
1 
 
 

 

 

 

 

 

Natural Disasters and Trade 

 

 

 

 

 

 

 

 

 

Approved: _____________________________ Date: __December 21, 2019_____  

Paper/Project Advisor  

 

 

 

 

 

 

  

  

 

 

 



2 
 
 

 

 

 

Natural Disasters and Trade 

. 

A Seminar Paper   

Presented to 

The Graduate Faculty 

University of Wisconsin-Platteville 

. 

In Partial Fulfillment 

Of the Requirement for the Degree 

Master of Science  

Supply Chain & Logistics 

. 

By 

Luz Aguilera 

Year of Graduation - 2019 

 

 

 

 

 

 

 

 

 

 



3 
 
 

Abstract 

This paper discusses the impact natural disasters have on trade activities. It discusses the 

importance of companies having a disaster response program in place to protect traded goods and 

supply chains. It uses US territories and US companies with global supply chains that were 

impacted from natural disasters as examples. The paper will discuss the impact Hurricane 

Katrina had on US imports, the impact the 2011 Japan/Tsunami had on US companies, and 

also compare different perspectives on the impacts that natural disasters have on international 

trade. Though the unanimous consensus is that disasters negatively impact imports, a new 

perspective was discovered arguing that instead it has a positive impact by stimulating trade. 

It is understood that when natural disasters strike the main focus is humanitarian reliefs 

that minimize the loss of life and human suffering; however, this paper focuses on minimizing 

the impact of the natural disaster to a global supply chains. 
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Introduction 

Statement of the Problem 

Supply chains have multiple points for production, manufacturing, warehousing, and 

distribution, and an unforeseen disaster at any of these points can cause a disruption to the entire 

supply chain. When natural disasters strike, they are seen as disruptions of normal economic 

activity due to loss of production, human and physical capital and/or infrastructure (Bergeijk, 

2016). According to the Centre for Research on the Epidemiology of Disasters (CRED), “the 

global community has experienced an average of 384 natural disasters per year, over the last 

decade which resulted in close to 200 million people victimized yearly and annual average 

damages are estimated around $162 billion and increasing over time” (Freidt, 2018).  

In 2017, Hurricane Harvey brought major flooding to Texas damaging over a million cars 

and five hundred thousand homes. The FTR Transportation Intelligence found that Hurricane 

Harvey affected 7% of the US trucking industry for two weeks. Geophysical disasters 

(earthquakes, volcanic eruptions, etc.) and other natural hazards like floods can destroy or limit 

the use of roads, bridges, air space, telecommunication and harbors increasing the logistic costs 

and thus have an impact on both imports and exports. In global supply chains, it can lead to 

supply and demand shocks. Supply shock refers to disruptions caused by suppliers’ own abrupt 

changes in production and delivery plans (Park, 2012). Some argue that natural disasters have a 

negative impact on imports/exports while others can argue it has a positive impact since it may 

stimulate trade.  

Some of these disasters send warnings and are able to be detected early. For example, 

with geophysical disasters specifically earthquakes we may see tectonic or seismic activities and 

for storm watching we have meteorologist that use satellites to monitor weather development. 
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For the predictable natural disasters, companies are able to prepare, plan, and protect their supply 

chains.  

For those disasters that don’t send warnings, supply chain companies can use historical 

data to help find patterns. According to Dedeola Global Logistics, some weather events have 

seasons. For example, Tornados are usually between March and June. In the Summer, it’s 

hurricane season in the Caribbean and Monsoon season in Asia. In Fall, it’s wildfire season in 

the US, and in the Winter, we can expect snowstorms and freezing temperatures (Meono, 2017).  

Overall, the impact that natural disasters can bring may be hard to predict which is why 

disaster preparedness is a necessity to all supply chains. Emergency planning is important 

because when we expect the worse, we are more prepared to handle some of the unforeseen 

disasters and if ruined, supply chains can recover quickly.  

Purpose of the Research  

The paper will discuss the importance of having a disaster response contingency plan or 

emergency planning in place. The paper will focus on the common disasters the US faces and 

how natural disasters in foreign countries have disrupted US businesses in the past, and how to 

protect different supply chains specifically the logistics sector reacting to unpredicted natural 

hazards. We will also cover different authors perspectives on the damage Hurricane Katrina had 

on trade and whether natural disasters negatively impact trade activities or if natural disasters 

instead stimulate trade.  

Significance and Implications of the Research 

As mentioned above, the FTR Transportation Intelligence found that in 2017 Hurricane 

Harvey affected 7% of the US trucking industry for two weeks. In 2018, tropical storm Barry 

closed the New Orleans port terminal and railroad for the weekend delaying cargo shipments 
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(Portnola.com, 2019). In 2011, Japan suffered a 9.0 magnitude earthquake followed by a tsunami 

and its impact was felt through the US where multiple companies had to close facilities for 

weeks due to shortage of supplies. Present day the world’s largest corn supplier, the United 

States, is importing corn from Brazil due to extreme weather conditions. 

With the globalization of supply chains, the exposure of firms to risks of disasters has 

been expanded across national borders as a natural disaster in one geographical location can also 

affect firms in other locations (Ye, 2012). Geophysical disasters can directly impact the supply 

chain, however indirect effects can include tariffs, mergers and acquisitions, force majeures, 

price fluctuations, and cyber-attacks. Disasters and extreme weather conditions impact 

international trade yearly but the key to minimizing risk is preparation, adaptability, and making 

the best of the situation at hand. This seminar paper is important as it provides examples of 

companies impacted by natural disasters and explains the significance of preparation. Readers 

will be given different perspectives which will help them think of natural disasters in a positive 

way. Lastly, this paper discusses basic contingency plans for all types of freight movement 

whether truck, rail, air, or sea and how companies can make their supply chains resilient.   

Preparing for Natural Disasters in Disaster Prone US territories 

Puerto Rico and the US Virgin Islands are US territories that experience natural disasters 

specifically flooding, tropical storms, and hurricanes yearly. They rely heavily on imports with 

85% of consumable products on the islands being imported (Household Emergency, 2013). 

Because imports are a necessity, planning and preparing for natural disasters are vital for locals 

to survive after the disaster with low causalities. 

In 1989, the islands experienced one of the worst category 5 hurricanes known to the 

natives called Hurricane Hugo. The name breathes fear into those who experienced it because of 
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the destruction it caused. The hurricane destroyed the homes, roads, and quality of life of those 

who did experience it and the caused $10 billion dollars in damage (National Research Council, 

1994). Homes had their roofs blown away, vehicles and homes suffered water damage, roads 

were blocked by trees, loss of electricity for months, and everything residents ever worked for 

damaged overnight. 

After the hurricane, locals started rebuilding. The natives learned from the disaster. They 

understand the territories are in a disaster-prone area and the only thing to do is prepare for them. 

Houses are now built of bricks and cement, so the infrastructure can withstand strong winds. 

