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ABSTRACT

COVID-19 is a global disease that has quickly shaken the world economy since the beginning of 2020 and
consequently has significantly affected the shipping industries development (including shipping operators,
port operators, government authorities, shippers, seafarers, passengers, supply chain operators, etc.).
Currently, the clinical management of COVID-19 remains unclear. In order to understand the newest chal-
lenges and figure out potential solutions for the maritime industries post COVID-19, this paper selected four
shipping industries (including dry bulk, tanker, container, and cruiser sector) and reviewed these industries’
newest development. The research findings can strengthen the awareness of COVID-19 and reduce opera-
tional risk and further improve business performance for the maritime related industries and authorities.

(Int Marit Health 2020; 71, 4: 253-264)
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INTRODUCTION

With the reference to the warning of the World Health
Organization (WHO) against various pneumonia cases that
were detected in Wuhan city on December 31, 2019 in
China. The information regarding an outbreak risk began to
spread rapidly in the world. Chinese authorities announced
onJanuary 7, 2020, they have identified a new type of virus
related to viruses like SARS and MERS. This new virus was
temporarily called ‘2019-nCoV’. On 11 February 2020, WHO
announced that COVID-19 was the official name for the
disease induced by the new coronavirus [1]. COVID-19 has
resulted in the deaths of hundreds of thousands of people
worldwide since December 2019 [2].

It has also contributed to significant declines in econom-
ic development and had major impacts on several national
economies. In some countries, since measures have been
taken to safeguard public health, industrial production and
energy usage have been decreased by up to 30% in only
afew weeks [3]. Most of the food supply chains were harmed
or threatened by the outbreak of COVID-19.

Lack of intermediate goods from China due to
COVID-19 caused many companies to suffer. Commodity

prices dropped; especially crude oil saw the lowest prices in
history. People’s travel opportunities have been restricted,
the transportation and carrying sector has been adversely
affected. As a result, almost all countries shrank in the first
quarter of 2020. This situation naturally caused economists
to make some predictions for the rest of 2020 according
to pessimistic and optimistic scenarios. According to these
scenarios, even if the global economy improves in the sec-
ond half, 2020 will not be very good both in terms of the
global economy and global transportation. This situation can
be seen from the growth expectations of the International
Monetary Fund (IMF) [4].

The container industries have faced many new chal-
lenges in recent year, such as trade regulation (e.g. US-Chi-
na trade war), shipping fleet deployment, green shipping
and green port issues (e.g. sulphur content in fuels). The
emergence of COVID-19 has brought new challenges for
shipping operation and management. For example, security
check of port can result in extra waiting time for berthing
operations, inland seaport transshipment operation, hin-
terland transportation management, etc. The change of
trade volume affects the freight and charter rates in the
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container shipping market and shipping operators must
think how to figure out resilience strategies to reduce the
potential operation loss and make this market back on
a growth track.

During the early of the year 2020, many cruise ships
have berthed at ports empty of passengers due to the influ-
ence of COVID-19. The spread of viral pandemics has made
this industry face serious challenges since it has involved
public health and life safety problems. Past studies have
mainly focused on specific case (e.g. Diamond Princess
Cruise Ship) [5, 6] and explored treatment process. The
insight studies of analysing market response strategies for
COVID-19 outbreak period in the cruise industries are still
limited. These contents will be further analysed and help
cruise industries pass COVID-19 storm and develop new
market opportunities.

This paper provides a comprehensive literature review
to criticise the effects of COVID-19 on shipping industry. As
COVID-19 is new to academia and the world and has yet
to be researched, we tried to combine all related sources
such as academic papers, magazines and corporate web-
sites. It is believed that this study will contribute to fighting
COVID-19 in shipping industry by increasing the awareness
and taking measures and pre-cautions.

DRY BULK SHIPPING

It can be stated that with the global pandemic of
COVID-19, the agricultural sector’s versatility has been
tested. The global downfall in the demand of hotels and
restaurants, caused agricultural commodities prices to drop
by 20% [7]. Countries around the world have taken sever-
al preventive actions to manage the exponentially rising
spread. Nonetheless, aside from the restaurant and hotel
services, most of the agriculture and food supply chains
were considered in much better condition than the general
economy during the pandemic [8].

Unquestionably, that is because people continue to con-
sume, and particularly, stock up on dry food based on their
stay at home. However, the food industry has been chal-
lenged by panic-stricken people who stockpile excessively [9].
This has led to increased concerns about food shortages
in sterilized milk, pasta, rice, and canned foods. This high
demand for food products also hindered the delivery of
online purchase food. Dry food and detergent sales have
been exploded online, and while companies struggled with
excessive demands, orders were delivered late or never
arrived at all [10].

