disiise yol
agmistir.

[ TEvet [ ]Hayir [ ]Hicbir bilgim yok

Covid -19 pandemi siirecinde firmamiz
miisterilerimizin gereksinimlerini karsilamak icin
teknolojik yatirim yapmuistir.

[ JEvet [ ]Hayir [ ]Higbir bilgim yok

Covid-19 pandemi siireci sonunda firmamiz
basarili olmustur.

[ TEvet [ ]Hayir [ ]Higbir bilgim yok

Pandemi doneminde lojistik hizmetler i¢in satin
alma faaliyeti

[ 1Azalmistir. [ ] Artmustir. [ ] Aymi kalmastir.
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Covid -19 pandemi siireci sonunda lojistik
hizmetler piyasasinda hi¢ kimse toparlanmanin
nasil ve spesifik etkilerinin ne olacagini hakkinda
net bir bilgiye sahip degildir.

[ TEvet [ JHayir [ ]Higbir bilgim yok

(01 OCAK 2020 — 31 ARALIK 2021 COVID-19 PANDEMI SURECINE ILISKIN

Firmamzn alt bashklarda verilen ifadeleri firmaniza uygunlugu acisindan 1 ile 5
arasinda degerlendiriniz.

1: Kesinlikle Katilmiyorum. - 5: Kesinlikle Katiliyorum.
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s
25552
x| 5|5 E X
= | | = | @ | =
cC| = ® | »| C
D El=| 2|5
$1515)5|¢
2| E| ™

v
ONANONOMNE)

Covid-19 salgimi, firmamizin stratejik kaynak kullanimim

! olumsuz etkilemistir.
Strateji ve -
) Covid-19 firmamizin yeni yatirim ve biiyiime planlarim
Yatirinm 2 o
olumsuz etkilemistir.
3 | Covid-19 pandemisi firmamizi yeni pazarlara yoneltmistir.
4 | Covid-19 salgin1 firmamizin lojistik maliyetlerini artirmistir.
5 Covid-19 pandemi siireci, firmamizin tasimaciltk maliyetlerini
artirmistir.
6 Covid-19 pandemi siireci, firmamizin depolama maliyetlerini
Maliyet artirmigtir.

Covid-19 pandemi siireci, firmamizin aktarma maliyetlerini
artirmistir.

Covid-19 pandemi siireci, firmamizin stok maliyetlerini
artirmistir.

Tedarik Zinciri

Covid-19 salgim1 firmamizi biitiinsel tedarik zincirinden,
parcall bir tedarik zincirine kaydirmistir.

10

Covid-19 pandemi siirecinde firmamizin dagitim yapisini
sekteye ugratmus ve ertelemelere neden olmustur.

11

Covid-19 pandemi siirecinde, firmamizin yalin, esnek ve
dayanikli yapisini, karmagik ve katmanh lojistik ag yapili bir
yapiya dontistiirmiistiir.

12

Covid-19  pandemi stirecinde  firmamizin lojistik
operasyonlarinin devamliliginda sorun yasamasina Ve miisteri
kayiplarina neden olmustur.

13

Covid-19 salgin1 firmamizin ticari faaliyetlerini azaltmistir.
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Tedarik Zinciri
Siire¢ Yonetimi

14

Covid-19 pandemi siirecinde firmamuzin hizmet sunumunu
olumsuz (Mod kaymasi, kargo tipi degisimi, navlun
konsolidasyonu vb.) etkilemistir.

15

Covid-19 pandemi siirecinde firmamizin kaynak sikintisinda
kiiresel, yerel ve bilgesel kaynak aramasina yol agmistir.

16

Covid-19 salgmni, firmamizin tek bir tedarik¢i ile galismak
yerine, tedarik¢i portfOyiinii genisleterek ¢oklu tedarik
planlamasina yol agmustir.

17

Covid-19 pandemi silirecinde firmamiz  miisterimizin
sorunlarina, ihtiyaclarina Ve énerilerine cevap verme siiresini
artmistir.

18

Covid-19 pandemi siirecinde giimriik ve sinir islemleri
siireclerini olumsuz ctkilemistir.

19

Covid-19 pandemi siirecinde firmamizin sevkiyat ve tedarik
zincirinde yaganan problemler firma performansini olumsuz
etkilemistir.

Teknoloji ve
Dijitallesme

20

Covid-19 pandemi siireci, firmamizin dijitallesme (Otomasyon,
montaj/robot sistemleri, yapay zeka vb.) hizin artirmistir.