Some houses are built three feet above the ground in case of flooding. Homes are built with 

cisterns in case of loss of water. Generators and candles are purchased in case of loss of power. 

Grocery stores import products early so that locals can stock products they need since they know 

trees will be blocking the roads and they will not be mobile for a while. In 2017, the Virgin 

Islands experienced two category 5 hurricanes back to back -Hurricane Irma and Maria – and 

though the damage was extensive it hasn’t been as devastating as Hugo was due to developments 

done over time in preparation. The damage done by the two hurricanes was $7.5 billion 

compared to Hurricane Hugo that cause $10 billion in damage (Austin, 2018).  

Living on an island, it’s understood that natural disasters are inevitable and the key to 

living in a disaster-prone area is preparing for the inevitable, adapting to the inevitable, and 

rebuilding. Supply chain companies can learn from the island lifestyle, by making their supply 

chains resilient. “Achieving a level of resilience implies a combination of redundancy or 

flexibility. Redundancy involves a level of duplication of assets, let them be paths to connect 

location or additional inventory within supply chains. Flexibility concerns the capacity to find 

alternatives such as new routes, new terminals or new suppliers” (ARC Advisory Group, 2017). 



9 
 
 

Literature Review 

Hurricane Katrina effect on US Cargo 

What Hurricane Hugo is to the US territory natives, seems to be what Hurricane Katrina 

is to mainland Americans. Hurricane Katrina hit the United States in 2005 and is said to be “the 

most devasting natural disaster in US history since San Francisco in 1906” (Parsons, 2014). The 

hurricane originated in the Bahamas and made landfall on Florida as a category 1 hurricane, then 

rapidly intensified over the Gulf of Mexico where it developed into a category 5 hurricane. 

Hurricane Katrina landed on Louisiana and parts of Mississippi as a category 5 hurricane and 

wreaked havoc across the state through flooding, destruction of physical capital, and severe 

impairment of infrastructure disrupting trade. (Friedt, 2018). “Hurricane Katrina’s true cost on 

the economy was $250 billion. It damaged 19% of the U.S oil production and destroyed 113 

offshore oil and gas platforms” (Amadeo, 2019).  

The effect Hurricane Katrina left on New Orleans was devastating. It left 80% of the city 

flooded and tens of thousands of residents had to be evacuated. New Orleans is widely 

recognized for their historical monuments and is a tourist destination, less recognized is the 

importance of the Port of New Orleans in which both destroyed post Katrina. The port of New 

Orleans handles the most bulk tonnage in the world having 5000 ships dock yearly (Dolfman, 

2007). “Among the New Orleans’ port’s leading imports are chemicals, petroleum, coffee, and 

cocoa beans. The port handles more trade with Latin America than any other U.S. gateway” 

(Dolfman, 2007). The hurricane caused $260 million in damage to New Orleans' port, it scattered 

port workers and vessel crews, and shut down the port for two weeks which interrupted supply 

chains stretching around the world (Braynard, 2015). 
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The article “Disasters and Trade: did Hurricane Katrina affect US imports?” tries to 

understand the disaster by studying the link between disasters and trade. The author notes that 

“one can argue disasters should reduce imports (and exports) because of damaged infrastructure 

and reduced overall economic activity. However, one could also argue the opposite, namely, 

disasters should increase trade, particularly imports, as the country may need to import vital 

materials to rebuild” (Parsons, 2014). 

Parson noted that literature on disaster and trade is small because he believes the “effects 

are small.” He conducted a systematic analysis of Hurricane Katrina and compared it to other 

large non-disaster shocks over the same time period. His main finding is that, “while loss of life 

and economic damage from Katrina was large, the effect on the trade, and indeed the overall 

economy was small, even compared to a mild recession” (Parsons, 2014). 

While researching, Parson’s first main finding was that trade is affected far more in 

developing countries struck by disaster, than in developed countries. He came to that conclusion 

by studying two of the greatest disasters that hit developed countries in the 20th century, 

Holland’s great flood in 1953 and Japan’s 9.0 earthquake in 2011. Holland’s 1953 great flood 

was one of its worst natural disasters in the 20th century and it disrupted communications and 

transportations for more than a week. Ports were out of commission and nearly 10% of the entire 

country was inundated. However, though ports were temporarily out of commission, imports 

rose 9%. The author then studied the Japan 9.0 earthquake that lead to a tsunami and turned 

Japan from a trade surplus to trade deficit country. However, Japan’s imports surged.  

Though imports surged for both developed countries, his next study was to find out if 

they were negative or positive effects, if they were permanent or transitory, and finally to 

understand the impact of Hurricane Katrina on US imports. He studied three different time 
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periods and found that after Katrina, imports remained stable. Damage to ports may have 

disrupted trade but companies worked around it and imports remained stable. Lastly, he found 

that the effects on imports were temporary and not permanent.  

Parson’s conclusion on Hurricane Katrina’s effect on trade is that “natural disasters have 

no impact on trade, aside from the direct and transitory effects on the business cycle. As such, no 

disaster-specific macro policy is warranted, perhaps to smooth trade balance swings, even in the 

largest of American disasters” (Parsons, 2014). 

Another viewpoint on Hurricane Katrina and international trade was written by Felix 

Friedt who analyzes the dynamics and spatial distribution of trade effects resulting from natural 

disasters. He developed a simple model of port-level trade using data from USA Trade Online by 

the US Census Board from the time period of August 2003 to August 2013. He focused on about 

41 US ports and listed their distance to the epicenter of the hurricane as well as dollars spent post 

hurricane, pre-hurricane, and then used those data points to rank each port.  

Post Hurricane Katrina, Friedt noticed that the directly affected ports of New Orleans, 

Louisiana, and Gulfport, Mississippi, exhibited economically and statistically significant 

reductions in trade, whilst the nearest neighboring ports of Mobile, Alabama, and Panama City, 

Florida, experienced substantial and statistically significant increases in trade. Only the ports 

within or just outside the hurricane warning zone experienced the largest changes in trade after 

the hurricane made landfall. Alabama, Louisiana, Texas, and Mississippi appeared to face a 

sharp but temporary decline in imports, and that the other US ports experienced “relatively small 

or no visible changes in trade.”  

To summarize, Friedt concluded that hurricane Katrina only affected US trade at the local 

port level and those closest to the hurricane’s epicenter and that disruptions are only temporary 
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in nature. The resilience is due to rerouting of both imports and exports and their rapid response 

and recovery due to “product-specific path dependence that lead to statistically and economically 

significant gains in trade for those ports closest to the disaster-stricken region and negatively 

disrupted ports” (Friedt, 2018). 