To put it another way, concerns about food shortage
mean that the vulnerable population that cannot afford to
stockpile food would not be able to find food. The result was
the implementation of new restrictions to provide food to
those who need it most of time [11].

Besides the aforementioned information, the poor coun-
tries and their food shortages have become more preva-
lent rapidly with the global epidemic [12, 13]. Accordingly,
governments have taken various measures to protect the
integrity of food supply chains. Therefore, besides compro-
mising human health, it can be said that pandemics have
posed major economic and sociocultural hazards [14, 15].

Even though the agriculture sector’s economic risks are
deemed lower during the pandemic, if agricultural supply
chains continue to crumble, employees are more likely
to suffer because of employment gaps or an increase in
the working hours. The reason for this can be stated as
agriculture is the main industry that provides for 37% of
total employment opportunities, and most of the paid agri-
cultural workers are working seasonally and without social
security [16].

Agricultural products are transported by land route,
railway, and seaway. Dry bulk is transported to ports by
land and rail, and between ports by seaway [8]. Throughout
the pandemic, every dry bulk trade mechanism was influ-
enced significantly by COVID-19 outbreak-related interven-
tions. Since governments limited transport connections with
other countries according to the physical distance rules,
this situation particularly affected the trade performed via
international maritime transportation [17].

As maritime shipping constitutes approximately 90% of
global goods trade, disrupted port facilities prevent the distri-
bution of imported food. International Maritime Organisation
(IMO) has therefore consistently stressed the significance of
not inconveniencing the maritime trade [1]. It has also high-
lighted the necessity of taking certain health measures for
this. After the disclosure of the pandemic, cargo ships with
bulk ocean freight have been equipped with crews isolated
from residents on the mainland due to the fear of transmit-
ting COVID-19 on board. Since the marine containers could
not make new loading during their return to Asian countries
that are frequently importing, empty container problems
arose [18]. Therefore, due to the pandemic, spending extra
time and money turned into a necessity for a new loading,.
For example, a health screening was required for the crew,
so the landing was prohibited. Harbours were in a state of
deadlock due to the shortage of workers and failing to carry
cargo quickly; thus, refrigerated warehouses have become
unusable for fresh food [19]. These delays caused perishable
goods to spoil in a short-time and increased food waste. Also,
the suspension of containers during the quarantine period
caused serious economic problems in maritime trade.

As seen in Figure 1, the Baltic Exchange Dry Index start-
ed to fall in October 2019 and continued to downward
momentum by reaching more than 80% fall in February
2020. After that date, certain rises were observed and lev-
els in November 2019 were almost achieved in July 2020.
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Figure 1. Baltic Exchange Dry Index Monthly Open Values [23]

The coronavirus (COVID-19) outbreak increased food
safety risks in Asia and the Pacific. Since the increased
health risks have led to travel restrictions, disruptions in
domestic and international food supply chains have reduced
food availability and accessibility [20]. In addition to interna-
tional transportation and logistics limitations, interruptions
experienced in food supply chains also stem from the travel
restrictions and employee sicknesses observed during the
planting and harvesting period [20]. Employment gaps and
income losses also put people at risk of starvation and
malnutrition. Besides, the international lockdown of borders
and export restrictions limited import-dependent countries’
access to certain food products [20].

Following the announcement of COVID-19 as a pan-
demic, food prices in India, which is among the countries
where dry food is produced most in Asia, have increased
considerably since transport services have been suspended
and fresh materials were not accessible [21]. This situation
has damaged the harvest of wheat in Northern India, while
volunteer students were sought for the harvest of grapes in
Pune. Owing to the fear of contamination, onion harvesting
was hindered at Maharashtra due to the fleeing of drivers
and personnel. Food processing operations have ceased
notwithstanding the high demand for processed foods such
as instant noodles and biscuits. Giant food companies like
Nestle and PepsiCo were unable to boost production since
all workers returned to their villages. Afterward, flour and

grain imports decreased significantly due to export bans
on wheat in Uzbekistan. Owing to disruptions in the global
supply chain and distribution networks generated by the
pandemic, Indonesia has limited its import capacity. The
transport of dry food was restricted in the People’s Repub-
lic of China, and the delivery of agricultural products was

interrupted due to labour shortages [22].

