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ABSTRACT
The Covid-19 pandemic affected almost all sectors of the economy. The maritime industry was also affected by the pandemic in
various ways. During the pandemic period, the maritime industry experienced such challenges as empty container shortages, port
congestion, labor shortages, etc. Different sectors of the maritime industry developed resilient strategies against these challenges.
Liner shipping companies also developed horizontal integration strategies along supply chains to control and manage the whole
process of door-to-door transportation. In this study, factors that accelerated the supply chain integration strategies of liner shipping
companies during the Covid-19 pandemic period were investigated. In this context, the relevant literature was investigated in the
SCOPUS database, and 24 articles were examined in a detailed manner. As a result of the literature review, the factors that
accelerated the supply chain integration of liner shipping companies were coded through the MAXQDA 20 qualitative data
analysis program, and the relationship between these factors was determined.
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1. Introduction

Throughout history, societies and businesses have struggled several times with extraordinary epidemics that have had long-term
effects on lives. 20 to 50 million people lost their lives due to the Spanish Flu epidemic between 1918-1919, and similarly, the
Ebola virus had unique effects in all its dimensions. Major epidemics such as SARS, MERS, AIDS, cholera, and malaria affected
the economy as well as society (Farooq et al. 2021). Covid-19 was discovered during a recent pneumonia outbreak in Wuhan in
China’s Hubei province in January 2020 (Ciottia et al. 2020). The Covid-19 outbreak was declared a pandemic by the World Health
Organization (WHO) on March 11, 2020 (Ajmal et al. 2021). In the first phase, China was severely affected by the pandemic and
had to reduce its economic and industrial activities, as well as introduce several quarantines in different cities. In a short time,
cases were reported worldwide, and Covid-19 became a global emergency (Farooq et al. 2021).

One of the activities that has been greatly affected by Covid-19 becoming a global pandemic is the maritime industry and
supply chain processes. The maritime transport sector, where an average of 90% of world trade is carried out, is also an important
transportation system that provides the integration of global economic systems (Akkartal 2021). Maritime transport played an
important role in the short-term emergency response to the pandemic by facilitating the transport of important commodities and
properties, maintaining employment, and facilitating international trade (Keshta et al. 2020). Many countries had to partially or
completely close their borders to prevent the spread of virus. This situation also caused the deterioration of global supply chains
due to delays in the flow of goods, capital, and people. After the serious measures taken, many companies have begun to move
into a new era to overcome the macroeconomic blow caused by the pandemic (Narasimha et al. 2021). On the other hand, major
breakages were created by the effects of Covid-19 pandemic on the supply chain. When the remarkable effects of the pandemic
on these processes are examined, it can be seen that the main problems were the increase in cargo waiting times at ports and
congestion, due to many ships waiting for loading and unloading. An increase in waiting times at berths causes extra costs for
ships. Therefore, this problem also causes decreased productivity and the loss of trade. (Chinedum 2018; Cremaschini and Monaco
2022). Among the top 20 global container ports, the ports of Los Angeles/Long Beach are the busiest container trade gateways
in the USA, handling almost all goods from Asia to the USA. Ship waiting times for loading or unloading cargo at those ports
reached the record level of the Covid-19 pandemic period in October 2021, with 100 ships waiting (UNCTAD 2021; Gui et al.
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2022). There were more than 8 days of waiting time from September to mid-December 2021 in both ports (Cremaschini and
Monaco 2022). Therefore, these long waiting times and congestion in ports caused serious disruptions in supply chain processes.

A few companies that can be described as the giants of the maritime industry took steps to accelerate support for the end-to-end
supply chain needs of customers during the pandemic period. The first example of these initiatives is that CMA CGM Group took
an ambitious strategic growth step to provide its customers with first-class logistics services by owning 97.89% of the outstanding
shares and voting rights of CEVA logistics, which was tendered on April 16, 2019. CMA CGM Group is able to meet the logistics
needs of its customers around the world with a comprehensive solution-oriented spectrum across the supply chain (CMA CGM
2022). Following this strong merger, Maersk acquired Hong Kong-based logistics company LF Logistics, which has outstanding
capabilities in omnichannel fulfilment services, inland transportation, and e-commerce in the Asia-Pacific region, developing
comprehensive end-to-end global supply chain services (A. P. Moller – Maersk 2022). Recently, another industry giant, MSC
Group, has reached an agreement with Bolloré Group to acquire Bolloré Africa Logistics. This further step reaffirmed the Group’s
longstanding commitment to invest in Africa and strengthen supply chains as well as to connect Africa to the rest of the world
(Msc Statement 2022).