Natural Disaster Impact on Supply Chains in Brazil 

From the governments US Trade Representative website, Brazil is currently the United 

States 13th largest goods trading partner with $70.7 billion in total goods trade in 2018. Brazil 

was the United States' 9th largest goods export market in 2018 and the 17th largest supplier of 

goods imported. “U.S. total imports of agricultural products from Brazil totaled $3.3 billion in 

2018, our 10th largest supplier of agricultural imports. Leading categories include coffee, 

unroasted ($934 million), fruit & vegetable juices ($504 million), red meats, prep/pres ($281 

million), tobacco ($211 million), and essential oils ($145 million)” (ustr.gov, 2019). It’s safe to 

say that a natural disaster to the trading areas in Brazil can impact the trade with the US, it may 

have raw material loss, transportation challenges, as well as environmental impacts.  

In the research paper, “Natural Disasters and their impact on Supply Chain,” it uses a 

documentary analysis on the impact of natural disasters on Brazilian supply chains between 2003 

and 2012. It specifically focuses on the impact of storms/floods and droughts to local supply 

chains in Brazil.  

The researchers analyzed data about occurrence of natural disasters in the Brazilian 

territory published in the Civil Defense annuals, available for year 2011 and 2012. For a 

historical perspective, they used the Atlas Brasileiro de Desastres Naturais 1991-2010, a report 

on research developed by Brazilian Government that offers compiled information about the 

frequency of natural disasters between 1991 and 2010. They also analyzed information collected 
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in news articles over the 10-year period that had terms of flood, storm, or drought. Lastly, they 

used survey on risk management and disaster response in Brazilian Municipalities.  

When disasters hit in Brazil, the economic impact is the rising prices of food, inflation 

and losses in crop yield and livestock production. Damages to infrastructure and roads which 

prevents the transportation of people and goods, other logistic problems and losses to the local 

economy (such as tourism). In the business sectors, agriculture, forestry and fishing are the 

activities most affected by droughts, whereas transportation is most impacted by floods and that 

has a subsequent impact on supply to retail. “Water supply is another first order effect from both 

droughts and floods that promotes higher order effects in the process of electricity generation, 

and the intensification of the use of thermoelectric plants. The chain impacts of natural disasters 

involve inter-industry interactions and have strong impact in the economic growth” (Miguel, 

2015). 

The students stated that natural disasters can cause dramatic losses in agribusiness (up to 

100%), affecting the production of sugar cane, beans, corn, milk, honey, soya, manioc, and goat 

and sheep among others. For example, farmers in the state of Pernambuco estimated their losses 

in more than US 200 million and a reduction in production of corn, manioc and beans of more 

than 90%. The impacts were also relevant in the reduction in the hydropower energy generation 

increasing the cost of energy and affecting firms´ production and costs. The retail prices in the 

country increased and created a demand for importation of products, such as manioc, from other 

states increasing lead-time and creating supply shortage for retail and local manufacturing. Some 

exports, such as cashew nuts shipped to Europe, were completely interrupted. With water 

shortage, the municipalities were obliged to cancel popular parties (such as carnival) and the 

overall economic impact echoed in the job market and in the families’ income (Miguel, 2015).  
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To summarize, they found that suppliers and manufacturers are impacted by raw material 

shortage and higher costs, whereas distributers also face vulnerability of the road system to 

floods. The consumer market is confronted with goods and services scarcity and rise of prices. 

Impacts in transportation affect all downstream activities in the supply chain. These impacts 

resonate through the entire supply chain and can last more than a year after disaster’s strike.   

In 2016, Brazil’s corn agribusiness suffered due to extreme drought where the country 

experienced “their lowest corn production in Rio Grande do Sul in almost 30 years” (Vieira, 

2018). The severe corn shortage threatened their agricultural sector and resulted in their price of 

corn surging to record levels. “The lack of domestic supplies prompted Brazil to turn to imports 

from Argentina, Paraguay, and the US” (Pearson & Terazono, 2016). Their inability to export 

meant that importers turned to the US for supplies until they are able to recover in which after a 

few years, they have.  

Present day, according to the US Department of Agriculture Economic Research Service 

report, the US is the world’s largest corn producer and exports between 10-20% of its annual 

production. However, a reversal of flow happened in 2019 where the US imported 60,000 tons of 

corn from Brazil due to US farmers dealing with climate issues early in the planting season and 

facing a fear of shortage or smaller than expected harvest (Samora, 2019).  

This is an example where extreme weather conditions in other countries can stimulate 

trade and economies for other countries. The import of corn into the US from Brazil gave brazil a 

“record breaking” export season.  

Global Supply Chains Impact by Disasters 

With the globalization of supply chains, the exposure of firms to risks of disasters has 

been expanded across national borders as a natural disaster in one geographical location can also 
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affect firms in other locations (Ye, 2012). In March 2011, Japan suffered a magnitude 9.0 

Earthquake that rattled large parts of Japan and some parts of east China and Russia. The 

earthquake lasted approximately 3 minutes and was followed by a huge tsunami with more than 

40-meter waves (Zare, 2012). The earthquake and tsunami left 15854 people dead, 3167 missing, 

and 26992 injured. The disasters ruined more than 125000 buildings and infrastructure and 

resulted in blackouts and loss of water for weeks in Japan. The earthquake and tsunami destroyed 

the Fukushima plant, a nuclear power plant, that led to the government declaring “the state of 

nuclear emergency” and having 140000 residents within 20 km of the plant evacuated (Zare, 

2012). It is said that the 9.0 magnitude earthquake was the largest tremor to hit the country since 

the 1850’s. Aside from the loss of life, destruction of property, and environmental impacts, it 

also had an immense economic impact. The world bank estimated the disaster left Japan with 

damages totaling $235 billion (Park, 2013).  

During the1960s and 1970s, Japan rose up as the world’s second largest manufacturer, 

and it established itself as a major manufacturing hub in the world (Park, 2013). Japan’s 2011 

earthquake and tsunami disrupted both domestic and global supply chains. These events 

impacted all aspects of business processes leading to component part shortages, product design 

change needs, manufacturing stoppages, logistics breakdowns, and humanitarian emergencies 

(Park, 2013). The prices for the part components of the shortage increased by 20% showing the 

world’s dependency on Japanese supply chains.  

According to Canis in his 2011 research paper on “Motor Vehicle Supply Chain,” Japan 

is the second-largest vehicle-producing nation (after China), and many of the world’s vehicles 

and auto parts originate there. The motor vehicle industry is a major part of US economy 

accounting in 2010 for over 674000 jobs or 5.8% of all US manufacturing employment. Global 
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automakers such as Ford, Chrysler, Volkswagen, BMW, and Toyota depend on Japanese 

suppliers for specialty paint, auto parts, electronics, and other auto supplies. The dual disaster 

caused a number of plants to change their production plans abruptly and reduce production 

considerably due to shortages and operational shutdowns, and most manufacturers were left 

scrambling to find new sources for other parts.  

