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ABSTRACT 

The global freight transportation is the foundation of international trade and economic integration, which is very 

susceptible to systemic shocks caused by global crises. The COVID-19 crisis revealed the instability of the 

maritime, air, and land logistics systems by breaking up supply chains, decreasing capacity, and making 

operations more expensive (Kwon 2020; Singh et al. 2021). The article follows a narrative review and analyses 

how global crises affect international freight transportation with a specific focus on the COVID-19 pandemic as 

a case in point. It discusses the processes by which crises interfere with freight flows, such as volatile demand, 

border controls, shortage of labor, and infrastructural bottlenecks, based on multidisciplinary research in the area 

of transport, logistics, operations management, and crisis studies (Bode and Wagner 2015; Katsaliaki, Galetsi, 

and Kumar 2022). 

Three key insights are pointed out in the findings. First, the pandemic resulted in all transport modes being 

disrupted to unprecedented levels: the maritime freight was impacted by port shutdowns and empty containers 

(Amin et al. 2021; Gulmez, Denktas Sakar, and Bastug 2023), airfreight was affected by the absence of passenger 

flights and limited cargo capacity (Colizza et al. 2006; Zhou et al. 2021), and the land transportation was delayed 

when making border check-ups and facing capacity-related restrictions (Prokudin et Second, the impact was 

unequal in terms of regions and sectors, and the challenges related to such essential goods as pharmaceuticals 

and food were particularly acute (Singh et al. 2021). Third, such approaches to adaptation as digital 

transformation, resilience-based supply chain management, as well as orchestrated policy measures have become 

important elements in reducing disruptions and anticipating future disasters (Moosavi, Fathollahi-Fard, and 

Dulebenets 2022; Raza et al. 2023). 

On the whole, this research highlights the importance of having an inclusive model of resilience, sustainability, 

and digital innovation in the freight transportation networks. This is a strategy that will be necessary to protect 

the global logistics in the future against pandemics, geopolitical shocks and environmental disruptions. 
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1. INTRODUCTION 

The global freight transportation is the foundation of international trade and economic integration, which is very 

susceptible to systemic shocks caused by global crises. The COVID-19 crisis exposed the instability of maritime, 

air, and land logistics systems by disrupting supply chains, reducing capacity, and increasing operational costs 

(Kwon 2020; Singh et al. 2021). The article follows a narrative review and analyses how global crises affect 

international freight transportation with a specific focus on the COVID-19 pandemic as a case in point. It 

discusses the processes by which crises interfere with freight flows, such as volatile demand, border controls, 

shortage of labor, and infrastructural bottlenecks, based on multidisciplinary research in the area of transport, 

logistics, operations management, and crisis studies (Bode and Wagner 2015; Katsaliaki, Galetsi, and Kumar 

2022). 

Three key insights are pointed out in the findings. First, the pandemic resulted in all transport modes being 

disrupted to unprecedented levels: the maritime freight was impacted by port shutdowns and empty containers 

(Amin et al. 2021; Gulmez, Denktas Sakar, and Bastug 2023), airfreight was affected by the absence of passenger 

flights and limited cargo capacity (Colizza et al. 2006; Zhou et al. 2021), and the land transportation was delayed 

when making border check-ups and facing capacity-related restrictions (Prokudin et Second, the impact was 

unequal in terms of regions and sectors, and the challenges related to such essential goods as pharmaceuticals 
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and food were particularly acute (Singh et al. 2021). Third, such approaches to adaptation as digital 

transformation, resilience-based supply chain management, as well as orchestrated policy measures have become 

important elements in reducing disruptions and anticipating future disasters (Moosavi, Fathollahi-Fard, and 

Dulebenets 2022; Raza et al. 2023). 

On the whole, this research highlights the importance of having an inclusive model of resilience, sustainability, 

and digital innovation in the freight transportation networks. This is a strategy that will be necessary to protect 

the global logistics in the future against pandemics, geopolitical shocks and environmental disruptions. 

Pandemics are one of such disruptions. Contrary to the financial crises or even natural disasters, a pandemic 

causes both a supply and demand shock, as well as limiting human movement. The 2020 COVID-19 pandemic 

was a game-changer in the international freight transportation industry. It was not only a crisis of health in the 

world but also a complex logistics crisis, which challenged the stability of freight systems globally (Baloch et 

al. 2020; Ciotti et al. 2020). These were immediate effects such as border closures, grounding of passenger 

flights, port restrictions, and severe labour shortages due to illness and lockdowns (Kwon 2020). These 

interruptions led to the shortage of containers, the increased freight cost, and lagging in various trade routes 

(Gulmez, Denktas, Sakar, and Bastug 2023). The pandemic also revealed the reliance of air cargo on the capacity 

of passenger vehicles because the shutdown of international flights considerably decreased the number of spaces 

that might carry high-value and time-sensitive goods (Colizza et al. 2006; Zhou et al. 2021). 

COVID-19 is more than just its short-term shocks. One of the consequences of the pandemic, as noted by 

scholars, was the revelation of structural weaknesses in global supply chains, such as excessive dependency on 

lean inventory management and geographic concentration of manufacturing (Katsaliaki, Galetsi, and Kumar 

2022). It further compelled industries and governments to reshape freight resilience with the help of 

digitalisation, coordination of policies, and diversification strategies (Moosavi, Fathollahi-Fard, and Dulebenets 

2022; Raza et al. 2023). In addition, the pandemic served as a catalyst to the underlying trends in freight 

transportation as it coincided with other structural issues like Brexit, trade wars, and increased demands to make 

the logistics chain environmentally friendly (Lee, Kwon, and Ruan 2019; Sheikh, Chowdhury, and Mahmud 

2023). 

In this article, the narrative review methodology is used to investigate the effects of global crises on global freight 

transportation, with the COVID-19 case being the focus one. In contrast to empirical research, which pays 

attention to a specific set of data, a narrative review enables a generalized set of flashes of logistics, operations 

research, economics, and crisis management. Relying on the interdisciplinary repertoire of scholarship, the 

article determines the shared mechanisms that crises interfere with freight transportation, examines the unique 

disruptions brought by COVID-19, and assesses the adaptation strategies to build resiliency in the future. The 

area spans the various transport modes, such as maritime, air, and land, as well as factoring in regional and 

sectoral differences. 

