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The 2010 eruptions at Eyjafjallajokull in Iceland struck fear into the hearts of airline executives and news presenters alike. In this essay, Elin Thora Ellertsdottir describes the poor response of the relevant authorities to this crisis and the extent of
the economic fallout. She concludes by making a compelling case for better preparation
in the future, because the prospect of another eruption is not a matter of if, but when.

Introduction

in april 2010, global attention shifted towards iceland, a remote northern island resting
on the mid-atlantic ridge. eyjafjallajökull had erupted for the first time since 1823, spewing a massive ash cloud and causing the largest shutdown of european airspace since world
war ii (oxford economics, 2010). every second, the eruption unleashed 750 tonnes of
volcanic matter into the atmosphere, with its ash plume rising over 30,000 feet (budd et
al. 2011). the crisis highlighted society’s demand for unaffected mobility, as well as aviation’s vulnerability to natural hazards (langmann et al. 2011). an estimated seven million
passengers were left stranded, with the shutdown’s effects extending to trade, business,
and general production. the response to the crisis was widely considered a policy fiasco,
in need of critical improvement in the event of another eruption. subsequently, a conference was held in reykjavik, outlining the future dangers posed by iceland’s vigorous volcanic activity and the need for preparation (oxford economics, 2010).
in the following sections we examine the immediate response to the disaster, as
well as its management. furthermore, we explore the economic consequences of the airspace closure, specifically for the airline industry, destinations, and international trade.
finally, we assess the lessons learned from aviation’s first crisis since it became the pillar
of international transport. we address the risks of future eruptions disrupting air travel
and investigate potential ways to minimise the negative impact.
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however, we begin by outlining aviation’s first hazardous encounter with volcanic ash and
the subsequent safety measures taken.

Background

the first recorded danger to aircrafts from volcanic ash was during the eruption of the
indonesian volcano of galunggung. a british airways jet lost engine power and dropped
over 12,000 feet before restoring power and landing in Jakarta. the cause of the nearcatastrophic incident was confirmed to be high concentrations of volcanic ash in the atmosphere. all of the aircraft’s warning systems had failed to warn the crew of the
imminent danger (Prata and tupper, 2009). subsequently, a study into the threat of volcanic ash clouds was conducted, which reached the conclusion that volcanic ash in the
troposphere could cause jet engine failure, with the potential for loss of life (casadevall,
et al., 1996). furthermore, global wind circulation’s ability to rapidly spread ash over
large distances, paired with the unpredictable nature of volcanic activity, heightens the
hazard to aviation (Prata and tupper, 2009).
in response to the incident of 1982, the international airways Volcano watch
(iaVw) was formed by the international civil aviation organization (icao). the watch
monitors volcanic ash in the atmosphere and issues warnings to the aviation community.
this is achieved through nine Volcanic ash advisory centres, which are strategically distributed around the globe. the centres are operated by the local weather forecasting organisations of the countries in which they are situated. they collect and circulate
information regarding ash clouds that may endanger aircrafts (abeyratne, 2012).

Crisis Response and Management

the eyjafjallajökull eruption on april 14th occurred beneath a layer of glacial ice, which
contributed towards the transformation of lava into small glass particles believed to be
harmful to aircraft engines. the glass-rich volcanic ash was carried by strong north-westerly winds, prompting european aviation authorities to shut down air traffic for fear of
public safety (eVaceg, 2010). scottish and norwegian airspace was the first to close
down on the evening of the eruption. by april 18th, the skies reaching from norway to
the canary islands, and ireland to ukraine were virtually closed, with less than a fifth of
flights operating (budd et al. 2011). the extensive shutdown lasted until april 21st, with
air traffic resuming close to normal levels on april 22nd (sammonds, et al., 2010).
the united Kingdom took the lead in managing the crisis, because of its relative
proximity to iceland and its location within the path of the ash cloud. Due to lack of preparedness, their management of the disaster was purely reactive (alexander, 2013). authorities faced difficulties due to the absence of data outlining the ash tolerance of aircrafts.
furthermore, there was a lack of consensus among international safety regulators, airlines,
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aircraft engineers and manufacturers as to what constituted a safe concentration of ash.
many considered the complete closure of airspace to be an overreaction and demanded a
revision of normal procedures in order to ‘get europe going’ (budd, et al., 2011). on
april 20th, in response to this demand, the european union’s transport ministers adopted
a short-term solution. they declared that a volcanic ash concentration of up to 2 mg/m3
was deemed ‘safe’ for flight operations, provided that certain risk mitigation measures
were applied (iVatf, 2010). however, the ‘safe’ concentration was determined arbitrarily
during the course of the emergency and faced criticism for having no basis in science
(alexander, 2013).
the seven million passengers stranded by the volcanic ash crisis were facing significant delays and monetary costs. this was mitigated by the european regulation
241/2004, which established the responsibility of airlines to compensate passengers in
the event of a flight cancellation (european union, 2004). however, low-fare carriers vehemently contested this guaranteed right to compensation by airlines. they felt the regulation was not drafted in consideration of a natural hazard, and that it imposed an unfair
strain on the aviation industry during the unprecedented crisis.the airlines were adamant
that since the situation was out of their control, the burden of compensation should not
lie with them. still, the european commission remained convinced that ‘if airlines carried
passengers they had a responsibility to not abandon them’ (alexander, 2013, p.13).