Furthermore, it was found that the demand for food
is decreasing due to certain factors. According to Michael
Bourke [12], COVID-19 would possibly reduce the supply of
both fresh and dried products traded as follows:

— greatly decreased change-ability of the population and
possible interruption of transport/supply chains;

— spoilage in fresh food marketing and, accordingly, in-
creases in fresh food prices;

— interruption of supply of foreign food chains, such as
products dependent on rice and flour;

— disruptions in the supply of food chains based on sugar,
eggs, poultry, pork products, and canned tuna fish;

— closing of many shops because of lack in supply or civil
disorder;

— loss of income by many people in both the formal and
grey economy, and thereby, a decrease in purchasing
power of food that affects rural and urban people.
The combination of trade-policy shocks and

COVID-19 seems to have triggered a major storm. A single

incident may not be sufficient to prompt the rethinking of
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global value chains; however, the two can be merged. The
US-China trade battle, the current restrictions on the export
of medicinal and agricultural goods, has created uncertainty
regarding the future of free trade [24]. Ergo, global value
chains linked to dry grain and sea transport have been
assumed to be reshaped after the pandemic.

Scientists warn us that extreme weather conditions
caused by climate change and infectious diseases will trig-
ger new outbreaks [25]. In case of a determined action
against climate changes and epidemics have not been
taken, resonant shocks in the global economic system would
have become widespread. Countries would need to diversify
their supplier sources to prevent problems affecting a spe-
cific supplier or geographical region. For instance, numerous
Eastern European and Eastern and Southern Mediterranean
countries have a competitive advantage over goods export-
ed by China [26]. Countries firstly will need to increase their
development efforts regarding export by maritime transport
and dry food investment to seize the opportunity to enter
global value chains or intensify their share.

TANKER AND LNG SHIPPING

TANKER SHIPPING MARKET IN TURMOIL

Opinions and concerns about the problems that
COVID-19 will cause in the maritime sector were conveyed
to the European Union by the European Community Ship-
owners Association (ECSA) and the European Transport
Workers’ Federation (ETF). In the letter, it is stated that the
measures to restrict the movement of people to minimise
the risk of infection in many countries are understandable,
but these measures also have serious consequences on
the movement of seafarers. Also, the closure of the ports is
stated as a related effect. Moreover, it is emphasized that
workers on both the sea and the land experience various
problems that require urgent intervention. It was said in the
letter to be very important for the ships to approach the port
when necessary and for the personnel to join and leave their
ships with as few obstacles as possible. Also, this situation
was getting harder with the restrictions in the ports and the
reductions of the flights. The shipping industry, therefore,
called on the operator and owner to continue operating the
ship. It also said crew members have the flexibility to enable
them to leave the ship and return to their homes. It also
requests that the crew members are exempted from nation-
al travel prohibitions so that they can join their ships and
maintain the operability of their supply lines. It was reported
that seafarers should be treated differently when they return
to their countries, and just like healthcare professionals
and security forces, seafarers are key employees. So, it
was stated that governments should pay special attention
to seafarers in this way [27].

Seafarers who are not allowed to leave the ship due to
travel restrictions may be forced to stay on the ship longer
than usual. Besides, educational institutions such as the
Training Support Command (TSC) San Diego were closed to
limit the spread of the virus. Due to concerns that certificate
periods may expire as a result of seafarers failing to receive
the necessary training to extend their certificates, the United
Kingdom Maritime and Coast Guard Agency (MCA) advises on
seafarers’ training as the COVID-19 outbreak continues. In
this context, the maritime sector called on the Flag and the
Port States to extend the validity period of the certificates
for at least 3 months and demands that regional Port State
control regimes around the world act for this situation [27].

In the January-February period of tanker transportation,
China’s daily oil shipment fell by almost 0.4 billion tons from
January 10 to February 18, from an average of 3.5 billion
DWT. However, with the fall of oil prices, oil shipment in-
creased again. In the period until the first week of April,
both crude oil imports and iron ore imports increased by
2% compared to the same period of 2019 [4].

After a bad 4.5-5 months in terms of many segments
of maritime transport (excluding tanker transport), the pan-
demic is controlled, and then the pandemic can be finished
at the end of May and if the second outbreak does not ap-
pear, the remaining 8 months may be better. In the following
times, a higher trend may be a maritime sector in 2021 by
all segments. But the remedy for this improvement may be
the cause of a new debt crisis in 2022-2023 [4].

According to the data of BIMCO, the COVID-19 pan-
demic influenced all over the world, causing delays or
cancellations of contracts in the shipbuilding industry and
postponement of new building deliveries. Shipbuilding
contract activities fell by 55%. Ship deliveries decreased
by 16.7% in the first quarter of this year compared to the
same period last year. Both parts of the tanker shipping
industries saw deliveries reduced by half compared to
the first quarter of 2019; 49% and 43%, respectively for
crude oil and product tankers. While 5.7 million DWT crude
oil tankers were delivered in the first quarter of the year,
4 million DWT of them came from the delivery of 13 Very
Large Crude Carrier (VLCC) [28].