The goals are threefold. First, to put the global crises within the context of systemic threats to international freight 

transportation. Second, to examine the impacts of the pandemic on modes and areas of transport. Third, to 

investigate adaptation and resilience policies that could protect global freight networks in crises that may happen 

in the future, such as pandemics, geopolitical disputes, and environmental shocks. This way, the article is aimed 

at giving policymakers, industry stakeholders, and scholars a detailed insight into the way global crises transform 

freight transportation and what measures could be taken to maintain sustainability and resilience in the long term. 

 

2. GLOBAL CRISES AND FREIGHT TRANSPORTATION: A CONCEPTUAL OVERVIEW 

One of the most important enablers of globalisation is international freight transportation, as it enables firms to 

produce and consume at the international level. However potent these networks are, time has shown that they 

are susceptible to systemic crises that have the potential to destabilise supply chains, interrupt trade flows, and 

cause bottlenecks in global markets. There are various types of crises, such as pandemics, financial crises, natural 

disasters, and geopolitical crises, and the mechanisms of each type of disruption are unique and influence freight 

transportation in a different way (Coombs and Laufer 2018). It is crucial to learn about these crises systematically 

so that risks may be predicted and resiliency in international freight systems may be established. 
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Figure 1: Global Crises and Freight Transportation: A Conceptual Overview 

 

Types of Global Crises Affecting Freight Transportation 

Pandemics 

Pandemics are worldwide health crises, which include outbreaks of disease at a high rate, and restrictions on 

movement to contain the infection. Financial and geopolitical crises, in contrast to pandemics, only cause supply-

side and demand-side shocks. On the supply side, labour shortages, travel bans, and quarantines limit transport 

capacity, and demand plummets in some areas, but shoots up in necessities like food and medical supplies 

(Baloch et al. 2020; Ciotti et al. 2020). The most topical example, which is the COVID-19 pandemic, shook all 

the freight transportation modes due to lockdown, border closures, and termination of air flights for passengers 

(Kwon 2020). Previous studies also show how air transportation networks contribute to the spread of pandemics 

and become highly vulnerable in their turn (Colizza et al. 2006; Guimera et al. 2005). 

Financial Crises 

Financial crisis (like the global financial crisis that was experienced in 2008) derails freight transportation mainly 

in terms of decreased trade volumes and investment. When the economy is in recession, the level of consumer 

demand reduces, resulting in decreased shipment volume, underutilised aircraft and vessels, and a decrease in 

carrier profitability. The logistics of the international economy are increasingly affected by structural issues of 

the global economy, including speculative bubbles and unsustainable financial structures, which were 

experienced in 2008 as international shipping volumes declined dramatically (Crotty 2009). Comparative 

research also indicates that when financial crises harm freight networks, the multidimensional disturbances of 

COVID-19 were even worse (Li et al. 2022). 

Environmental Crises and Natural Disasters. 

Freight networks are subjected to acute and localised shocks due to natural disasters such as hurricanes, tsunamis, 

earthquakes, and floods. They destroy vital infrastructure like ports, railways, and highways, draining capacity 

and slowing shipments. More and more, these disasters are associated with environmental crises caused by 

climate change, like rising sea levels that pose a threat to ports or extreme weather events that postpone flights 

and shipping schedules. According to De Marchi and Gereffi (2023), global value chains should respond to such 

environmental risks as they are not only disruptive to freight but also more sustainability-related issues. Also, 

environmental crises create uncertainties of insurance, regulatory standards, and trade flows over the long term. 

Geopolitical Crises 

Among the geopolitical crises, there are wars, conflicts, terrorism, and trade disputes that have the potential to 

destabilise freight transportation. They usually occur in the form of closed borders, limited access to strategic 

routes, and sanctions that block normal trade flows. As an example, political insecurity in some areas has caused 

major maritime chokepoints like the Suez Canal to be disrupted, as well as the Strait of Hormuz. Geopolitical 

crises also cause freight insurance to be much higher, vessels can be diverted, and delays in clearing. According 

to Coombs and Laufer (2018), geopolitical instability should be taken into consideration as a systematic disruptor 

on the global crisis management level. 
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Mechanisms of Freight Disruption During Crises 

Despite the difference in the cause of crises, the consequences on freight transportation frequently intersect in 

multiple ways that limit the movement of cargo, increasing expenses. 

Demand Shocks 

The crises in the world cause fluctuating demand. To illustrate, in the case of the COVID-19 pandemic, the 

automotive and luxury goods industry declined in demand, and the pharmaceuticals, e-commerce, and food 

industries experienced spikes in demand (Singh et al. 2021). These disproportional demand patterns pose a 

problem to the freight carriers since the capacity allocation is not predictable. Financial crises also lower the 

demand in the world, resulting in surplus capacity and financial strain to transport companies (Crotty 2009; Li 

et al. 2022). 

Border Restrictions and Mobility Constraints 

Crises often cause interference with the movement of goods and people across borders. The mobility of logistics 

workers is hampered by quarantine regulations and a lockdown during pandemics, and trade barriers and 

sanctions restrict flows along particular routes during geopolitical conflicts. These weaknesses became very clear 

during the COVID-19 pandemic as the delays in land borders, flight cancellations, and port congestion were 

observed (Kwon 2020). It has also been historically indicated that the limitation on mobility contributes to the 

weakening of the system, since transport infrastructure relies upon the unrestricted movement of borders (Xie et 

al. 2020). 

Infrastructure Bottlenecks 

The surge in demand for certain goods or a decline in the ability to operate may cause a bottleneck in the freight 

system at key nodes due to the crisis. The example of container shortage during the COVID-19 pandemic showed 

the potential for disruptions in an area to propagate through shipping networks across the world, leading to 

increases in freight rates and inefficiencies (Gulmez, Denktas, Sakar, and Bastug 2023). Natural disasters also 

cause bottlenecks due to the destruction of physical infrastructure and, hence, a delay in recovery. According to 

Bode and Wagner (2015), the complexity of supply chains in itself increases these bottlenecks because when 

connected networks are involved, there is hardly any room to spare in times of crisis. 