Economic Impact

the air traffic suspension resulted in over 108,000 flights being cancelled (alexander,
2013). the 8-day period of april 15th to april 22nd accounted for 104,000 of those cancellations, which amounted to 48 per cent of expected traffic during those days. overall,
low-fare air transport was hit the hardest, losing 61 per cent of flights over the main period.this could be due to a less flexible business model and higher geographical exposure.
in contrast, business aviation was the least affected, owing to its adaptable business model
where each flight is customised to the needs of a small number of people. apart from iceland, the three countries worst affected by the crisis were the uK, ireland, and finland.
over five days, these countries experienced a 90 per cent decrease in air traffic. correspondingly, the worst affected airports were in manchester, edinburgh, Dublin, and
helsinki. Despite air travel being negatively impacted in iceland for thirteen days, the
overall effects on its aviation sector were not as serious as in finland.this can be attributed
to iceland having been able to sustain a number of flights to north america (eurocontrol,
2010).
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Figure 1: Air traffic in Europe during the crisis (Eurocontrol, 2010)

the global gDP losses, resulting from the prolonged inability to move people
or goods, are estimated at approximately 4.7 billion us dollars. this figure incorporates
net airline industry and destination losses, along with general productivity losses (oxford
economics, 2010). furthermore, the seven million people grounded across europe resulted in extreme pressure on buses, trains, taxis, and car hire. some hotels stood empty
while others were at capacity, leaving crowds of people without accommodation (alexander, 2013). a study conducted in norway indicated that shortly after the crisis most travellers felt uncertain about the impact on future travel.the occurrence of another eruption
could cement this uncertainty, causing people to choose destinations reachable by other
modes of transport besides air travel. still, research indicates that, currently, the disruption
has not deterred people from flying (brechan, 2010).

The Airline Industry and Destinations

Due to numerous offsetting factors, it is difficult to determine the overall economic impact
on the airline industry. for example, the international air transport association (iata)
evaluates that the shutdown caused the demand for aircraft fuel to fall by 1.2 million barrels, saving around 110 million us dollars (mazzocchi, et al., 2010). nevertheless, oxford
economics (2010) estimates the total financial impact at about 1.4 billion us dollars.
british airways and air france-Klm reported a loss of 20 million pounds per day during
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the five most disruptive days (mazzocchi, et al., 2010). the extensive losses suffered by
the airline industry in a week of suspended flights, indicate that a longer shutdown could
easily send aviation companies into bankruptcy (alexander, 2013).
an estimated gross impact on european destinations suggests a cost of 2.8 billion
us dollars. however, offsetting factors, such as the spending of stranded passengers and
the money spent on alternative means of transport must be considered.while some hotel
operators reported losses of approximately 10 million us dollars per day, others described
a large amount of customers willing to pay high rates. taking these factors into account,
the economic impact on european destinations is estimated at 867 million us dollars.
thus, the accumulative negative impact on the airline industry and destinations comes to
2.2 billion us dollars for the main crisis period (oxford economics, 2010).

