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Introduction

The aviation industry is one of the most popular modes of international transportation.
The United States Federal Aviation Administration (FAA) stated that aerospace and other related
industries made up 5.2% of the U.S. gross domestic product (GDP) in 2016 (Federal Aviation
Administration [FAA], 2020). Based on Bureau of Transportation Statistics (BTS) data, after the
COVID-19 pandemic hit at the beginning of 2020, passenger volume dropped to below 400
million passengers, a 62.2% decrease in passenger count and a 68.6% decrease in revenue-
passenger-miles (RPM) leading to a net loss of USD$42 billion among US carriers, as of quarter
two of the 2021 fiscal year (BTS, 2021). Despite the exponential increase in air cargo shipping in
2019 during the COVID-19 pandemic outbreak (International Air Transportation Association
[IATA], 2019, 2021), only 4.5 billion passengers traveled on 38.3 million flights traveling
around the world (International Civil Aviation Organization [ICAQ], 2019).

The global pandemic is not new to the aviation industry. China took aggressive
emergency management measures to successfully restore the business scale during the severe
acute respiratory syndrome (SARS) outbreak between 2002 and 2003. During the Middle East
Respiratory Syndrome (MERS) outbreak between 2012 and 2017, South Korea reported a 12%
decline in revenue-passenger-kilometers (RPKSs) right after the confirmation of MERS
transmission via aircraft (IATA, 2020). The outbreak of Ebola between 2013 and 2016 infected
28,602 people causing Sierra Leone alone a 13% decline in seat capacity in 2014 (Amankwah-
Amoah, 2016). However, these numbers would pale in comparison to the worldwide COVID-19
pandemic (World Health Organization [WHO], 2022). While the aviation industry is gradually
recovering from the impact of coronavirus, strategies being successfully developed and deployed
shall be known so the aviation industry can learn and prepare for the future public health crisis.

Literature Review

The aviation industry is very fragile, as examined by the SARS, MERS, and HIN1
pandemics that struck in the last two decades, which sheds light on the criticality of infectious
disease prevention programs (Centers for Disease Control and Prevention [CDC], 2019). In
tandem, IATA (2022), in response to the COVID-19 global health crisis, has created an effective
Health Safety Checklist for Air Providers (IHSC) that encapsulates the essential aspects of
disease spread prevention. The IHSC suggests systemic approaches for airline operations by
providing a new standard of safety protocols and sanitation. The IHSC advocates a
communication avenue between passengers and airlines from pre-departure to post-arrival, staff
training, cleaning, and sanitation process, installation of onboard high-efficiency particulate air
(HEPA) filters, embarking and disembarking procedures as well as employee self-awareness
working processes (IATA, 2022). IATA also expresses the adoption of the epic Safety
Management System (SMS) to identify health concerns and pandemic hazards prior to an
etiological incident. Following the health SMS (HSMS), IATA suggests a health safety risk
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management (HSRM) to assess the risk (likelihood and severity) of each hazard imposed by the

pandemic (IATA, 2022). These systems are crucial to identifying failure points in the system for
the airline to take advanced action. The robust ideas that HSMS and HSRM bring to the aviation
industry yield an effective ability to offer proactive solutions.

Challenges and Response of Airlines

Amankwah-Amoah (2016) stated how the airlines followed three influential stages in
mitigating the evolution of an epidemic into a pandemic, including 1) the recognition stage -
disease analysis and policy development; 2) the retrenchment stage — reduction of air service to
and from high-risk regions, and 3) recovery stage - return to new and normal operations with
improved tactics of disease prevention (Amankwah-Amoah, 2016). Moreover, Suk and Kim
(2021) give the 2 x 2 matrix describing the varying responses that a health crisis might invoke
based upon the dimension of time and the destructive magnitude of the crisis (see Figure 1).