Covid-19 pandemi siireci, firmamizda kullanilan verilerin
entegrasyonunu ve dijital sonuclarin elde edilmesini
kolaylastirnustir.

22

Covid-19 pandemi siireci firmamizin dijital doniisiim ile
otomasyon ve benzeri teknolojik yatirumlarin artirmistir.

Katkilariniz igin ¢ok tesekkiir ederiz.
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APPENDIX B

The Conducted Survey (in English)

SURVEY FORM ON INVESTIGATION OF THE EFFECT OF THE COVID-19 PANDEMIC
PROCESS ON THE LOGISTICS ACTIVITIES OF THE COMPANIES

Dear Participant,

The questionnaire in your hand has been prepared to obtain data for the graduate thesis in Decision
Sciences for Executives of Marmara University Institute of Social Sciences. The purpose of this survey
is to determine the situations faced by companies providing logistics services or manufacturing
companies with logistics services during the Covid-19 pandemic process and to measure the impact of
the pandemic on businesses. Your answers to the questionnaire will not be used for any purpose other
than thesis work. Thank you in advance for your participation in our work and the value you add.

Supervisor

Prof. Dr. Beril DURMUS

Student
Atakan ERSOZ

SOCIO-ECONOMIC AND DEMOGRAPHIC INFORMATION

(01 JANUARY 2020 — 31 DECEMBER 2021 Evaluations on the Covid-19 Pandemic process)

Your company

[ ] Multinational [ ] National [ ] Regional [ ] Local

Your company's direct/indirect activities with
China

[ ] Directly
[ ] Indirect

[ ]It has no activity.

Logistics services provided in your company
(Multiple selection)

[ ] Storage services [ ] Customs clearance services
[ ] Handling services [ ] Supply chain services
[ ] Distribution-transportation services

[ ] Insurance services

operating?

How many years has your company been

Number of employees in your company

[ 119 [ ]10-49 [ ]150-249 [ ]250-499
[ 1500-999 [ ]1000 and above
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Your company (Multi-choice):

[ ] There is only one distribution place in Turkey. OD

[ 1 There are multiple distribution locations in the

same/different cities in Turkey. MDL

[ ]It has a distribution place abroad. DA

Mark the geographical region(s) where your
company has logistics distribution (Multi-
selection).

[ ] Marmara [ ] Black Sea[ ] Aegean [ ] Central Anatolia

[ ] Mediterrenian [ ] Eastern Anatolia

[ ] Southeastern Anatolia

Please tick the logistics activity of your company
abroad (Multi-selection).

[ ] Europe [ ] North America [ ] South America
[ ] Middle East [ ] Africa [ ] Asia[ ] Oceania

Please mark the approximate annual turnover of
your company.

[ 1 More than €1 Billion (Big - about top 30)
[ 150 Million — Less than 1 Billion € (Big)

[ ] Less than 10-50 Million € (Medium)

[ ] Less than 2-10 Million € (Small)

[ ] Less than € 2 Million (Micro)

[ 11 have noidea

[ ]1do not want to share information about this.

Please mark the range regarding the approximate
market share rate of your company in our country.

[ 180% and above

[ ] Between 50 - 79%
[ ] Between 30-49%
[ ] Between 11 - 29%
[ ]110% and below

[ ]1have noidea

[ ]1do not want to share information about this.

Does your company carry out innovation

activities? [1Yes [ 1No [ ]1Ihavenoidea
Does your company carry out R&D activities? [ 1Yes [ ]1No [ ]!Ihavenoidea
Does your company have a separate unit for your [IYes [INo []!havenoidea

sustainability activities?

Your turnover change during the Covid-19
process (2020/2021)

[ ]It decreased by over 51%.
[ ] 1t decreased by 26-50%.

[ ] 1t decreased by 1-25%.

[ ]t remained the same.

[ ] Itincreased by over 51%.
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[ ] Itincreased between 26-50%.
[ ] Itincreased by 1-25%.

Your change in company costs after the Covid -
19 pandemic

[ ] Our costs have increased tremendously.
[ ] Our costs have increased slightly.

[ ] Our costs have not changed.

[ ] Our costs have decreased slightly.

[ ] Our costs have dropped tremendously.