Petroleum exporting countries have found a storage
formula to take advantage of this period after oil prices,
which have experienced a historic decline. Refineries, which
fill their tanks with cheap oil to the brim, searched for more
rental tankers. While the rental prices of tanker ships are
rising, the value of companies is rising rapidly. The corona-
virus epidemic, the giant sector of centuries changed the
balances in oil [27].

Stopping travel due to epidemic disease and interruption
of hundreds of businesses has reduced oil consumption
from 100 million barrels to 30 million barrels. This led to
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a rapid decline in oil prices. The price of Brent oil, which
was traded at $66 a year earlier, fell below $20 a barrel. Oil
importing countries closely follow the oil market to benefit
from the low price in oil [27].

While storage companies are looking for tankers to
transport oil from all around, sector agents say that it is
difficult to find a rental tank for a while. Maritime companies’
officials state that the rents of tanker ships have lined with
the increase in demand. In international markets, the share
values of tanker companies started to increase rapidly [27].

Long Range 2 (LR2) product tankers (80,000-119,999
DWT) daily earnings were $165,000, whereas before 2001 it
was around $80,000. Aframax (750,000 DWT) crude oil tanker
earns almost the same money daily as VLCC crude oil tanker,
which takes more than 2 times crude oil. The daily income of
Long Range 1 (LR1) product tankers (55,000-79,999 DWT)
is $110,000 and the previous gain is around $65,000. Medi-
um-range (MR) product tankers (25,000-54,999 DWT) dai-
ly earnings are around $75,000, and Handysize (10,000~
-24,999 DWT) daily earnings are around $90,000 [29].

As almost all land refineries are full, so, product tankers
are used as storehouses. Therefore, as the demand for
product tankers has increased, the profit of these tankers
has increased more than ever [29].

Due to the tightness in large tonnage VLCC and Suezmax
tanker ships, very few loadings and unloading ports serve
such ships in the open sea [29].

Although MRs, Handysize, and LRs type tanker ships
do cargo loading and unloading in different hemispheres,
they have been left in the discharge port for a long time and
caused the ships to be used as warehouses [29]. Crude
oil tankers are used as warehouses due to the decrease
in crude oil prices and the increase in prices in the future,
because of the buy-to-sell strategy [29]. COVID-19 caused
a lack of demand all over the world. Therefore, the depreci-
ation in the crude oil market prices is expected to continue
for a while. And crude oil ships are used as warehouses for
a long time and the freight prices of these ships are expected
to increase due to excess demand [29].

The maritime and tanker sector is in a vicious circle due
to the epidemic. It is said by the authorized people that there
is a big decline in the industry in the world and we are still
in the middle of this decline. It is also estimated that this
situation will continue for a while [30].

According to the report of Diamond S maritime compa-
ny, the first quarter of 2020’s ship rental net income was
45 million dollars and it was seen that it decreased 1 million
dollars compared to the first quarter of the previous year
[30]. Qil supply to ships has decreased due to the confusion
in the oil market, although this has a positive effect on
ship charter rates. However, long waiting times for vessels
negatively affect shipowners [30].

Fifty-four per cent of the Suezmax crude oil tankers op-
erating at the Diamond S shipping company were rented in
the first quarter of 2020 with the spot. In the second quarter
of the year, the daily rents of this type of ship increased to
$48700 and remained below expectations [30].

In January and February 2020, Suezmax tankers were
rented at a low rental price. While these ships were expected
to evacuate in March and April, they had to wait idly during
these months due to logistics restrictions, oil refineries being
closed, and refineries being full.

The shipowners suffered losses during this period as the
demurrage paid by the hirer was less than the daily rent on
empty waiting days [30].

Eighty per cent of Diamond S maritime company ships
are operated as spot and 20% as time charters. Due to the
pandemic in the world, spot market ship rents are expected
to decrease in the future. For this reason, it is estimated
that time charter ship rentals will gradually increase in the
tanker market [30].

In the process of the epidemic, tanker shares cause
financial damage to its investors in a short time. In the long
term, the coronavirus epidemic should pass in a short time
for the shares to profit their investors. This stagnation will
continue from 2020 through 2021 when tankers are used
as warehouses due to the epidemic. Also, whenever the
world economy returns to normal, the recession will end.
It is estimated that the markets will stop decreasing in the
first quarter of 2021 [31].

The International Energy Agency (IEA) explains that
quantity, time graph, and estimates for the use of oil as
a floating tank in tankers are interpreted in Figures 2,
3and 4 [31].