Complex Interdependencies and Cascading Failures 

Contemporary freight systems are characterized by massive interdependence; that is, when one mode of transport 

becomes disrupted, other modes of transport are affected. As an example, the grounding of air passenger flights 

during the time of COVID-19 decreased the air cargo carrying capacity not only but also shifted the demand to 

maritime and land transportation, which were already overloaded (Zhou et al. 2021). Katsaliaki, Galetsi, and 

Kumar (2022) believe that resilience research should capture these cascading failures since conventional risk 

models tend to overstate the speed with which disruptions start permeating interconnected transport systems. 

 

Table 1: Types of Global Crises and Their Typical Impacts on Freight Transportation 

Type of Crisis Key Characteristics Typical Impacts on 

Freight Transportation 

Key References 

Pandemics (e.g., 

COVID-19) 

Health emergency; 

global spread; mobility 

restrictions 

Labour shortages, border 

closures, container 

shortages, capacity loss in 

air freight 

Baloch et al. 2020; 

Ciotti et al. 2020; Kwon 

2020; Colizza et al. 

2006; Zhou et al. 2021 

Financial Crises Economic downturn; 

trade contraction; credit 

shortages 

Reduced demand, under-

utilisation of vessels, 

freight rate volatility 

Crotty 2009; Li et al. 

2022 

Natural/Environmental 

Crises 

Extreme weather, 

earthquakes, climate 

change risks 

Port damage, route 

delays, insurance cost 

increases, long-term 

sustainability risks 

De Marchi and Gereffi 

2023 

Geopolitical Crises Conflicts, wars, 

sanctions, terrorism, 

trade disputes 

Route closures, sanctions, 

customs delays, rerouting, 

higher insurance costs 

Coombs and Laufer 

2018; Xie et al. 2020 
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Synthesis 

World crises, whether pandemics or financial crises, and natural disasters, as well as geopolitics, cause 

disruptions to international freight transportation by common processes of demand shock, border closures, 

infrastructure bottlenecks, and cascading interdependencies. The COVID-19 pandemic, however, showed the 

level of disruption that can be caused when a number of mechanisms become activated at once, unprecedentedly. 

It is clear through placing freight transportation in this wider crisis context that resilience planning should not 

only be limited to addressing individual crises, but also to crises at the systemic level. This theoretical framework 

is the foundation of the analysis of COVID-19, as a case study in the next section. 

 

3. CASE STUDY: COVID-19 PANDEMIC AND FREIGHT TRANSPORTATION 

Maritime Disruptions 

Among the most evidently impacted areas of international freight traffic during the COVID-19 pandemic was 

the maritime industry, which is the primary contributor to the world's trade. At the beginning of 2020, port 

closures, container scarcity, and vessel capacity allocation imbalances caused acute bottlenecks (Amin et al. 

2021). These shocks were not just logistical, as in the case of island countries and archipelagic economies, 

especially in Southeast Asia and the Pacific, maritime trade is the means to deliver food, medicine, and other 

necessary supplies. Gulmez, Denktas, Sakar, and Bastug (2023) underline that the disruption of maritime 

logistics spread to the rest of the economic development issues, compromising resilience in the developing 

sectors. 

One of the problems was the lack of containers, which was caused by uneven flows of trade between Asia, 

Europe, and North America. When Chinese factories shut down temporarily, no outbound shipments were made; 

hence, containers were left in Europe and the United States. By the time production was going on again, the 

world's shipping lines were not ready to reposition equipment effectively. This disparity resulted in a tremendous 

freight rate rise, and the spot rates on principal trade routes increased five to ten times during the period between 

mid-2020 and the beginning of 2021 (Raza et al. 2023). Digital transformation, especially in liner shipping, was 

an emergency response tool. Predictive analytics and electronic platforms were being used by carriers to enhance 

the deployment of their fleets and the visibility of cargo flows in real-time (Raza et al. 2023). 

The marine-related disruptions also led to debates on sustainability and policymaking. According to Lee, Kwon, 

and Ruan (2019), the maritime industry previously had a significant sustainability burden (including emission 

mitigation and port congestion), even before COVID-19. This is intensified by the pandemic that compelled 

firms to make survival in the short-term a priority, rather than green transitions in the long-term. Besides, 

Mouschoutzi and Ponis (2022) emphasize the role of the spare parts logistics in the maritime sector, which was 

underestimated; the supply-chain disruptions in this sector caused even more vessels to go offline, which 

narrowed the already limited capacity. 

Comprehensively, maritime freight in the pandemic demonstrated the willingness of the crisis to increase the 

current inefficiencies in the global shipping networks and the rapid increase of digital and resilience-driven 

solutions 

Air Cargo and Passenger Flight Impacts 

Air transport serves two functions in the worldwide logistics: hauling high-value and time-sensitive cargo as 

well as maintaining travel by people that indirectly encourages cargo transport by the use of belly-hold space. 

Both were disrupted by the COVID-19 pandemic. This situation has been greatly alleviated by the fact that a 

significant percentage of the global cargo capacity was eliminated by the grounding of passenger flights early in 

2020, as close to half of airfreight is carried by passenger aircraft (Colizza et al. 2006). The systemic vulnerability 

increases with centrality of the hubs, as shown in the study by Guimera et al. (2005) on global air transportation 

networks, where hubs like London, New York, and Hong Kong tend to be central to the whole system. Ripple 

effects extended throughout the world's network when the restrictions were focused on these hubs. 

According to Zhou et al. (2021), the structural dependence of the global air transportation system on hub-and-

spoke systems contributed to the vulnerability of the global air transport network to such global disasters as 

COVID-19. Rerouting was not an option since hubs are incapacitated. At the beginning of 2020, air cargo 

volumes decreased rapidly, resulting in a delay in the delivery of such necessities as vaccines, medical equipment, 

and semiconductors. The airlines, in turn, transformed passenger planes into makeshift freighters (preighters), 

which was an improvised measure that helped mitigate shortages at least partially but created new problems in 

the form of safety certification and the expenses of operation. 

Besides immediate effects on operations, there were also changes in strategic planning in air freight due to the 

pandemic. According to Barua, Zou, and Zhou (2020), machine learning within freight management had 
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momentum at this time, with stakeholders trying to predict demand patterns and make use of limited capacity. 