Problems experienced by your company during
the Covid-19 process (Multiple selection)

[ 1 Money collection problem

[ ] Increase in operating costs

[ ] Contraction in demand

[ ] Trouble finding staff

[ 1 Low predictability

[ ] Difficulties finding financing

[ ] Inadequate technological infrastructure

Problems with the supply chain your company
encountered during the Covid-19 pandemic
(Multi-selection)

[ ] Change of routes due to countries closing their borders

[ ] Increased logistics costs

[ ] Health inspections at borders

In our company during the Covid-19 pandemic

[ ] The trading volume has decreased.
[ ] There has been a transit delay.
[ ] There was a lack of capacity.

[ ] There were delayed communications with shipping
and supply chain partners.

At the end of the Covid -19 pandemic process, our

company's transportation and supply chain|[ JYes [ ]No [ ]I havenoidea
strategies have changed.

At the end of the Covid -19 p_an_demlc process, our [IYes [INo []!havenoidea
company has made changes in its supply chains.

The Covid-19 pandemic process has made

preparations for our company to upgrade its [IYes [INo []!havenoidea

technology and improve its ability to work from
home.

Which database did our company use to keep
digital data during the Covid-19 pandemic
process?

[ ] ERP (Enterprise resource planning)
[ ] Distribution module (Special software program)

[ ] Microsoft Excel
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During the Covid-19 pandemic, disruptions and
blockages in cargo transportation activities and
insufficient capacity in cargo services have led to
the inability to keep up with the demand and a
decrease in service quality.

[ 1Yes [1No [ ]!Ihavenoidea

During the Covid -19 pandemic, our company has
made technological investments to meet the needs
of our customers.

[ ]Yes [ ]1No [ ]lhavenoidea

At the end of the covid-19 pandemic process, our
company has been successful.

[ 1Yes [1No [ ]1Ihavenoidea

Purchasing activity for logistics services during
the pandemic period

[ ] It has decreased.
[ ]It has increased.

[ ]It has remained the same.

No one in the logistics services market has clear
information about how and what the specific
effects of the recovery will be at the end of the
Covid -19 pandemic process.

[1Yes [1No [ ]!Ihavenoidea

(01 JANUARY 2020 — 31 DECEMBER 2021 EVALUATIONS ON THE COVID-19

PANDEMIC PROCESS)

Evaluate the statements given in the sub-headings of your company between 1 and

5 in terms of their suitability for your company.

1: Strongly disagree. - 5: Strongly agree.
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The Covid-19 pandemic has
strategic resource use.

adversely affected our company's

Strategy and 9 Covid-19 has adversely affected our company's new investment
Investment and growth plans.
3 The Covid-19 pandemic has directed our company to new
markets.
4 The Covid-19 pandemic has increased our company's logistics
costs.
5 The Covid-19 pandemic process has increased the
transportation costs of our company.
Cost
6 The Covid-19 pandemic process has increased our company's
storage costs.
7 The Covid-19 pandemic process has increased our company's

transfer costs.
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The Covid-19 pandemic process has increased the stock costs
of our company.

Supply Chain

The Covid-19 pandemic has shifted our company from a
holistic supply chain to a fragmented supply chain.

10

During the Covid-19 pandemic process, our company's
distribution structure has been disrupted and has caused delays.

11

During the Covid-19 pandemic process, our company's lean,
flexible and durable structure has been transformed into a
complex and layered logistics network structure.

12

The Covid-19 pandemic has reduced our company's
commercial activities.

Supply Chain
Process
Management

13

During the Covid-19 pandemic, our company's service delivery
was adversely affected (mode shift, cargo type change, freight
consolidation, etc.).

14

During the Covid-19 pandemic process, our company's
resource shortage has led to a global, local and regional search
for resources.

15

The Covid-19 pandemic has led to multiple procurement
planning by expanding our supplier portfolio instead of
working with a single supplier.

16

During the covid-19 pandemic process, our company has
increased the time to respond to our customers' problems, needs
and suggestions.

17

During the Covid-19 pandemic, it adversely affected the
customs and border procedures.

18

During the Covid-19 pandemic, the problems experienced in
our company's shipment and supply chain adversely affected
the company's performance.

Technology and
Digitalization

19

The Covid-19 pandemic process has increased the speed of our
company's digitalization (Automation, assembly/robot systems,
artificial intelligence, etc.).

20

The Covid-19 pandemic process has increased our company's
digital transformation, automation and similar technological
investments.

Thank you very much for your contribution.
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