Specific US companies whose supply chains were impacted by the 2011 Japan 9.0 

earthquake are detailed below from Canis’ 2011 research: 

Toyota 

Toyota builds 45% of its vehicles in Japan and due to the dual disasters, they had to close 

their operational facilities and put production on hold for nearly a month. Their profits for the 

quarter fell 77%. For several weeks, a shortage of over 150 parts left Toyota’s North American 

operations operating at 30% of capacity. US Toyota plants were closed on Mondays and Fridays 

and operated at half production on the other three weekdays. Toyota projected they would 

resume 70% of its worldwide production in June 2011 and have a complete recovery by the end 

of the year. However, not all Toyota models continued production on that timetable because of 

continuing parts availability issues for those models and plant limitation in Japan. Toyota’s 

European and Chinese facilities ran on a reduced basis until late summer to conserve parts 

(Canis, 2011). Toyota made changes to its production system as the Japan earthquakes exposed 

the vulnerabilities of their lean manufacturing “just in time” system.  

Nissan 

Nissan builds a quarter of all its vehicles in Japan. Just before the disaster struck, Nissan 

had 600 LEAF vehicles on vessel for export which had to sit without resourceful action due to 
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port closure (Nissan-global.com, 2011). The dual disaster led to its US plants having to be closed 

for 6 days and its Mexican plants closed for 5 days.  

 Their net profit dropped 20% for the quarter but they recovered faster than its rivals 

Toyota and Honda due to responding effectively and decisively during the crisis. Nissan posted 

an article “Disaster Response at Nissan” (2011), and it elaborates on how they were able to 

recover quickly. Internally, the company practiced drills and simulations each year designed to 

anticipate every eventuality following a natural disaster. The training came into play during the 

2011 dual disaster. Once confirming the safety of all employees, vendors, and suppliers, they 

started recovery operations. They focused on reviving operations with support from cross-

functional and cross-regional operations, including 10 overseas factories that went over to 

allocate and share existing supplies. They maintained close communication with suppliers and 

each of their global bases. By Nissan diversifying its suppliers, they gained access to needed 

components and were able to reopen pipelines the following month. 

Honda 

Honda’s builds 26% of all its vehicles in Japan, so their quarterly income was also 

affected by the dual disaster which dropped by 38% (Canis, 2011). The disaster caused them to 

temporarily close plants in Japan and suspend production on three of its top selling models in the 

US. They also halved production at its UK factory until the end of May. When the Japan plants 

reopened, they remained at half-production until July. Due to the long time to ship vehicles and 

parts from Japan to the US, Honda saw part shortages in the US for 90 days.  

General Motors 

The dual disaster in Japan immediately impacted US General Motor plants. There was an 

immediate shortage of auto parts and engines, which led to 4 US assembly plants temporarily 
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closing and short layoffs. GM blames the layoffs due to the disaster and having low inventory 

due to just-in-time practices. Though other auto makers had to scale back on production, General 

Motors actually closed down multiple facilities 

Ford 

Ford was also affected by the dual disaster. It caused delays in shipments of cars and they 

had to close assembly plants for two weeks. Ford experienced a shortage of auto parts and 

Xirallic-based paints, forcing them to tell customers that they could choose to purchase any 

colored car except “tuxedo black, royal red, red candy, and red fire.” They were able to find 

replacement paints and opened facilities in April.  

Chrysler 

Chrysler also experienced auto part shortages due to the dual disaster. Their US plants 

have between 2-5% of all components imported from Japan. The shortage forced them to either 

find other manufacturers to provide those components or stop production. Their traditional 

summer plant shutdowns were advanced to from July to June to mitigate the shortage impact. 

They also looked for alternative sourcing for auto parts and Xirallic-based paints. Chrysler still 

felt the effects of the dual disaster years after the actual event. In 2013, Chrysler had to recall 

half a million of their vehicles because of issues with the active head-restraint function that was 

related to a faulty micro-controller that entered the supply chain after the disaster.  

Present day, Japan is still extremely important to global supply chains. Japan is the 

world’s third largest economy, and fourth largest US trade partner. “In 2018, U.S. exports to 

Japan totaled $121.1 billion, with $75.7 billion in goods and $45.4 billion in services. U.S. 

imports totaled $179.1 billion, with goods accounting for the bulk of imports ($144.6 billion), 

most notably motor vehicles and parts ($56.0 billion)” (Cimono-Isaacs, 2019). When it comes to 
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the Motor vehicle industry, autos and auto parts account for more than one-third of US imports 

from Japan. The US and Japan are presently under negotiations for a trade agreement that will 

eliminate tariffs and expand market access on farm, industrial, and digital products. Once that is 

finalized, trade is expected to increase between both countries.  
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Methodology: Resilient Supply Chains 

Creating Resilient Supply Chains 

Natural disasters can paralyze the operations of one or more nodes of a supply chain 

significantly and for extended periods. Firms often give disaster preparedness low priority but, it 

should be considered in the risk management of a firm as these disasters can affect the 

production processes of suppliers (e.g. disruptions in the material supply), the own organization 

and the logistics infrastructure, interrupting the flow of goods (Altay & Ramirez, 2010). 

Preparing for natural disasters is vital to all businesses since some are unforeseen and sudden and 

can cause severe consequences to an organization’s supply chain and cause financial losses, 

reduction in product quality, damage to assets, and loss of reputation. Factors determining 

vulnerability include the type hazard, the overall structure of an economy, the geographical size 

of the country, income level and stage of development, and state of an economy (Benson, 2003).  

From the above literature, international trade and global supply chains have been and are 

continually disrupted by unexpected natural disasters. Many US businesses have global supply 

chains and a natural disaster can cause broken supply chains which later result in loss of profits 

and potentially customers. Hurricane Katrina caused flooding that lead to delayed transportation 

and deliveries because highways, ports, and rail lines were destroyed or temporarily disabled 

where they could not have been used. International countries like Brazil which often suffer from 

drought and flooding can result in a shortage in raw materials leading to have materials imported 

from other countries and higher costs for these materials. Disasters in Japan disabled plants and 

labeled some inoperable, it reduced several company’s ability to produce at full capacity and led 

to layoffs. Most disasters leave supply chains with bottlenecks at certain points where some 
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materials are available, others aren’t, or others can’t be transported to the next position in the 

chain. Countries and companies that have experienced unexpected disruptions from natural 

disasters can learn from past disasters on how to respond and recover quickly and be used as 

examples to other companies.  

Building resilient supply chains implies that they are flexible and agile, meaning that they 

have the ability to bounce back quickly and strongly after disruption. Building resilient supply 

chains proactively can address vulnerabilities that expose business to risks that may exceed its 

risk tolerance (Marchese, 2012). “Prevention is better than cure, i.e., loss avoidance and 

preemption are better than mitigation of losses after the fact (Kleindorfer, 2005). Martin 

Christopher and Helen Peck give us a better understanding through their paper, “Building the 

Resilient Supply Chain.” They point out that supply chain risk includes disruptions affecting 

flow of information, materials, and products across organizational boundaries and though the 

magnitude of impact across different sectors may be different, the underlying premise is that 

everyone in the supply chain is affected to some extent (Altay & Ramirez, 2010). Their 

conceptualization of supply chain resilience extends from the normal “respond and recover 

quickly” teachings and includes the ability of the supply chain to prepare for, avoid, adapt to, 

recover, and learn from natural disruptions.  