Equally, Archetti, Peirano, and Speranza (2022) also emphasize multimodal optimization as a promising 

direction, and air freight is gradually becoming part of road and maritime logistics to establish resiliency. 

Land/Rail Freight and Border Logistics 

Although maritime and air disruption were more covered on the global headlines, land and rail freight impacts 

of the pandemic were equally relevant. According to Prokudin et al. (2020), the closures of borders in 

international transport corridors led to bottlenecks in truck and rail shipments, especially in Eurasia. Prolonged 

security checks, compulsory driver quarantine, and the change of regulations across borders made transit time 

so dramatic. 

Cross-border trucking delays in Europe impacted industries that used a just-in-time logistics approach, including 

automotive manufacturing. In Asia, the China-Europe rail corridor (the overland freight route of the Belt and 

Road Initiative) received attention as shippers found an alternative to busy ports and limited air corridors. But 

its effectiveness as a real substitute was curtailed by capacity and regulatory misfit. 

These shocks highlighted the need to have concerted policy responses. Hussain et al. (2023) emphasize that the 

resilience of supply chains is not only determined by firm strategies but also by the coordination of the 

institutions across borders. In the absence of harmonized regulations, freight operators experienced uncertainty, 

which added to logistic inefficiency. 

Effects on Trade and Supply Chains 

The effects of the pandemic did not stop at the transport systems but also influenced the organization of 

international trade. According to Kwon (2020), the COVID-19 pandemic transformed the supply chains by 

revealing the tendency towards over-dependency on certain geographies and sole-source suppliers. In early 2020, 

the level of trade fell sharply, especially of non-essential goods, and then recovered in part in late 2021. The 

basic industries like food and pharmaceuticals, however, were under acute pressure. Singh et al. (2021) record 

the impacts of logistics disruptions that were converted into food supply chain vulnerabilities, escalating the risks 

of shortages and price volatility. 

According to Moosavi, Fathollahi-Fard, and Dulebenets (2022), diversification of sourcing, inventory buffers, 

and greater risk monitoring have become critical instruments during the crisis. Likewise, Katsaliaki, Galetsi, and 

Kumar (2022) note resilience as one of the key themes in the overall literature of supply chains, which associates 

operational complexity with an increase in the risk of disruption. 

In addition to resilience, freight transportation was accelerated by digitalization throughout the pandemic. As 

Raza et al. (2023) note, digital technologies have become inevitable when it comes to monitoring cargo flows 

and reducing uncertainty. Pamucar, Gorcun, and Kucukunder (2023) take this a step further by suggesting some 

advanced methods of decision-making (e.g., the CODAS method) to optimally select freight routes in crises. The 

tools show how the crisis spurred transportation management innovation. 

 

Table 2: Impact of COVID-19 on Different Modes of International Freight Transportation 

Mode Key Impacts Representative References 

Maritime Port closures, container shortages, 

high freight rates, digital 

transformation 

Amin et al. (2021); Gülmez et al. (2023); Raza et al. 

(2023); Mouschoutzi & Ponis (2022); Lee, Kwon & 

Ruan (2019) 

Air Cargo Loss of belly-hold capacity, hub 

vulnerabilities, “preighters,” 

machine learning for optimization 

Colizza et al. (2006); Guimerà et al. (2005); Zhou et 

al. (2021); Barua, Zou & Zhou (2020); Archetti, 

Peirano & Speranza (2022) 

Land/Rail Border closures, inspection delays, 

reliance on China–Europe rail, 

regulatory misalignments 

Prokudin et al. (2020); Hussain et al. (2023) 

Trade & 

Supply 

Chains 

Decline in trade volumes, food 

supply chain disruptions, rise of 

resilience strategies, digitalization 

Kwon (2020); Singh et al. (2021); Moosavi, 

Fathollahi-Fard & Dulebenets (2022); Katsaliaki, 

Galetsi & Kumar (2022); Pamucar, Görçün & 

Küçükönder (2023) 

 

Case Study’s Summary 

The COVID-19 pandemic showed that freight transportation is not merely a technical system of ships, planes, 

and trucks, but a socio-economic infrastructure cemented in the global value chains. Maritime shipping 

demonstrated how equipment imbalance might become the source of systemic crises; air cargo demonstrated 
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how networks reliant on hubs could be vulnerable; land freight revealed how fragile cross-border regulatory 

coordination was; and trade analysis demonstrated that a whole industry could be vulnerable should logistics 

collapse. 

Meanwhile, the crisis made the industry faster in digitalization, innovation, and resilience thinking. Lessons 

learned tend to give rise to the need to develop adaptive, flexible, and technologically integrated freight 

transportation systems to survive future global shocks. 

 

4. REGIONAL AND SECTORAL IMPACTS 

The COVID-19 pandemic was not evenly experienced in all regions and industries in terms of freight 

transportation. Rather, its effects were predisposed by structural attributes like the capacity of infrastructure, 

reliance on trade, and regulatory settings. Equally, some industries were hit more severely because of the nature 

of the logistical demands of their supply chains. Here we consider regional and sectoral differences, particularly 

Asia, Europe, Africa/Latin America, as well as industry-specific ones, such as pharmaceuticals, food, and 

automotive. 

Asia 

Asia is taking a central position in the world freight transportation as a manufacturing center of the world and a 

place where vital transportation paths by sea and air are found. According to Amin et al. (2021), maritime-based 

logistics made archipelagic economies in Southeast Asia especially vulnerable to the ramifications of the 

pandemic since they could not integrate their economies without maritime transport. The closure of ports 

temporarily and the limit on moving vessels led to a shortage of such important products and limitations on the 

development of regions. 

China, which was the first to experience the pandemic, initially experienced a collapse in industrial production, 

which had a ripple effect throughout global supply chains. The demand for freight transportation was very high 

when production started again, which led to a new problem of shipping capacity disproportionate to demand. 

According to Jung, Kim, and Shin (2019), speed, cost, and reliability are among the efficiency factors that Asian 

firms use when choosing modes of freight transportation pre-pandemic. These decision-making models were put 

under extreme pressure during the pandemic, with carriers torn between the need to remain cost-effective and 

resilient. 