According to Webber Research and Advisory data, VLCC
ship daily rents in 2020 are estimated to be $85,000, and
VLCC ship daily rents will be $65,000 in 2021 [31].

According to the analyses, the usage, daily earnings, and
estimated earnings ratios of VLCC ships are as indicated
in the chart [31]. According to the 2019 annual report,
Liquefied Natural Gas (LNG) demand is 12.5% around the
world. This corresponds to 359 million tons. Due to LNG's
low carbon emission, its demand is expected to double by
2040. In 2019, Bangladesh, India, and Pakistan recorded
the highest growth in demand (19%) from Asian countries,
besides China’s 14% supply growth. Although the LNG tank-
er market is stagnant in a short time due to coronavirus, it
is estimated that the market will grow gradually since the
demand will increase after 2020 [32].

THE EFFECT OF COVID-19 DISEASE ON THE

MARITIME SECTOR AND FUTURE FORECASTS
COVID-19 significantly affected the maritime industry.

Damage to the maritime industry, which has an important
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Figure 2. Floating storage scenarios [33]

Figure 3. VLCC utilisation and earnings estimate forecast [33]

share in the conduct of trade activities in the world, will
indicate the effect of this negativity in a short time. Unfor-
tunately, developing countries like us will get their share
from this negatively. It seems that there is still no definitive
solution for COVID-19 and countries are still spending on
their capital. Now, even if we haven't felt the effect of this
so far, it is clear that this situation will lead to an economic
crisis soon.

As is known, the incubation period of this virus is
14 days. Therefore, the first thing that comes to mind in

the maritime sector will be an important question “whether
the ships coming to the ports will be kept for 14 days to be
able to take free practice”. Especially, the arrival of the ships
coming to/going from places where the ports of calling such
as China, Italy, Spain, USA, etc. show the effect of Corona
(taking into account the death cases) during this period will
cause the maritime trade. Large accumulation, delays, and
commercial losses will arise from this situation. In addition,
inspections will become more frequent on ships and new
checklists will be created.
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Figure 4. Global container throughput and container trade [35]

It has been also seen in the guide published by the
Turkish shipowners’ association; the pre-survey inspection
intervals for Turkish Flagged ships in Port Directorates have
been extended. Besides, Port State Inspection applications
to foreign-flagged ships have been suspended, and man-
datory surveys and certificates have been extended. These
show that there will be some breaks in these lines and their
repair time will have an effect over time. Suspension of
personnel certification procedures will lead to accumulation
and confusion in the next stage.

At the same time, it will be more difficult for ship crews
to go out in the usual ports. When the outgoing personnel
come back to the ship, they will be quarantined for a while
and will create extra work burden such as take someone’s
temperature by the relevant officers.

How healthy the replenishment to be made to the ships
will become controversial. Besides, garbage from ships will
be questioned. From now on, it will be discussed that there
is also a warehouse for the garbage received from ships and
the disposal of the garbage in this warehouse. New stan-
dards and classifications will emerge in the garbage system.

Restrictions and regulations will come for the crew to
leave the ship. Currently, the changes seem to be postponed
in many countries. The Maritime Labour Convention (MLC)
will be revised. Countries that will consider the incubation
period of COVID-19 will also emerge in crew changes and it
will be considered that the ship has not visited any port in
the last 14 days. However, for those leaving the ship, there
will also be a follow-up period and whether the crew leaving
the ship experience any symptoms.

Cruise ships and maritime tourism will also suffer great-
ly from this situation. Sectors such as these will be given

2016.12

T T T 0
2017.12 2018.12 2019.12

more care and attention because the rich people’s life is
very valuable. This sector may suffer for a long time if the
necessary measures are not taken.

“Electronic solutions” will enter our lives in a short time
to make communication and transactions with the ship crew
faster. E-signature will increase. Besides, if internet access
can be provided anywhere in the world, which is the project
of Elon Musk, human-ship control will be provided with
camera systems. Over time, a great advance will be taken to
accelerate the transition to a fully artificial intelligence ship
control. Moreover, investment in transportation systems
such as “hyperloop one” will be further increased and these
studies will be given new momentum. This means that in
the future time, it may leave some of the loads on maritime
transport to a new system in a faster process than expected.

CONTAINER SHIPPING:
SUCCESSFUL TURNAROUND

During the COVID-19, the freight and charter rates in the
container shipping segment dropped by 4.76%. In 2019,
about 5.99% of the fleet was out of service (compared with
2.86% in 2018). Ivanov estimated about 9% of container ship-
ping fleet became idle due to COVID-19 [34]. In the meantime,
prices (rates) have recovered, but they are still well below their
record levels just before COVID-19. Although the next few years
will see additional capacity introduced into the market —and
especially in the very large container ship segment —demand
is likely to grow faster than supply on average. The problem
of overcapacity will therefore be mitigated. In 2021, charter
rates could drop by significant double-digit percentage.