According to Christopher and Peck, organizations need to understand their entire supply 

network that connects the business to its suppliers and their suppliers and to its downstream 

customers. Globalization can give businesses access to less expensive labor and materials, and 

opens up vast new markets, but it also increases supply chain complexity, increases the 

probability and magnifies the impact of disruptions that in the past might have remained locally 

isolated such as natural disasters, political turmoil, piracy and regional economic crises 
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(Marchese, 2012).  Effective emergency response strategies require good understanding of risks 

within the supply chain. Risk management begins with accessing the likelihood of specific 

events occurring and understanding their consequences should the events actually occur (Altay & 

Ramirez, 2010). Companies need to know where in their organization is a potential bottleneck 

and where alternative options may or may not be available. Areas of concern for example are 

single source of supply with no alternatives, areas with long lead times, or no visibility into 

suppliers. “Single sourcing may be advantageous from a cost and quality management 

perspective but is dangerous in terms of resilience. Whilst it may be desirable to have a lead 

supplier, wherever possible alternative sources should be available” (Christopher, 2004). 

Supply chain diversification can help mitigate risks. This theory is of particular relevance 

here as its application is extended to include diversification of facility locations, products and 

services produced, sourcing options used, as well as operating modes and processes; only with 

such multidimensional diversification can the full potential of risk minimization be reached 

(Kleindorfer, 2005). Taking the time in advance to source, pre-qualify, and onboard multiple 

suppliers speeds up response time when an incident occurs. This reduces the time and money lost 

to the disruption. In order to optimize risk management, companies must be strategic in the 

suppliers chosen (Zullo, 2017).  

Using the motor vehicle industry earthquake tragedy mentioned above, these companies 

all outsourced to companies in Japan. When the dual disaster took place, their supply chains 

were disrupted and while some companies had to slow down production, other companies had to 

halt production altogether due to a shortage of auto parts, components, or paints. If these auto 

makers had a diverse supplier base and diversified their plants in different regions or if the 

components were universal parts, maybe the impact wouldn’t have been so drastic, and 
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operations would have recovered more quickly. Modularity of process and product designs, and 

other key elements of agility and flexibility for lean supply chain design, can also provide 

leverage for risk reduction, especially for interruptions involving discontinuities in raw material 

availability and component supply (Kleindorfer, 2005). 

The two principles Christopher and Peck mentioned in their research was to “choose 

supply chain strategies that keep several options open and to re-examine the efficiency versus 

redundancy trade off.” When it comes to keeping several options open, it may not be the lowest 

cost alternative in the short term but may provide an opportunity to reduce the impact of a 

disruption. The other principle of examining the trade-offs between efficiency and redundancy 

has to do with inventory. “Although trends such as lean manufacturing, just-in-time inventory, 

outsourcing and supplier consolidation have yielded compelling business benefits, they have also 

introduced new kinds of supply chain risk and reduced the margin for error without providing 

appropriate counter-balancing to help mitigate risk” (Marchese, 2012). Extreme leanness and 

efficiency may result in increasing the level of vulnerability, at both the individual firm level and 

across the supply chain (Kleindorfer, 2005). Just-in-time inventory management works great 

under normal conditions, but not under emergencies or unexpected conditions. Excess inventory 

may be seen as waste which takes up space in the warehouse however, having that extra safety 

stock can be used as a strategic move in the event of an unexpected disaster. 

The 2011 Japan earthquake and tsunami highlighted a flaw in just-in-time supply 

management. Just-in-time is a supply chain management system that requires highly coordinated 

transportation. Goods transported within this system, are always time sensitive, and always 

demand more vehicles, because the marketplaces or the manufacturers do not order large 

quantities of goods. Instead, they order goods or product in small amount, but at high frequency. 
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Due to the smaller stock in storage, delay in just-in-time system would result in much more cost 

than in the other supply chain systems (Miao, 2011). All the global motor vehicle companies 

mentioned above, Toyota, Honda, Ford, etc., used just-in-time inventory management and when 

the 2011 dual disaster struck Japan, these companies were not prepared and therefore had a 

shortage of supplies to where they weren’t able to run operations as normally scheduled. 

Supply chain collaboration is also important for building resilience as collaborative 

planning throughout the supply chain can mitigate risks. Christopher and Peck encourage CPFR, 

Collaborative Planning, Forecasting, and Replenishment as an initiative that promotes visibility 

and reduces uncertainty throughout the network. Visibility implies a clear view of upstream and 

downstream inventories, demand and supply conditions, and production and purchasing 

schedules for example (Christopher, 2004). CPFR focuses on joint planning, coordination, and 

process integration between suppliers, customers, and other partners in the supply chain 

(McLaren, 2002). Each supply chain partner shares knowledge and data through integration 

between one another that helps with awareness of trends and locating any emerging issues that 

may impact the supply chain continuity both upstream and downstream. This will help reduce 

any information imbalances while increasing responsiveness and traceability in real-time. This 

integration can help avoid disruptions and achieve common goals.  

Forward-thinking companies that built business continuity and risk management controls 

into their supply chains also had a significant advantage in bouncing back from disaster 

(Marchese, 2012). When the 2011 Japan earthquake struck and disrupted many supply chains 

around the world, some were able to recover more quickly than others. The extent of disruptions 

was due to their sourcing and inventory decisions, those that were able recover quickly 

understood that and were able to collaborate with their partners and adapt.  
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Lastly, they mention creating a supply chain risk management culture which starts at the 

top with management. Risk management efforts should be rewarded by senior management.  

This is for every new product are at the design stage, issues of vulnerability in the availability 

and lead times should be considered. Managers need to understand potential sources of risks that 

can impact the department or products in the pipeline and formalize risk assessments into each 

and all projects moving forward. Creating a proactive culture where each employee thoroughly 

plans the “what-if’s” for each new product and evolving products can help risk reduction and 

promote risk management.  

In addition to the lessons for building a resilient supply chain given by Martin 

Christopher and Helen Peck would be case based reasoning. The research done by Zhang (2014) 

and his team studies emergency management of supply chain under supply disruption by doing a 

case-based reasoning providing a new measure and method for enterprises to handle emergency 

risk.  

Case based reasoning is based on a set of structured cases and represent an experience or 

lesson some specific solutions have been derived in the past to achieve the goals of the reasoner. 

This principle is used to manage supply chain disruption since this strategy also includes 

replenishment strategy, price adjustment, and supplier management. Zhang (2014) discusses in 

his paper that case-based reasoning observes the indexes of order quantity, stockout quantity, 

delivery quantity and profit to evaluate their running effectiveness and stability from different 

aspects. It can also better manage the supply emergency disruption, but it must be based on many 

historical records. Simply put, case-based reasoning is making decisions based on historical data.  