The aim of this study is to reveal the factors that caused supply chain integration of liner shipping companies during the pandemic
period. Therefore, related studies in the existing literature were examined, and the determined factors were coded. While previous
studies only emphasized a single element of supply chain integration, this study handles the elements from a holistic perspective.

In the next part of the study, the literature review is presented on the factors that accelerated the integration of maritime transport
companies into the supply chain during the Covid-19 pandemic period. The factors outlined in the next section were coded using
the MAXQDA 20 qualitative data analysis program, and their relationships with each other were examined. In the conclusion of
the study, the findings are discussed in light of the information obtained from the literature.

2. Literature Review

Many different studies were performed in the related literature, and these studies were duly reviewed. Authors choose the Scopus
database in order to reach the broadest range of comprehensive journals. Targeted articles were accessed using the following steps:
TITLE-ABS-KEY (Maritime*) AND TITLE-ABS-KEY (Supply Chain*) AND TITLE-ABS-KEY (Covid-19*). According to the
search results, 19 articles were chosen. The abstracts of each article were reviewed, and 3 articles were excluded from the scope
of the study. The remaining 16 articles were examined for the literature review.

Most of the articles reached in the literature review focused on the effects of Covid-19 on the maritime industry. Notteboom et
al. (2021) compared the crises that most affected maritime supply chains. Narasimha et al. (2021) investigated the negative effects
of the Covid-19 pandemic in India. Tianming et al. (2021) emphasized that Covid-19 restrictions resulted in a significant loss for
the maritime sector. Charlampowicz (2021) underlined that improving service quality is very important to achieve competitive
advantage. Perez et al. (2021) made a comprehensive comparison between the car carrier ship traffic in the pre-pandemic era and
under Covid conditions. Koyuncu et al. (2021) emphasized that container shipping actors experienced some serious problems due
to the effects of pandemic. Akyurek and Bolat (2020) approached Covid-19 effects from a different perspective by investigating the
inspection trends. They pointed out that with the new-normal inspection regulations, detentions decreased compared to the past.
Verschuur et al. (2021) investigated the economic effects of the Covid-19 lockdowns on the maritime sector. They indicated that
fund allocation helped the economic recovery.

Some studies investigated resilience strategies during the pandemic. Bathke et al. (2022) offers detailed scenarios on how to
create dynamic capabilities for liner shipping companies to build resilience. Praharsi et al. (2021) gave such recommendations as
provision of delivery forms, delivery schedule control, automatic data entry, warehouse capacity control, and internal company
integration to increase performance during the pandemic.

The rest of the studies in the related literature also reviewed the pandemic situation and predicted the post-pandemic process.
Permal (2021) predicted that post-pandemic processes might invert the globalization concept. Donnan et al. (2020) revealed
the alternative resilience strategies for the initiatives that invest in maritime industry in the post-pandemic period. The most
prioritized resilience strategy was determined to be rail-road connections. On the other hand, Kesha et al. (2020) and Vano et al.
(2021) emphasized the importance of technological improvement adoption in maritime transportation to overcome the pandemic
disruptions. Dirzka and Acciaro (2022) approached pandemic disruptions from a very different perspective. They perceived the
pandemic situation as an opportunity to mitigate the mistakes of global shipping operations. Lee et al. (2022) proposed a strategic
location for global logistics distribution centers along with the Belt and Road Initiative (BRI).