The medium-term outlook for the sector is intact. World
seaborne container trade is likely to expand by an average of
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7.44% in 2021. Container shipping is thus the fastest grow-
ing mode of transport. The drivers remain the increasing
international division of labour and productivity gains within
the sector. All the same, container shipping increasingly
finds itself faced with political and economic challenges
and risks. These include stricter environmental regulation,
capacity bottlenecks at ports, rising fuel prices and protec-
tionist tendencies.

2020 SEES GLOBAL CONTAINER THROUGHPUT
SINK FOR THE FIRST TIME

The US-China Trade War of 2018/2019 hit the global
container shipping business hard. World seaborne container
trade fell for the first time in the annals of the sector in 2020,
contracting by -8.47%, according to Shipping Intelligence
Network [35]. Prices (freight and charter rates) fell by 4.76%.
At its height some 5.99% of the fleet (based on capacity in
TEU) was laid up, which means that in 2019 about 300 ships
had been taken out of service. International shipping lines
suffered losses. The reasons for these losses are obvious:
the global pandemic was marked by a slump in trading
activities and investment. This had a knock-on effect on
container shipping since the fortunes of the sector are very
closely correlated with global trade developments.

From a regional standpoint it was the China ports that
were particularly hard hit by the US-China Trade War and
COVID-19. In 2019 container throughput increased by 4.4%
at China ports and by 2.3% worldwide. The biggest decline
of around 6% was posted by the West Coast of United States
ports (Long Beach, Los Angeles, Seattle-Tacoma) that are
small by international standards. Of the world’s 220 biggest
ports, China suffered the decline at 5.7% [36]. The significant
drop of China external trade was one major reason. Asian
ports were less affected by the COVID-19, as the pandemic
environment there was much less serious than in Europe and
the United States. In both the Asia (excluding China) the de-
crease in container throughputin 2020 was about 5.6% [36].

CONTAINER SHIPPING ENJOYS MULTIPLE
ADVANTAGES

Before the slump in container throughput in 2019, the
container sector posted very high growth rates. Between
2003 and 2018, for instance, global container throughput
rose by an annual average rate of more than 35%. The dis-
crepancy between the 2020 figure and the prior long-term
performance highlights the scale of the COVID-19.

The reasons for the historically very high growth in con-
tainer shipping include the increasing international division
of labour and the growing liberalisation of world trade (e.g.
China’s WTO accession in 2001). Furthermore, the share of
goods that are ideal for shipping via container (semis and
finished products) has risen steadily over the last few years,

and advances in container technology allow more and more
goods to be transported via container (e.g. containers for
refrigerated goods or liquids). In addition, container ships
possess specific advantages over traditional general car-
go freighters: shorter loading and unloading times reduce
turnaround times in the port, which cuts costs. Also, the
options for onward conveyance via other modes of transport
are better with containers than with general cargo. Ever
bigger and faster ships have enabled constant productivity
gains, although the increase in capacity over recent years
has cranked up the price pressure in the sector. Extensive
investment in port infrastructure has been and remains
essential for fast growth. Especially in Asia a very large
number of container terminals have been expanded or built
from scratch in the last few years.

CONTAINER SHIPPING CELEBRATES
AN IMPRESSIVE COMEBACK

Global container shipping has managed a complete turn-
around following the COVID-19. Global container through-
put probably rose from approximately -8.47% in 2020 to
+7.44% in 2021 [35]. The key factor in this recovery was
the stock-building by the industrial sector and the swift
economic recovery in many countries that was often driven
by external trade. Particularly the upturn in Asia helped to
get container shipping back on a growth track. The world’s
leading exporter, China, will boost its shipments. Other Asian
economies, too, will bolster the sector. Overall, container
throughput in Asia probably increased in 2021, where-
as North America and Western Europe are likely to have
achieved only below average growth.