Agility Recovery, a technology company that develops disaster recovery solutions, has 

very informative PowerPoints discussing disaster preparedness within your supply chain. 
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According to Agility Recovery the first step is developing a Disaster Response Plan as well as 

assessing suppliers’ vulnerabilities and mitigating risks. This can be done by conducting 

assessments of supplier’s continuity plans, onsite audits, helping suppliers improve weaknesses 

if discovered. Recognize potential risks, estimate probability of occurrence, treat causes, and 

monitor results. Companies can leverage alternative sources from other areas as well as market 

other products not affected. Use alternate modes of transportation when disasters are predicted.  

Emergency Planning in Logistics 

Emergency planning can be effective when dealing with supply chain disruptions and can 

help assess and identify risk, make correct emergency measures, and adjust emergency strategy 

in real time. No country and no community are immune from the risk of disasters. However, it is 

possible to prepare for, respond to and recover from disasters and limit the destructions to a 

certain degree (Haghani, 2009). Logistics is a critical element of emergency response plans to 

make sure the accessibility of the required goods and services in the right place at the right time 

and in the required quantities. All of the logistics operations (locating, transporting, distribution, 

warehousing) are closely interconnected to one another. Mismanagement in one area may 

consequently result in the letdown of the whole logistics operation (Amna, 2013). 

Logistics management during a disaster may be a tough task but it is important for 

companies to plan and prepare proactively so the transport of goods continues as scheduled. 

Amna researched “Logistics Support and Its Management during Disaster Relief Operations” 

and noted the key elements in logistics management are rapid response, sustenance support, 

transport, coordination and collaboration, understanding environments, constant communication, 

packaging, protecting important provisions, security, and protecting backup stocks. Amna 

mentions a quick response is the most important aspects of logistics support management 
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because resupply may be immediately required depending on the type of inventory management 

system in place. Her recommendations for logistics planning during emergency response 

operations are listed below: 

• Planning and Organization: as the management of the logistics of an operation is part of 

the contingency planning that requires special attention and focus. A plan needs to be in 

place for disaster relief throughout the organization and its suppliers.   

• General Assessment of Logistics: the assessments and identification of the logistics to be 

used during the relief operations must be done before during the preparedness phase. 

After the onset of disaster, immediate efforts should be made immediately to map the 

road conditions and operating constraints. An ongoing evaluation and monitoring must be 

done throughout the process. 

• Assessment Capacity: The physical and economic infrastructures are the major obstacle 

towards effective relief logistics. Limitations in port and airfield capacity, shortages of 

secure warehousing space, and difficulties with commodity handling and packaging are 

the major barriers in the management of logistics. 

• Storage: A system with proper flow of information regarding type, amount and location 

of the existing supplies along with reserves for later needs must be established. 

• Source of Transportation: Critical transport routes involve numerous modes such as road, 

rail, waterways transport, and occasionally air routes. Measures to building up the 

transport capacity should be the priority of the logistics.  
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Inland Transport: Rails and Trucks 

Freight transportation plays a vital role in the economy because it connects suppliers, 

distributors, vendors, and consumers (Miao, 2011). Depending on the type of supply chain more 

goods are needed more urgently than others. Extreme weather events like heavy rain, snow, 

strong winds, or geophysical activities like earthquakes can lead to flooding of roads or ports, 

destruction of roads, derailment, erosion, collision, and power failure, all disrupting freight 

transportation of goods. Human errors like accidents or abandoned vehicles can be a result from 

a natural disaster which can further delay inland movement. When inland transportation is 

affected by a natural disaster, it can result in a spike in spot rates, capacity tightened as trucking 

companies allocate resources to assist in relief efforts, higher fuel prices, lower productivity due 

to out-of-cycle supply chain demands, congestion at ports, and closures of shipping terminals 

and ports (ARC Advisory Group, 2017). It’s also possible that carriers refuse to pick up loads 

due to safety concerns. 

If disasters strike, and a certain mode of transport has been impaired, the usage of 

alternate modes of transports should be considered. For freight, modal shifts over long distances 

is a possible strategy, particularly if it concerns more resilient modes such as rail or maritime 

transport. For short distances, such as deliveries or terminal hauling, modal shift is less likely 

since there are limited alternatives. Therefore, deliveries need to be postponed, consolidated and 

prioritized. The outcome can be a lack of several consumption goods on local markets (Rodrigue, 

2017).  Aside from longer hauls, alternate routes or using intermodal modes of transport could be 

considered like rail.  

However, when inland transport is damaged, delays are inevitable until after repairs and 

recovery. Supply chains need to have a level or resilience that includes a level of redundancy and 
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flexibility. “Redundancy involves a level of duplication of assets, let them be paths to connect 

location or additional inventory within supply chains. Flexibility concerns the capacity to find 

alternatives such as new routes, new terminals or new suppliers” (ARC Advisory Group, 2017). 

Ocean Export: Port Substitution 

Often times when disasters are predicted, Christopher and Peck mentions using alternate 

modes of transportation. In this section we focus on port substitution. When disasters strike and a 

city’s port terminal operations are affected, it will not only affect businesses in the affected city 

but also the wider region that uses the port terminals of that city. When port terminals are 

affected by natural disaster, “the potential of firms to substitute between ports has been 

considered in civil engineering architecture” (Hamano, 2019). Vermeulen and Hamano studied 

the effect of natural disasters on terminal ports and the cost of using neighboring ports in their 

2019 research paper titled “Natural Disasters and Trade: the mitigating impact of port 

substitution.”    

Their research was broken into three parts where the in the first part they developed a 

model in which “firms select ports to export and derive the condition under which multiple ports 

are in use simultaneously by different firms.” They then studied when and which firms switch 

between ports if the costs of using one port change relative to another and derive the implications 

for port level exports. Lastly, they used port-level data from the Japan dual disaster and the 

extent of the substitution effect. 

They used data from the 2011 Great East Japan earthquake, analyzing data from ports 

before the disaster (pre-disaster) and post-disaster. The data in their analysis ranged from January 

2009 to December 2012 from the Japan’s Customs office seaports. They used different 

simulations, descriptive statistics, and margin graphs for their analysis.  
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Their model only included cities where firms in an economy have multiple ports to 

choose from. In the model they derive conditions that regulate how firms choose between their 

different ports, simply put, most operations chose their ports based on equilibrium or those that 

are closest. Their findings were: say port L, is more efficient in terms of local transportation 

costs, but less efficient in terms of its fixed export costs than port K. Therefore, firms choose 

either ports K or L, depending on their level of labor productivity, and therefore both ports will 

export some goods. 