30



Mollaoglu et al., Evaluating Trigger Effects of Covid-19 on Supply Chain Integration

3. Methodology

Qualitative research attributes meanings, concepts, definitions, characteristics, metaphors, symbols, and descriptions to events
and phenomena (Berg 2007). Qualitative research focuses on the examination of practices and the perceptions of participants in
regard to processes or activities. Although qualitative research has specific constraints related to the generalizability of the results,
contributing to knowledge by finding out the meanings of the research constructs is the main purpose (Wu et al. 2016). The main
aim of this study is to determine the motives of liner shipping companies to invest in supply chain integration. Qualitative research
was carried out to reveal the relationships between accelerating factors and to better define the effect levels of COVID-19 on the
supply chain integration of ship managing companies.

Using software programs was suggested to researchers when it comes to organizing large and complex data sets (Atherton
and Elsemore 2007). Therefore, in this study, MAXQDA 20, which is a qualitative data analysis software, was used for the
analysis and includes the coding process of motives for supply chain integration. There are also many different applications in
the maritime literature on MAXQDA 20 software, such as sustainable development goals, evaluation of the potential barriers for
the automation of the twistlock handling process, bibliometric analysis of maritime scientific journals, national maritime policies
based on safety, security, and environment, and resilience strategies of ports against the Covid-19 pandemic (Sciberras and Silva
2018; Kugler et al. 2021; Yorulmaz and Barış 2021; Turedi and Ozer-Caylan 2021; Ayaz et al. 2022). In MAXQDA 2020, the
MaxMaps Creative Coding Section, Hierarchical Code-Subcodes Model, and Code Co-Occurrence Model were used to visualize
the interacting codes and relationships. In the coding process, we firstly gathered the related literature that was explained in a
detailed manner in the literature review section. We examined the studies in the literature, and we excluded 3 studies for not fitting
the scope of the study. The remaining 16 studies were deeply analyzed and included in the coding process. In the coding process,
the evaluations of the authors and experts in the related literature on supply chain integrations of liner shipping companies were
coded. Subsequently, continuous comparisons between themes were made, and in conclusion, definite themes were explained.
Experts made an assessment before and after the coding and sub-coding process to increase the validity and reliability of this
study. In Table 1, the proficiency levels of the experts were presented.

Table 1. Proficiency Levels of the Experts

The codes revealed from the literature were evaluated in semi-structured interviews with the experts who perform in liner
shipping companies in a managerial position. Accordingly, common opinions were reached on the expressive intelligibility of the
codes and their suitability in terms of sectoral language integrity.

In Table 1, we present the work experience, educational background, and job titles of the experts. Table 1 demonstrates that each
of the five chosen experts has held a managerial position for a minimum of ten years. While three of the experts have a master’s
degree, the rest have a bachelor’s degree. In addition, each of the chosen experts has direct customer experience. Hence, they can
easily conduct market research on supply chain integration issues.

4. Findings

This study investigated which factors are effective on the supply chain integration decisions of liner shipping companies,
especially during the COVID-19 pandemic period. Thus, the related literature was reviewed, and prominent factors were coded in
the MAXQDA 20 program. As a result of the analysis, the coding frequency of these factors and interaction levels of joint-coded
factors were revealed and demonstrated in Figure 1.

As seen in Figure 1, the “port congestion” problem, “blank sailing” strategy, and “quarantined vessel” measures in the COVID-
19 pandemic period were prominent factors that directed liner shipping companies to gain dominance in the supply chain. It
is also seen that the blank sailing strategy and port congestion problem in the liner shipping market have a strong relationship
with remainder factors. Additionally, the strongest relationships are seen between “port congestion” and “blank sailing,” and
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Figure 1. Frequency and Code Relation Analyses of Factors in the Related Literature

between “blank sailing” and “truck driver shortage.” In Table 2, the frequency of jointly coding entire factors with each other was
demonstrated.

Table 2. Code Relations of Factors that Affect Supply Chain Integration Decisions

In this study, factors that accelerated the supply chain integration decisions of liner shipping companies during the Covid-19
pandemic period were brought out from the related literature. For this purpose, these factors were coded in the MAXQDA 20
program. In the coding process, the factors were jointly coded several times. In Table 2, the frequency of factors that were jointly
coded was displayed. It is seen in Table 2 that “blank sailing” and “port congestion” were jointly coded six times, and this is the
highest frequency of any factors jointly coded with each other. It is also seen that the “container shortage” factor was jointly coded
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with “blank sailing” and “port congestion” five times. Similarly, the factors “e-commerce” and “port congestion” were jointly
coded five times.