ASIA SETTING THE PACE

The focus of the global container shipping sector has
been steadily shifting outwards from China in any case over
recent years. Some 70% of global container throughput
is handled by ports in Asia. In 2019, nine out of the ten
biggest container ports in the world were in Asia (namely,
Shanghai, Singapore, Ningbo-Zhoushan, Shenzhen Guang-
zhou, Busan, Hong Kong, Qingdao, and Tianjin). In the year
2004, the figure was 6 (namely, Hong Kong, Singapore,
Shanghai, Shenzhen, Busan, and Kaohsiung). China was
the dominant force in this respect, being home to 6 of the
current top 10 ports. Looking at container trade by shipping
route reveals that at least one port in Asia is involved in
around 50% of all movements. This illustrates that global
container shipping not only benefits from the manufacturing
in Asia of consumer goods for Western Europe or the United
States, but that in addition the trade links and the interna-
tional division of labour between Asian countries have also
increased significantly. There are individual ports that are
highly specialised in the pure transshipment of containers,
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thus operating primarily as hubs for global and regional
container shipping and handling relatively little local traffic.
Overall, besides China there are smaller developing coun-
tries and emerging markets (e.g. Malaysia, Vietnam, India)
that are also continually investing in their port capacities.

OUTLOOK INTACT — LIMITING FACTORS IN VIEW
As previously mentioned, the short-term outlook for con-

tainer shipping remains bright with annual growth in contain-

er throughput expected to average 7.44% in 2021. Going
forward, momentum will continue to be generated by the
established stalwarts: the continuing increase in the inter-
national division of labour, rising incomes and consumption
opportunities in many emerging markets and the thereby
initiated trade flows are the most important drivers on
the demand side. Rising incomes in important emerging
markets — above all in China — may also enable the sector
to mitigate the problem of unequal flows and thus reduce
the share of empty container journeys; this would result in
considerable cost savings. To date, on routes from China to

Europe and the United States the share of laden containers

is higher than on the return leg.

On the supply side productivity improvements suggest
that container shipping will continue to post high growth
rates. These include larger ships (and growing transship-
ment shares) as well as more efficient loading and unloading
systems at the terminals. In addition, the containerization
level will increase worldwide; however, the containerisation
level at many ports is already high, which makes a further
increase virtually impossible. Slow steaming cancels out
some of the productivity gains, unless high freight rates
make faster speeds more economically lucrative.

Despite this generally rosy outlook the container
shipping sector faces many challenges that may limit its
growth potential:

— Maritime shipping is becoming the focus of national and
international climate and environmental policy. Discus-
sion is currently underway about a variety of measures
that could mitigate the negative ecological impact of ship-
ping (e.g. CO, and pollutant emissions). These include
emissions trading, efficiency standards or reducing the
sulphur content in fuels. In the end, the shipping lines
face higher costs because they will have to invest in
their fleets in order to comply with the new standards. In
addition, the sector's competitiveness relative to oth-
er modes of transport is declining. In terms of energy
consumption per transported tonne, though, maritime
shipping remains the most efficient mode of transport.

— Capacity bottlenecks at the ports (e.g. terminals, inland
seaport traffic) can result in waiting times for contain-
er ships as could often be observed, for instance, on
the east coast of the emerging Asian countries before

the COVID-19. Insufficient shipping depths also act as
a brake on the sector’s growth. The growing importance
of very large container ships makes a deepening of the
waterways/shipping lanes necessary at many ports (e.g.
in India, Vietnam). The expansion of the port infrastruc-
ture required by the transport industry often flounders
because of financial limitations or political resistance.

— During the global recession after the COVID-19, pro-
tectionist ideas will experience a renaissance in many
countries. The danger that the liberalization of global
trade becomes mired permanently is at least no lower
now than before the COVID-19.

— The rising number of pirate attacks in several mari-
time regions (recently off West Africa, IMB report 2020)
means higher costs for ship owners, for instance for
insurance or for modifying their ships (e.g. installing
shelters for the crews) [37].

— Many seafarers have suffered the COVID-19. The availabil-
ity of qualified nautical personnel is a medium to long-term
challenge for the sector; personnel costs are set to rise.
All'in all, the container trade sector’s growth prospects

are subject to political challenges (US-China Trade War) and

health challenges (COVID-19). Ultimately, however, global
container shipping will remain the fastest growing mode of

transport over the medium-term [38].

CRUISE SECTOR

The cruise has become a popular international transporta-
tion mode with comfortable environment (e.g. entertainment
services, restaurant, hotel, etc.) in recent years [39]. Gener-
ally, one cruise can carry about 3,000 passengers at least in
one trip (3-10 days or longer). It is argued that passengers
easily contact each other through engaging social activities
in the nearly close space during the trip. It is well known that
coronavirus disease has brought significant risk in the cruise
and the space characteristic of cruise has increased expan-
sion speed of COVID-19 and brought potential risk of public
health in the cruise related industries [6, 40-43].