Apart from tsunami-hit ports they also focused on the response from ports that were not 

hit by the tsunami but regionally ‘close enough’ to be able to absorb additional exports from the 

firms in the Tohoku and Kanto region. During their study, the dramatic shock of the tsunami for 

the tsunami-hit ports was clearly visible. The drop is bigger for April 2011 relative to March as it 

accounts for the fact that exports were normal during the month until the earthquake of 11 

March. The recovery took a few months, but there is a difference between the various measures. 

In their studies they noticed while focusing on the substitute ports, the response was less 

dramatic relative to the fall of the tsunami-hit ports. The substitution effect on an average 

substitution port will be smaller than the impact on an average hit port. They found that for the 

tsunami hit ports, it had 69% decline of volume. For the substitute ports the effect is smaller, 

presenting about a 7.0% increase. Their analysis “indicates a dramatic drop in exports value for 

the first 2–3 months, which is not surprising, given the severity of the disaster. Despite the 

relatively quick recovery, the substitute ports gained around 28.1% in additional exports on 

average at their peaks in May 2012” (Hamano, 2019). They found that on average at the port–

sector level, for the period from March 2011 to February 2012, about 40% of exports was 

substituted to other ports. 



31 
 
 

They demonstrate that in Japan for exporting goods, substituting ports in response to a 

natural disaster can be alternate solution. 
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Perspectives 

Gassebner Perspective: Disasters Reduce Imports 

Here we have two perspectives on how disasters impact international trade. Though the 

unanimous consensus is that disasters negatively impact imports, a new perspective from 

Bergeijk and Li was discovered arguing that instead it positively impacts imports by stimulating 

trade.  

In the article listed on the World Trade Organization website titled “The Impact of 

Disasters on International Trade” by Gassebner, it examines the channels by which disasters are 

likely to affect international trade. The article does not focus on the long-term impacts of 

disasters on international trade.   

It is stated in the article that the natural disaster can disable international trade either 

directly or indirectly. Direct impacts on exports can occur due to the human losses and injuries 

(affecting companies' human resources) and the destruction and damage of physical capital and 

equipment in the export sector. Damage to public infrastructure, such as roads, bridges, railways 

and telecommunication systems, can cause disruption to the export supply chain. When there is a 

reduction in aggregate economic activity or gross domestic product (GDP), that is an indirect 

impact. 

To provide evidence for the authors take on natural disasters affecting trade, they studied 

data for 12,800 mass disasters around the world dating from 1962 to 2004 (including both natural 

disasters and technological disasters.) For disasters to be added in their database they had to meet 

one of the criteria where either 10 or more people were killed, 100 affected, declaration of state 
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of emergency, or there was a call for international assistance. They then excluded epidemics 

leaving the total disasters studied 12,666, with 60% being natural disasters.  

The top 10 areas focused in the study and account for 40% of all disasters in the time 

period covered are Asia, China, India, United States, Philippines, Indonesia, Bangladesh, Brazil, 

Mexico, Nigeria, and Pakistan.   

The macroeconomic consequences of disasters include an immediate contraction in 

output and a worsening of fiscal balances. Given the dependence of imports on GDP, a disaster 

can reduce imports if it causes the level of aggregate economic activity to contract (even 

temporarily). But this requires the disaster to be sufficiently large or the affected economy to be 

relatively small. The larger the share of trade in an economy affected by a disaster, the larger will 

be the trade impacts. 

The results for the study showed that major disasters destroy both physical and human 

capital as well as trade infrastructure and significantly reduce both imports and exports. They 

conclude that both major natural and technological factors negatively impact international trade 

flow but physical size and democracy play a major role on how bad the external shocks will be.  

It is also mentioned that where macroeconomic activity declines, there may be 

compensating factors at play to increase rather than decrease imports. Any major reconstruction 

or rebuilding of damaged infrastructure in the affected countries will likely increase imports, 

since the required materials, technology or skills may need to come from abroad.  

Bergeijk Perspective: Disasters Stimulate Trade 

An opposing viewpoint is found in “Do Natural Disasters Stimulate International Trade?” 

which offers a different perspective on the impacts of natural disasters on both exports and 

imports. Bergeijk and Li understand that the dominant view on natural disasters in general tend 
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to be negative for trade, however their take is that natural disasters instead of reducing trade, 

stimulates trade.  

Bergeijk and Li argue that natural disasters cause a need for reconstruction and that 

imports replace domestic production that is destroyed in the disasters. Bergeijk and Li did a data 

study on 60 countries excluding a few with incomplete data or small populations from the period 

of 1970 to 2014 in panel estimates. 

The panel estimates consisted of the annual import growth (table 1) and export growth 

(table 2) for three periods 1970-2014, 1970-2008, and 1990-2014. “1970-2014 and to check for 

robustness also two sub-periods 1970-2008 (their motivation was to exclude the exceptional 

trade collapse in 2008/9 and the ensuing trade slowdown) and 1990-2014 (their motivation was 

to exclude 15 the pre-1990 period of the Cold War).” The variables studied relevant to this 

research paper were import/export annual growth, gross domestic product real annual growth 

rate (GDP), and annual disaster frequency measured in dollars (DISASTER). “The value 

represents all goods and services received from or sold to the rest of the world, including 

merchandise, freight, insurance, transport, travel, royalties, license fees, and other services, such 

as communication, construction, financial, information, business, personal, and government 

services.” The equation used from their research where 𝛾𝑖,𝑡 𝑡𝑟𝑎𝑑𝑒 relates the rate of change for 

imports and exports to the rate of change of GPD: 

𝛾𝑖,𝑡 𝑡𝑟𝑎𝑑𝑒 = 𝛼 + 𝛽1 𝐺𝐷𝑃𝐺𝑅𝑂𝑊𝑇𝐻𝑖,𝑡−1 + 𝛽2 𝐷𝐼𝑆𝐴𝑆𝑇𝐸𝑅𝑖,𝑡 + +𝛽3 𝐺𝐷𝑃𝑝𝑐𝑖,𝑡−1 + 𝛽4 𝐺𝐷𝑃𝑝𝑐𝑖,𝑡−1 

2 + 𝛽5𝐹𝐷𝐼𝑆𝑇𝑂𝐶𝐾 + 𝛽6 𝐷𝐸𝑀𝑂𝐶𝑅𝐴𝐶𝑌𝑖,𝑡+ 𝜀 

The table below shows the results found in the article and is reformatted only using data 

relevant to this paper.  
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Panel Estimates for annual real Import growth 

 

1970-2014 1970-2008 1990-2014 

DISASTER 1.67 1.76 1.18 

GDP 6.31 8.34 3.60 

GROWTH 18.98 22.71 14.01 

  Import table taken from Bergeijk, 2016, page 16 and reformatted for this paper. 

 

Panel Estimates for annual real Export growth 

 

1970-2014 1970-2008 1990-2014 

DISASTER 2.84 2.95 1.44 

GDP 4.44 8.02 2.77 

GROWTH 19.13 26.11 21.06 

Export table taken from Bergeijk, 2016, page 17 and reformatted for this paper. 