International Trade

the air transport disruptions had serious consequences for international trade. although
some trade can be postponed, other products such as perishable goods and important
parts and equipment cannot withstand a delay in transportation. Deferring the trade of
these products results in lost revenue for producers and potentially for customers relying
on their delivery. many african countries are the producers of perishable goods such as
flowers, fruit, and vegetables. the world bank president in 2010, robert Zoellick, estimated that african countries could lose 65 million us dollars as a result of the airspace
shutdown. in april 2009, africa provided over half of the monthly value of fresh-cut flowers imported into the eu, amounting to 46 million us dollars. accordingly, a weeklong
cancellation of flights could indicate losses of about 11 million us dollars for the flower
industry in africa. furthermore, in the same month africa accounted for over 90 per cent
of the monthly value of fresh fruit and vegetables exported to the eu. a week of air travel
disruption suggests losses of around 3.9 million us dollars (oxford economics, 2010).
an increasing number of firms require their suppliers to provide them with crucial ‘just-in-time’ electronic parts and machine components, which are usually high in
value but low in weight.this demands the quick and reliable delivery promised by aviation.
eurostat data indicates that in april 2009 three quarters of the monthly value of components imported into the eu came from asia-Pacific. following the ash crisis, the Korea
international trade association estimated the losses for local domestic companies at 112
million us dollars during the height of the crisis (oxford economics, 2010).
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“The havoc arising from the eruption of Eyjafjallajökull has been presented in many
circles as being a consequence of the event being both unprecedented and unex
pected – neither is the case.” (Sammonds et al. 2010, p.8)

a historic examination of iceland’s volcanic activity indicates the frequency of eruptions
is at 20-25 per century (langmann et al. 2011). among iceland’s volcanoes, Katla is one
of the most dangerous. historically, an eruption in Katla has followed within a few years
of eyjafjallajökull. her eruption would be capable of grounding european air traffic to a
much larger extent than eyjafjallajökull (alexander, 2013). further ash hazards to europe
include the volcanically active regions of italy, the canary islands, and the azores (sammonds et al. 2010). this warrants the formation of extensive contingency measures in
order to minimise the economic and social effects of air travel disruptions (langmann et
al. 2011). furthermore, the unpredictability of volcanic activity calls for clear and concise
rules regarding the safe conditions to operate flights (alexander, 2013). in order to correctly assess risks, the following factors need to be taken into account: the type and age
of the aircraft, the engine make, the flight path, pilot behaviour, the frequency of service,
and ground maintenance capabilities. the risk analysis could be managed by an independent expert panel, in charge of determining safe conditions. this could avoid the detrimental effects of a ‘no fly’ blanket approach and facilitate a balance between precaution
and pragmatism, while avoiding the influence of commercial pressures and vested interests
(sammonds, et al., 2010).
further improvements need to be made with regards to international decisionmaking. while the international airways Volcano watch is a strong warning mechanism,
actual decision-making tends to happen at a national rather than a continental level. this
led to a fragmented response to the eyjafjallajökull crisis. in the event of air transport
disruptions, europe should have coordinated crisis response strategies, which provide a
substitutive mode of transport. moreover, it is important to prepare flexible strategies in
order to have a clear idea of the options available to minimise disruptions. for example,
in the event of air traffic grounding, political and business meetings could be conducted
in a virtual manner through video links. in any case, it is necessary for businesses with
substantial international components to plan for situations where air transportation could
be unavailable, and design alternative arrangements (alexander, 2013).

Conclusion

at the 2008 meeting of the international airways Volcano watch operations group, the
threat of icelandic ash clouds to the aviation industry was acknowledged.the group noted
that volcanic eruptions in iceland ‘could have a major impact on aircraft operations over
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the nat [north-atlantic] regions since icelandic volcanoes were situated close to important air routes’ (iaVwoPsg, 2008: 6.2.2). this acknowledgement, paired with the
british airways experience with volcanic ash in indonesia, makes it difficult to understand
why authorities were not better prepared. their response was entirely reactive and rendered an ineffective management of the crisis. this resulted in seven million passengers
stranded, economic losses of around 4.7 billion us dollars, and severe consequences for
international trade. however, the eyjafjallajökull crisis presents an opportunity to prepare.
in the future, effective contingency planning needs to find a balance between three key
factors: plans, procedures, and improvisation. an element of hazard forecasting is also
important, and could help minimise the detrimental effects of volcanic eruptions. in 2010,
unpreparedness resulted in simple risk aversion, which brought about significant economic
and social costs. another volcanic ash crisis is inevitable, the question is: will we learn
from our mistakes?
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