Other air cargo hubs like Hong Kong, Incheon, and Singapore were also severely affected as flights were 

curtailed by restrictions. Asia, however, recovered its manufacturing relatively more quickly than other regions, 

enabling it to slowly resume freight levels by the end of 2020, becoming both the nexus of the disruption and the 

nexus of recovery. 

Europe 

The case of Europe was a different picture as COVID-19 shocks were complemented by Brexit issues. The 

shocks that occurred at the same time caused unprecedented uncertainty to freight operators. The delays across 

the border between the United Kingdom and the European Union rose significantly, which impacted the 

industries regarding just-in-time delivery, especially in the car and agriculture sectors. Delays were increased 

with the introduction of new checks at customs, increasing the dwell time of freight vehicles. 

European maritime freight was also limited by congested ports, especially in Rotterdam, Hamburg, and Antwerp, 

which are terminus ports to continental trade. Shipping companies were further under pressure as a result of the 

environmental regulations set by the International Maritime Organization, as well as the bottlenecks of the 

pandemic. Capacity shortages were also seen in air freight, with passenger flights canceled, but European airlines 

were also among the first to convert passenger planes into cargo fleets. 

Relaxation of state aid rules by the European Commission partly stabilized the logistics providers, but the crisis 

showed how the continent is vulnerable to the interconnected nature of road transport. The weakness of cross-

border freight coordination in the case of a crisis was emphasized through long queues of trucks at the Eastern 

European borders. 

Africa and Latin America 

The situation was much the same, though with varying severity in Africa and Latin America. The lack of capacity 

in infrastructure and reliance on imported goods saw to it that any small inconvenience had far-reaching effects. 

Most African countries depend on maritime imports to supply basic commodities like fuel, food, and medication. 

Shut-downs or delays at ports added expenses and risks to local businesses. Moreover, the lack of digitalization 

of the customs and freight management system enhanced the level of inefficiencies, and freight operators could 

only do little to reroute the shipments promptly. 
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Latin America, on the other hand, had been shaken both in export industries and home distribution. Exporting 

agricultural products in Brazil and Argentina was hampered by logistical delays in ports, and a lack of containers 

meant that shipping opportunities were missed. There was poor rail infrastructure that restricted options to 

overcrowded trucking routes. These vulnerabilities were compounded in Africa by a lack of harmonized policy 

responses and the embrace of technology. 

Industry-Specific Impacts 

Pharmaceuticals 

The pharmaceutical logistics were under pressure due to an unprecedented demand because of the need for 

vaccines and medical equipment globally. Singh et al. (2021) emphasize that transportation issues had a direct 

effect on the timely supply of essential medical supplies, especially in developing countries. Logistics with 

temperature control turned into a bottleneck because the number of specialized buildings to handle the growing 

demand was not enough. Air freight, generally used for pharmaceuticals, found it difficult to counter capacity 

limitations, and companies had to consider multimodal options. 

Food Supply Chains 

Another area that was impacted was food supply chains. Singh et al. (2021) demonstrate the impact of 

transportation restrictions on production and distribution and the threats to food insecurity in most areas. 

Perishable goods, especially, were prone to delays. Sea blockages caused problems with grain export, and land 

border restrictions to cross-border flows of fresh produce. All these challenges highlighted the extreme 

importance of cold chain logistics and source flexibility strategies. 

Automotive Industry 

The auto industry had a systemic derailment because it depended on just-in-time supply contracts. The closure 

of factories in Asia had a ripple effect on Europe and North America, leading to parts and raw material shortages. 

Hussain et al. (2023) reason that the complexity of supply chains exacerbated these shocks in that firms that were 

more connected with the sourcing global networks were more vulnerable to shocks. The shipping and trucking 

logistical bottlenecks worsened the situation, postponing production timetables and raising the expenses. 

 

Table 3: Regional Variations in Freight Transportation Impacts During COVID-19 

Region/Industry Key Impacts Representative 

References 

Asia Port closures, container shortages, air hub disruptions, 

recovery led by China 

Amin et al. (2021); Jung et 

al. (2019) 

Europe Brexit + COVID overlap, port congestion, truck 

border delays, air freight capacity issues 

 

Africa Infrastructure gaps, high dependence on imports, 

limited digitalization of customs 

 

Latin America Port congestion, agricultural export delays, limited 

rail alternatives 

 

Pharmaceuticals Vaccine and medical equipment logistics, cold chain 

bottlenecks, air cargo reliance 

Singh et al. (2021) 

Food Supply 

Chains 

Delays in perishable goods, grain export bottlenecks, 

border restrictions 

Singh et al. (2021) 

Automotive Supply chain complexity, shortages of parts, factory 

shutdowns 

Hussain et al. (2023) 

 

Regional and Sectoral Impact’s Summary 

The sectoral and regional analysis shows that the pandemic was not a homogeneous shock, but a differentiated 

shock, influenced by local infrastructure, governance, and industrial dependencies. The fact that Asia was the 

epicenter and lead in recovery highlighted the fact that the region was at the center of freight to the rest of the 

world. The European experience demonstrated the role of overlapping crises in making vulnerabilities worse. 

The disproportionate effect of ineffective infrastructure and poor digitalization was noted in Africa and Latin 

America. In the meantime, sectoral case studies revealed that the most vital goods, pharmaceuticals and food, 

and strategy-critical sectors, including automotive, were particularly at a disadvantage. 

The moral of the story is that resilience in freight transportation needs to be place-based, which means 

considering both regionalities and sector needs. 
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5. ADAPTATION AND RESILIENCE STRATEGIES 

The COVID-19 pandemic highlighted the weakness of global freight transportation, as well as the increasing 

implementation of adaptation and resilience strategies. Freight systems that had traditionally focused on 

efficiency also needed to give resilience a strategic focus. In this section, three key areas of resilience-building 

are discussed, namely, technological innovations, policy interventions, crisis management, and supply chain 

preparedness. Collectively, these areas demonstrate the reaction of freight transportation stakeholders, including 

governments and global organizations, and logistics services and companies to unprecedented disruptions and 

precondition more sustainable systems. 