As the import table above shows that when the frequency of annual disasters was higher, 

the growth in both imports and exports was also higher. Based on the findings in the table, it 

provides evidence that there is a positive correlation between disaster and trade and that disasters 

increase the need for imports which as the article argues, stimulates trade. When it comes to 

exports, “their results are in line with the Schumpeterian destructive creation hypothesis and may 

also reflect that more autocratic regimes may be able to give priority to reconstruction and 

survival of the export sector” (Bergeijk, 2016). 

 The article concludes stating that disasters are associated with higher import growth and 

higher export growth. Their findings reflect that disasters imply the need for reconstruction and 

imports to replace domestic production that is destroyed by the disaster which leads to a positive 

shift in real annual growth rates of imports. 
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Summary, Conclusions and Recommendations 

In summary, this paper discusses how natural disasters and extreme conditions have 

impacted trade over time. In disaster-prone areas like the US territories, Puerto Rico and the US 

Virgin Islands, they have made proactive changes to their everyday way of life by importing 

goods ahead of time that may be needed during or after natural disasters. The US territories were 

used in this paper as an example for supply chain companies to emulate by also making 

operational strategies proactive to when it comes to crisis management.  

When Hurricane Katrina made landfall on Louisiana and Mississippi in 2015, the 

hurricane wreaked havoc across the states through flooding, destruction on physical capital, and 

impairment of infrastructure. However, two research papers were discovered that found that the 

effect of Hurricane Katrina on US trade and the overall economy was minor. Parsons came to 

that conclusion by saying that trade is affected more in underdeveloped countries and Friedt 

discovered that trade is only affected at the local port terminal level.  

This paper also focused on how natural disasters and extreme conditions in foreign 

countries can affect the United States. Brazil often experiences storms which leads to flooding 

and drought. Students in Brazils studied how these slow and sudden extreme conditions can 

affect supply chains and found that it impacts commercial organizations throughout the whole 

supply chain. Suppliers and manufacturers are impacted by raw material shortage and higher 

costs, whereas distributers also face vulnerability of the road system to floods. In 2016, Brazil 

suffered through extreme drought that led to a corn shortage which later led to Brazil having to 

import corn from the US. In 2019, the opposite happened where now the largest corn supplier 

(United States) had to import corn from Brazil. Natural disasters can have economic impacts on 

countries where it shifts economies.  
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Another natural disaster that impacted trade was the 2011 dual disasters in Japan. The 9.0 

magnitude earthquake followed by a tsunami was felt throughout the world as it disrupted many 

global supply chains. In the US, motor-vehicle and electronic companies that outsourced to 

Japan suffered through auto part and component shortages which led to temporarily closing 

facilities and employee layoffs. It also didn’t help that they were using lean inventory systems, 

so these companies rushed to look for alternate viable options where they could purchase 

supplies from. Lessons learned from the dual disaster is unexpected disasters often happen and 

supply chains need to have risk management strategies in place to be somewhat resilient.  

The above shows that natural disaster can disable international trade either directly or 

indirectly, where Hurricane Katrina was an example of a direct impact and the Japan earthquake 

was an example of an indirect impact since global supply chains were affected. 

This paper discussed ways to make supply chains resilient through risk management and 

emergency response planning. Having a supply chain risk management program in place can 

help with disaster preparedness. Companies need to understand their supply chain thoroughly, 

choose supply chain strategies that keep several options open, and to re-examine the efficiency 

versus redundancy trade off. Diversification of their supply chain network, including locations, 

souring options, logistics, and operational nodes can mitigate risks. Just-in-time inventory 

management may not be viable solutions in terms of unexpected weather conditions and it 

actually increases vulnerabilities, so having safety stock can help in the event of an unexpected 

disaster. With diversification, collaboration is required. Collaboration and integration of 

information between supply chain partners is essential in identifying vulnerabilities and 

preparing for effective crisis management.    
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Inland transport is a critical infrastructure and vital to the economy. When it comes to the 

logistics in supply chain, being adaptable and flexible can help keep trade moving with minimal 

disruption. Using multi-modal transportation options may be helpful, like utilizing the rail or 

longer hauls. However, when inland transport is damaged, delays are inevitable until after repairs 

and recovery. Port substitution is also a viable option if the local port terminal is impacted by a 

natural disaster which includes transshipping ocean freight if needed. 

The last section discussed different researchers’ perspectives on how trade is impacted by 

natural disasters. Gassebner’s perspective is that a natural disaster can disable international trade 

either directly or indirectly. His results for the study showed that major disasters destroy both 

physical and human capital as well as trade infrastructure and significantly reduce both imports 

and exports, and concluded that both major natural and technological factors negatively impact 

international trade flow but physical size and democracy play a major role on how bad the 

external shocks will be. Bergeijk and Li argue that natural disasters stimulate trade. Their 

argument is that these unexpected disasters cause a need for reconstruction and that imports 

replace domestic production that is destroyed in the disasters. 

This paper had a few different viewpoints on disasters and trade, one being natural 

disasters do not affect international trade, second that natural disasters only affect imports in 

underdeveloped countries, another that natural disasters have a negative impact on international 

trade, and the final viewpoint that natural disasters stimulate trade.  

Comparing both perspective articles on whether natural disasters negatively impact or 

stimulate trade is a case of looking at disasters by the expression “glass half full or half empty.” 

One article suggests international trade is negatively impacted by disasters (glass half empty) 

while the other article looks at disasters as an opportunity to stimulate trade (glass half full). We 
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know that when a disaster strikes and damages infrastructure the amount of imports (and exports) 

will decrease but we also know that imports will also increase since countries will need to import 

materials to rebuild. However, when we look at the corn shortage in Brazil due to drought, the 

USA reaped the benefits of their corn deficit and exported the needed raw materials. Similarly, in 

present day, now that the US is experiencing a corn deficit, Brazil has stepped up to trade the 

needed raw material to the US. The US may frown upon importing corn from other countries 

since the US is the largest corn supplier, however we can agree that a natural unexpected 

occurrence like drought stimulated trade between Brazil and the US.  

The perspective that natural disasters don’t affect trade at all may be partially true as 

research proves that the areas with direct disaster impact will negatively affect trade in that 

specific area but the country as whole will not be impacted due to multimodal options and port 

substitution. Natural disasters occurring closest to ports will have a negative impact on trade, but 

the impact is only temporary. 

There is no doubt that disasters have an impact on international trade but the key to 

minimizing risk is preparation, adaptability, and making the best of the situation at hand. An 

unforeseen disaster can cause a disruption to the entire supply chain, so it is important for 

companies to have a disaster response plan embedded into their everyday operational strategies. 

Disaster response is imperative to for sustainable development and risk reduction. Often times 

disaster recovery is overlooked until disaster strikes and by then it’s too late.  
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