Based on the report of Centres for Disease Control and
Prevention (US), it is suggested that people with a high risk
of serious illness should defer travel on cruise. Since year
2020, cruise has brought negative image for the public due
to the effect of COVID-19 and consequently affected the
operation strategies for the cruise companies and related
industries (e.g. terminal operators). Basically, cruise com-
panies will reduce revenue (e.g. ship tickets, passengers’
expenditure during onboard and onshore trips, terminal
charging, etc.) affect the stock price of cruise industries
when COVID-19 has continuously existed. Also, related
industries (e.g. port authorities, travel agencies, tour bus
companies, etc.) must adjust their service contents and
operational strategies in order to reduce potential costs.
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Regarding past research cases about cruise issues, in
Taiwan, the one Diamond Princess Cruise Ship with high
COVID-19risk passengers docked at Keelung Port on 31 Jan-
uary 2020 [5]. In Japan, the authorities have faced a similar
problem when Diamond Princess Cruise Ship (carrying ap-
proximately 3,700 passengers and crew) docked at Yoko-
hama Port from 20 January to 9 February 2020 [44-46].

In the United States, there were 28.4 million for-
eign-born workers in 2019 [47]. And these workers might
come from hospitality workers who have contacted infected
COVID-19 patients and potential people. In the United States,
it is estimated that approximately 200 cruise passengers
cases of COVID-19 were confirmed from multiple cruise
ship voyages and this number has accounted for about
17% of total reported United States cases during February 3
— March 13, 2020 [48]. S6nmez et al. [49] also found that
COVID-19 has resulted in mental and physical pressure on
the health and safety of immigrant hospitality workers. Es-
timates of the reproduction number (RO) for COVID-19 are
crucial to understanding the health risk on board. Based
on the Diamond Princess cruise ship where an outbreak
occurred on a cruise ship, it is estimated that the value of
reproductive number RO ranges from 2.28 [50] to 14.8 [51].

In order to make sure the health and safety of cruise
passengers and crew and avoid the expansion of COVID-19,
four suggestions are provided below [41, 52-54].

First, the government authorities (e.g. public health au-
thorities and hospitals) should enhance maritime medicine
techniques, treatment, and health care for already infected
people and implemented effective strategies to track poten-
tially infected passengers and understand theirs’ contract
history [e.g. (1) using big data to track the health status of
all cruise passengers with potential contact; (2) using mobile
sensor data for identifying the possible contacts; (3) Health
Insurance Claims data should be strictly implemented for
all cruise passengers and crew; (4) conducting preboarding
screening for any potential risk people and material]. Sec-
ond, the cruise ships must be equipped with suitable on-
board medical facilities and qualified (available) profession-
als (e.g. ship’s medical staff) around the clock 24/7 in order
to provide initial medical care for (potentially) ill passengers
and avoid disease transmission. Safety education training
works for all crews and well information announcements for
the passengers through public address systems should be
strengthened in order to effectively respond to any emergen-
cy clinical situations. Third, cruise companies should rethink
their product strategies and attract potential customers
through cooperation and brand management when such
a global epidemic has been controlled and cruise industries
have started to recover in the future. Finally, cruise com-
panies and government authorities should strengthen risk
management abilities through effective regulation rules in

order to prevent any potential or new threat (such as the
sudden global emergence of COVID-19 iliness) in the future.
Also, resilience building is important for cruise stakeholders
(e.g. cruise companies, port operators, supply chain opera-
tors, insurance companies, etc.) to maintain current profit or
reduce potential loss in an uncertain market environment.

CONCLUSIONS

The maritime industries are critical in the global econo-
my and social well-being. This review has provided a timely
and relevant study to understanding the four major sectors
in maritime industries with practical insights. It has con-
ducted a systematic and concise overview of contemporary
issues of maritime operations and management. It attempts
to conclude with a useful discussion of challenges and
disruptions that are being faced by the maritime industries.

The COVID-19 has already brought significant impacts
on maritime industries since early 2020. Based on the
literature, this paper has overviewed recent industries de-
velopment trends, new challenges and potential solutions
regarding dry bulk, tanker, container and cruise sectors. Two
research findings are summarised below.

First, the operators (e.g. shipowners, exporters, importers,
terminal operators, shipping carriers, etc.) of these indus-
tries have faced operational losses and inconvenience due
to health and safety consideration. For example, seafarers
or passengers who entered or departed from international
ports must be detected and received mandatory investigation
and/or strictly quarantined for 14 days due to incubation of vi-
rus. These restrictions and regulations have inevitably affected
the freight rates, charter rates, revenues and earnings as well
as the utilisation of facilities and human resources. In particu-
lar, the cruise industries have faced huge losses since the cab-
ins, nearly closed space, might increase the risk of COVID-19
infection. Second, it is believed that effective Port State In-
spections based on IMO conventions and big data applica-
tions could reduce potential operation risk in the era post the
COVID-19 and provide successful turnaround opportunities.
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