With the global changes created by the Covid-19 pandemic in all sectors, it is inevitable that supply chain processes would be
affected by these changes. The pandemic has had an impact in a short time in many areas of life, such as the change in working
culture, the use of information technology, and consumption habits. Uncertainties during the Covid-19 period have caused high
demand for food and cleaning products. With the effect of digitalization and restrictions, people had to shop from their homes. For
this reason, e-commerce reached its peak during the pandemic period (Ajmal 2021; Cullinane and Haralambides 2021). Personnel
being unprepared for these sudden demand explosions resulted in serious congestion at ports. Due to quarantine practices in
ports, ships waiting at anchorage areas for about 14 days caused delays in supply chain processes. On the other hand, cargoes
that could reach the port were delayed due to insufficient storage areas and the shortage of personnel available for transshipment
(Cremaschini and Monaco 2022). With the emergence of Covid-19 in China, the most strategic point of global industrial production,
the slowdown of factory activities as a result of the serious precautions taken by the government, or even the complete closure of
the factories, and the inability to deliver the containers reaching the ports to the factories created the problem of container shortage
as well as port congestion (Karmaker et al. 2021; Toygar et al. 2022). Liner shipping companies started empty voyage practices
in order to compensate for the time lost due to disruptions in supply chain processes. Directing the cargo flow to hub ports and
transferring it from one point to other locations by long-distance land transportation is another factor that causes the slowdown of
container circulation and, as a direct effect, the shortage of containers. In the Covid-19 period, it is possible to explain the increase
in profitability with the concept of blank sailing. Bringing the loads to the designated hub port points provided cost advantages for
line operators and had a direct impact on profitability (Kuźmicz 2022; Bucak and Demirel 2022).

5. Conclusion

The Covid-19 pandemic has considerably affected the supply chain as well as all other sectors. The transition to digital processes
has been accelerated in all sectors to react to disruptions caused by Covid-19. In order to mitigate the effects of Covid-19 with
the least damage, liner shipping companies have implemented some strategies. In the Covid-19 period, it was observed that the
supply chain integration of liner shipping companies was accelerated just as occurred with digitalization. Various factors played
an important role in the emergence of these integration strategies. In this study, the factors that caused supply chain integration
during the Covid-19 period were examined. Relevant factors were coded after a comprehensive literature review, and the network
of relations between the factors was revealed.

According to the results of the study, port congestion was the most encoded factor among the factors accelerating supply chain
integration. In addition, some liner shipping companies wanted to avoid delays caused by port congestion with priority container
applications with the help of their logistics company acquisitions in the pre-Covid-19 period. Another important factor is the blank
sailing strategy. Blank sailing practices also paved the way for the formation of container shortages by optimizing the container
cycle. This situation generated the strategies of providing cargo flow from feeder ports to hubs or vice versa, and providing
cargo flow by long-distance land transport to hub ports. The other factor was the “quarantined vessel.” In this case, supply chain
integrations can prevent delays that may occur to regain the time lost in anchoring by reducing dwell time.

It was seen that some factors were used together in the literature. This shows us that there is a relationship between them. The
presence of blank sailing and quarantine vessels caused concentration in certain ports. At the same time, the high demand for
certain products and the uncertain environment during the pandemic led to an increase in e-commerce and, accordingly, congestion
in ports. Supply chain integrations that were implemented to solve these problems reduced costs and saved time.

This study examined the factors that accelerate supply chain integration of liner shipping companies. The limitations of the study
are that the supply chain integration concept is new, and the number of studies examining the effects of Covid-19 is very limited.
For future studies, the factors obtained from the literature can be examined using various analytical methods such as Best-Worst or
the DEMATEL Method, and these factors can be prioritized or the cause-effect relationship between the factors can be revealed.
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