 
Figure 2: Adaptation and Resilience Strategies 

Technological Innovations 

The use of technological solutions has been critical in reducing the effects of freight disruption during crises in 

the world. The pandemic increased the pace of digitalization in logistics and transportation, with companies 

looking to have real-time insight into fragmented supply chains. Barua et al. (2020) claim that artificial 

intelligence (AI), blockchain, and Internet of Things (IoT) are technological tools that were implemented to 

provide greater traceability and anticipate disruptions. As an example, IoT-based sensors offered temperature 

measurements to pharmaceuticals and food shipments, which remain intact even with latency. 

The blockchain technology, which is not a mainstream service yet, started to be used more frequently, with 

companies testing out the digital ledgers as a way of minimizing paperwork and allowing contactless 

transactions. As Raza et al. (2023) point out, digital platforms were used to control congestion and container 

distribution in ports, especially maritime transportation. The shipping companies could optimize the ship 

schedules and minimize dwell times by using these systems, which had become a critical bottleneck during the 

crisis. 

Digital twins also appeared as a means of freight optimization, and allowed companies to model alternative 

routes of transportation and predict possible risks. It is important to note that Mouschoutzi and Ponis (2022) 

highlight that digital transformation is not a temporary adjustment, but a structural need to be resilient in the 

global freight industry. Their study explains why the incorporation of technology in crisis planning enables firms 

to not only react to the instantaneous shocks but also to build predictive functions, which enhance long-term 

sustainability. 

The implementation of the innovations was decentralized. The more technologically advanced economies would 

be able to roll out real-time freight visibility services quickly due to more extensive digital infrastructure. 

Conversely, the developing zones were failing, as the digital preparedness was low and the infrastructure was 

not in place. However, the pandemic generated an international drive toward the digitalization of logistics, 

indicating that, in the future, freight transportation will be more resilient but more dependent on technology. 

Policy Interventions and Crisis Management 

Though technology gave means to adapt, the crisis management demanded coordinated policy actions at the 

national and international levels. The pandemic revealed the vulnerabilities of the global freight governance, in 

which disjointed rules and unilateral restrictions led to bottlenecks at the borders. According to Coombs and 

Laufer (2018), crisis management frameworks should be able to balance between measures of containment and 

the necessity to preserve critical flows of goods. Governments did not always strike this balance during the 

pandemic, causing shortages in supply. 

Other nations retaliated by implementing novel policies that alleviated shocks. More recently, the European 

Union implemented so-called Green Lanes that enabled fast truck movements of essential goods across the 

borders. In line with this, various countries substantially eased the limits on trucking hours and labor in the 
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logistics sector so that companies could withstand the surge in demand. Moosavi et al. (2022) emphasize that 

COVID-19 has taught us about the significance of introducing resilience into the policy frameworks to provide 

continuity of critical freight operations in case of a crisis. 

Multilateral organizations like the International Maritime Organization and the International Civil Aviation 

Organization gave guidelines at the international level to coordinate shipping and aviation protocols. 

Implementation, however, was not even with countries focusing on national interests. Coordinated crisis response 

in key sectors is further evidenced by the World Health Organization, in cooperation with logistics actors, to 

establish medical supply chain corridors. 

These solutions prove that policy frameworks can play a major role in influencing the ability of freight systems 

to overcome crises. Governance innovation also turned out to be a crucial component of the pandemic, as public-

private affiliations and global collaboration need to take priority to provide continuity in international freight. 

Supply Chain Resilience and Future Preparedness 

In addition to the short-term technology- and policy-driven reactions, the pandemic initiated the reconsideration 

of the architecture of the global supply chains and freight policies by firms. Katsaliaki et al. (2022) claim that 

the concept of resilience in supply chains should be viewed conceptually as multidimensional, including 

redundancy, flexibility, visibility, and collaboration. Freight transportation is a key driver of these properties, as 

logistics networks bridge the physical nodes of the supply chains. 

Diversification was one of the greatest changes. Companies started to think twice about relying on one transport 

channel or supplier. As an example, the dependency on Chinese manufacturing and ports had cascading effects 

globally in the case of the lockdown in China. The new post-pandemic strategies were focused on nearshoring 

and regionalization as a means of lowering risks. 

Resilience in modes of transport also turned out to be a flexible approach. According to Hussain et al. (2023), 

companies started to move towards multimodal logistics, which involves maritime, air, and land transportation, 

to minimize dependence on a particular mode. This change demanded a great level of coordination but enabled 

firms to continue even when there were bottlenecks in certain channels. 

Preparedness also entails the creation of an absorbing capacity of logistics systems. Inventory policies changed 

to be less focused on just-in-time (JIT) and more on just-in-case (JIC), where companies were prepared to 

maintain a greater amount of safety stocks of essential products. Warehousing space increased across most of the 

regions, and logistics service providers also invested in resiliency infrastructure like cold chain warehousing of 

pharmaceuticals. 

Lastly, sustainability is also becoming related to resilience. The crisis has emphasized that risks associated with 

climate can be a threat to freight transportation in the future, as is the case with pandemics. In this regard, a 

number of companies are integrating resilience plans into green logistics, investing in low-carbon technology, 

which not only limits the environmental impact but also provides resilience against the threat of regulations and 

energy price volatility. 

Table 4: Key Adaptation Strategies for Freight Transportation During Global Crises 

Category Adaptation Strategy Key Features Representative 

References 

Technological 

Innovations 

Digital platforms, IoT, 

blockchain, AI 

Real-time visibility, 

predictive analytics, 

reduced paperwork 

Barua et al. (2020); Raza 

et al. (2023); Mouschoutzi 

& Ponis (2022) 

Policy 

Interventions 

Green Lanes, harmonized 

guidelines, relaxed 

restrictions 

Border facilitation, 

governance innovation, 

international coordination 

Coombs & Laufer (2018); 

Moosavi et al. (2022) 

Supply Chain 

Resilience 

Diversification, 

multimodal logistics, 

safety stock, 

sustainability 

Redundancy, flexibility, 

collaboration, 

sustainability focus 

Katsaliaki et al. (2022); 

Hussain et al. (2023) 

 

Adaptation and Resilience Strategies Summary 

The COVID-19 crisis was a special stress test of the global freight transportation sector, which not only exposed 

the weaknesses in the system but also stimulated new responses. The technology change allowed increased 

visibility and predictability, and the roles of policy interventions pointed to the significance of government and 

cooperation on an international level. On the firm level, the resilience strategies were focused on diversification, 

multimodality, and preparedness. 
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More importantly, resilience is no longer considered a feature of choice but rather a structural necessity of global 

freight. Pandemic-fueled change towards combining resilience and sustainability with digital transformation, 

making sure that freight transportation is not only more resilient to future crises but also responds in line with 

other global issues, like climate change. 

6. Long-Term Implications for International Freight Transportation 

The COVID-19 pandemic was not a slowdown of the global freight transportation due to the impact of the 

pandemic itself, but a structural shock that has a long-term impact. The pandemic has created the future of 

international logistics by revealing weaknesses in global value chains, hastening sustainability discourses, and 

repackaging the role of digitalization and geopolitics. The three macro themes of long-term implications 

discussed in this section include the re-organization of global value chains, the growing centrality of 

sustainability, and altering perspectives influenced by climate change, geopolitical turmoil, and the digital 

revolution. 

 
Figure 3: Long-Term Implications for International Freight Transportation 

 

Global Value Chain restructuring. 

Reevaluation of the global value chain (GVC) structure is one of the most important long-term consequences of 

the pandemic. Over the decades, companies streamlined GVCs in terms of efficiency, cost minimization, and 

just-in-time (JIT) inventory. The COVID-19 crisis demonstrated the weakness of this model, especially as the 

loci of concentrated production, like China, were put under lockdowns with negative impacts dispersed across 

the globe. 

According to De Marchi and Gereffi (2023), the pandemic catalyzed a shift that was in motion towards value 

chain resilience, with the current focus of firms on redundancy, flexibility, and regional diversification. The trend 

towards nearshoring and other China+1 approaches can be seen as a manifestation of such restructuring, with 

companies diversifying their dependence on China by adding other suppliers in Southeast Asia, Latin America, 

or Eastern Europe. Freight transportation. The implication of such shifts in the case of freight transportation is a 

diversified trade route and possibly less dependence on single chokepoints, e.g., the South China Sea or large 

European ports. 

Besides, the process of regionalization is transforming the logistics infrastructure. As an illustration, the United 

States and European Union are putting money into domestic port capacity and rail systems to enhance regional 

independence. This realignment reflects the multimodal freight development in that companies are increasingly 

developing supply chains that combine inland trucking, short-sea shipping, and rail freight into the global 

distribution plans. 

Complexities are also brought about by GVCs' restructuring. As much as diversification minimizes the 

concentration risk, it enhances the difficulties in coordination and increases expenses. Logistics vendors are 

currently dealing with more complicated systems of transportation that would take them across various locations. 

As a result, the freight operators are being pressured to invest in new technologies, digital platforms, and 

collaborative structures to control them as the new, less centralized networks. 

Sustainability Issues 

The pandemic has added to the significance of sustainability in freight transportation alongside the structural 

changes in GVCs. Logistics were already under pressure from climate change and environmental issues because 

it was contributing to global greenhouse gas emissions. The disturbances of the pandemic, however, 
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demonstrated the possibility of reducing emissions by changing the trade and transport patterns, which has 

triggered a discussion regarding the future of sustainable freight. 

Lee et al. (2019) emphasize that it is necessary to balance sustainability in logistics between efficiency and 

environmental and social responsibility. Sustainability is increasingly being integrated into resilience planning 

by many firms, as it has become clear that climate risks are crises waiting to happen. As an example, climate 

change increases the risk of extreme weather events, which pose a threat to ports, shipping routes, and the 

transport infrastructure on the continent. Therefore, there are growing freight operators who consider low-carbon 

transitions as a way of risk management and no longer as a regulatory approach. 

The increasing investment in green shipping technologies and green aviation technologies is one of the obvious 

implications. Shipping corporations are considering alternative fuels like ammonia, hydrogen, and liquefied 

natural gas (LNG), whereas airlines are investing in sustainable aviation fuel (SAF). According to Sheikh et al. 

(2023), such transitions do not need only technological innovation but also coordinated policy support and 

infrastructure investment. The green transition can become decentralized without systemic changes, which will 

make it uneven and fragmented. 

The issues of sustainability also spread to social and governance. The shortage of labor at the height of the 

pandemic revealed the precarity of the people working in the logistics sector, including seafarers held captives 

in ships, as well as truck drivers who were working in hazardous conditions. Therefore, freight sustainability is 

becoming a concept that is defined in terms of environmental, social, and governance (ESG). This holistic 

approach indicates that upcoming freight plans will be required to bring together human health and ethical 

management, together with environmental output. 

Prospects: Climate Change, Geopolitical Tensions, and Digitalization. 

On the one hand, in the future, the freight transportation industry will experience a collision of systemic issues 

that are not limited to the pandemic. Three forces are distinguished, namely, climate change, geopolitical 

tensions, and digital transformation. 

To begin with, climate change is an existential menace to freight worldwide. Increased levels of sea can 

jeopardize strategic port systems, whereas severe weather patterns may interfere with transport systems. Pamucar 

et al. (2023) state that scenario planning of logistics should put the climate risks at the core of disruption, as 

opposed to a peripheral issue. It will demand adaptive freight networks that can dynamically reroute in case of 

natural hazards, and investing in robust infrastructure. 

Second, geopolitical instability is expected to be a characteristic of the future of freight. The presence of freight 

vulnerability to political risks is a phenomenon that is illustrated by trade tensions between the United States and 

China, the war in Ukraine, and energy security crises. As an example, Russian oil sanctions and ship disruption 

in the Black Sea routes caused freight operators to change quickly and reform the global trade flows. These 

dynamics highlight the significance of geopolitical risk management as a strategic aspect of freight resilience. 

Third, freight will keep on being transformed due to digitalization. The COVID-19 crisis was a catalyst for the 

use of digital platforms, blockchain, IoT, and artificial intelligence. Predictive freight management, automated 

customs clearance, and smart logistics corridors will all be based on digital technologies in the long run. Pamucar 

et al. (2023) also observe that digital transformation shall become part of resilience planning, enabling the freight 

systems to balance between efficiency and risk mitigation. Nonetheless, digitalization is a new set of 

vulnerabilities, especially cybersecurity threats, which, in turn, might turn into the cause of disruption in global 

logistics. 

Combined as they are, these forces indicate that international freight transportation is going into the phase of 

reconfiguring its structure. This pandemic was a decisive moment, although the future course will be determined 

by overlapping problems of the world that require active adjustment. 

Summary of the long-term implications. 

The impact of the pandemic on freight transportation is not just the short-term disruption that it has brought 

about, but the long-term changes that it has initiated. The global value chains are reorganized to minimize 

concentration risks, and freight networks are becoming more regionalized and diversified. The concept of 

sustainability has been adopted on a bigger scale in resilience planning, with its impact on green logistics and 

ESG framework investments. In the meantime, the future perspective of freight is determined by climate risks, 

geopolitical tensions, and the digital revolution. 

These implications are important to international freight operators, governments, and other multilateral 

organizations as resilience and sustainability are not short-term aspirations but permanent concerns. The dilemma 

of the next few decades will be how to balance performance with flexibility to ensure that global freight will 

withstand a crisis, yet sustain global trade at a sustainable level. 
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CONCLUSION 

The COVID-19 pandemic was a major stress test of the global freight transportation system, revealing its 

weakness and, at the same time, stimulating innovation and resilience. As has been shown in this article, the 

effects of the pandemic were multidimensional, with an impact on the maritime, air, and land transport networks, 

disrupting the entire supply chain of the world, and redefining the strategic priorities of logistics stakeholders. 

Although the COVID-19 crisis did not happen on a scale this long, it demonstrated structural dynamics that are 

likely to condition the long-term outlook of freight transportation when similar crises take place in the future. 

Summary of Impacts 

The pandemic has disrupted freight networks in various ways. Maritime shipping, which is the foundation of 

world trading, was subjected to extreme congestion of port activities, container deficits, and labour shortages 

(Amin et al. 2021; Gulmez et al. 2023). Passenger flights need bellyhold cargo, and air freight faced the collapse 

of its capacity during lockdowns and border closures, which caused major delays and increased costs (Zhou et 

al. 2021). Freight by land and rail was no better off, and the border check and quarantine procedures slowed the 

process of moving along international routes (Prokudin et al. 2020). 

These disruptions in the sector were reflected in the global supply chains. Pharmaceuticals and food became a 

symbol of vulnerability, and the lack of them and delays became humanitarian and economic issues (Singh et al. 

2021). Regional disparities were also exposed by the effects of the pandemic: Asia proved flexible due to 

integrated supply chains and multimodal systems, whereas Africa and Latin America were confronted with 

structural logistics vulnerabilities, which made global trade flows even more unequal. 

In the end, the crisis demonstrated that globalisation is enforced through the area of freight transportation, and 

global risks are transmitted through this channel (Crotty 2009; Coombs and Laufer 2018). 

Lessons Learned 

The experience of the pandemic teaches three major lessons. 

First, freight networks across the globe can be resilient only as strong as their weak points. The use of highly 

centralised centres and just-in-time (JIT) systems brought more vulnerability to cascading disruptions. The 

COVID-19 lessons are that efficiency should be supported by the concepts of redundancy, diversification, and 

flexibility to achieve efficiency in the freight design (De Marchi and Gereffi 2023). 

Second, the phenomenon of resilience is multidimensional. Although the short-term continuity was enhanced by 

the operational changes, including rerouting and digital tracking, the systemic resilience is long-term and relies 

on environmental sustainability, labour welfare, and governance. These dimensions were neglected, including 

the welfare crisis of seafarers, who are on a ship stranded in the sea, which affected the effectiveness of operations 

and social responsibility (Lee et al. 2019; Sheikh et al. 2023). 

Third, technology and organisational change are hastened by the crisis. The digital platforms, automation, and 

data-driven logistics, which were already coming into existence before the pandemic, proved to be irreplaceable 

in terms of continuity (Barua et al. 2020; Raza et al. 2023). The fact that they adopted them swiftly showed that 

technology could serve to reduce disruption, yet also showed that stronger cybersecurity and interoperability 

requirements are necessary. 

Policy Recommendations 

Based on these lessons, there are a number of policy directions that can help make freight transportation more 

resistant to future crises. 

• Invest in robust infrastructure: Governments and international organisations need to invest in the 

modernisation of infrastructure, especially in susceptible areas like Africa and Latin America. Ports, 

rail corridors, and intermodal facilities will be invested in to minimize bottlenecks and increase 

redundancy (Amin et al. 2021). 

• Encourage regionalisation of supply chain: Policies that promote nearshoring and regionalisation of 

trade are feasible in lessening reliance on one production centre. These strategies will necessitate the 

harmonisation of customs operations and regulatory norms in order to provide the flow without any 

problems at the border (De Marchi & Gereffi, 2023). 

• Improve sustainability transitions: Freight systems should incorporate decarbonisation goals, facilitate 

the use of green fuels, and impose the ESG standards in order to achieve comprehensive resilience. A 

defined international response is the key to preventing the disjointed and lopsided sustainability shifts 

(Lee et al. 2019; Sheikh et al. 2023). 

• Enhance crisis management systems: Based on crisis management studies (Coombs and Laufer 2018), 

logistics governance should institutionalise contingency planning in which pandemic, geopolitical 

fragmentation, and climate-related disruptions are approached in scenarios. 
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• Embrace digital transformation in a responsible way: The governments must promote innovation related 

to blockchain, IoT, and AI-driven freight platforms, and create protection against cybersecurity threats. 

The collaboration between the government and the business will play a significant role in the global 

standards and interoperability (Pamucar et al. 2023). 

Closing Reflections 

The pandemic highlighted the fact that the environment in which freight transportation operations and strategies 

are developed would be further influenced by international crises. Although COVID-19 proved to be a watershed, 

the future is equally disruptive, with climate change and political instability posing a threat to digital security. 

International freight systems should therefore cease to be reactive and be anticipatory in nature, with resilience, 

sustainability, and adaptability being part of the core architecture. 

Freight transportation is not only a technical system, but also the system of circulation of the world economy. It 

is not only a logistical need to be strengthened in terms of crisis response, but also an economic and humanitarian 

need. The lasting pandemic impact will therefore not be quantified only in terms of disruptions but changes 

brought about by the COVID-19-induced changes, which, once utilized properly, can result in a more sustainable, 

just, and resilient base of the global trade. 
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