Figure 1
Quadrants of Response Strategy Matrix
Destructive Magnitude
Low High
Quadrant I : Low Destruction and Short Term Quadrant II : High Destruction and Short Term
Short * Preserve the status quo * Retrenchment

+ Support and/or rescue measure

Quadrant III : Low Destruction and Long Term Quadrant IV : High Destruction and Long Term

Long * Manage events in ordinary operations * Exit (due to unviable environment)
+ Product or service innovation

Dimension of Time

In the case of COVID-19, many airlines initially moved quadrants from Quadrants | to
Quadrants Il once the severity of the pandemic started hitting the industry. Quadrants Il is where
the industry seeks governmental help when the liquidity of assets is an immense struggle for
airlines. Airlines receive aid in the form of grants and loans such as the Coronavirus Aid, Relief,
and Economic Security (CARES) Act. Furthermore, airlines begin hunkering down in Quadrant
I1, cutting back on revenue loss such as reducing flights, laying off employees, and other
methods. For a longer impact, airlines would move from Quadrant Il into Quadrant IV, where
airlines consider initiatives to change the business model and continue surviving (Suk and Kim,
2021). Airlines would move from Quadrant IV to Quadrant 111, maintaining realistic operations
while hoping to grow into the new normal (Suk & Kim, 2021).

Challenges and Response of Airports
Airports, serving as the node of daily aviation operations, process passengers and cargo

from different countries. As the major country's point of entry for international visitors, airports
are undoubtedly the focal point of epidemic prevention. WHO’s Article 20 of the International
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Health Regulation (IHR) (2005) indicates airports possess unigque characteristics, which require
the highest level of sanitation, control, and reporting procedures during pandemics (WHO,
2005). For instance, Singapore Changi International Airport, Dubai International Airport, and
Doha Hamad International Airport, where only international flights process a large volume of
transit traffic, would carry significant responsibility for executing epidemic prevention plans.
These responsive plans include four intertwined levels: policy, process, technology, and
individual levels (Arora, Tuchen, Nazemi, & Blessing, 2021). For policy and process levels,
Changi airport developed the Transit Holding Areas (THA) concept, which requires transit
passengers to deboard after arrival and are immediately directed to the transit holding area to
avoid cross-contamination. Technological innovations such as no-touch security screening,
online check-in systems, e-boarding passes, and facial recognition are enacted to interfere with
communicable paths (Berry, Danaher, Aksoy, & Keiningham, 2020). Like the IATA’s HSRM, a
pandemic threat matrix provides the danger levels of a public health problem as well as
corresponding recommendations, while the terminal design should have the characteristic of
geometrical simplicity and modularity, which allows converting the function of terminal layout
for a dynamic emergency demand (Shuchi, Drogemuller, & Buys, 2017; Stimac, Pivac, Bragié,
& Drljaca, 2021).

Airports in the Post-Public Health Crisis Era

The Airports Council International (ACI) provides a series of experience-based
guidelines: operational and managerial recommendations offering new concepts and standards
based on the latest technology trend (Airport Council International, 2020). Abeyratne (2020)
promulgates systematic general training for airport managers, as most do not realize what
artificial intelligence (Al) and statistical algorithms can be useful for disease forecast and
prevention during a public health crisis. However, the collaborative synergy among airports
worldwide regarding information sharing would be imperative, while ACI, IATA, and ICAO can
be the platform to coordinate the existing data for analysis. During the COVID-19 pandemic,
airports are deemed dangerous places due to populated passengers and employees. Establishing
safety protocols to ease passengers’ fear of aviation is necessary. Some researchers have
suggested and enacted safety procedures to create a comfort zone or onboard social distancing
against possible infections (Abeyratne, 2020; Tuchen, Arora, & Blessing, 2020). The learning
curve of rebuilding passengers' confidence in airport safety will take a relatively long time, but
archived lessons and experiences would be useful for risk analysis and proactive controls.

Aviation Manufacturers Survivability

During the downturn in the aviation industry in the aftermath of the 2001 terrorist attacks,
the purchasing and leasing of aircraft decreased, but the aviation parts industry was able to be
profitable due to an exponential increase of both C and D checks or overhauls (Schneider,
Spieth, & Clauss, 2013). This can be seen in Boeing’s financials which showed a backlog of
$377 billion and 535 added net commercial orders, and $16 billion in revenue. In 2021, the delay
of Air Force One, the failure of the Starliner Launch, and the continued difficulties in getting
China to approve the airworthiness of the 737-MAX (Boeing, 2022) while Airbus experienced a
€62 billion increase in order intake, nearly doubling their 2020 order intake despite 264 orders
being canceled resulting in record net income of €4.2 billion for the year (Airbus, 2022). While
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there will not be a noticeable immediate effect regarding new orders of large aircraft, Boeing
earned significant profits from the global market of Maintenance, Repair, and Overhaul (MRO).
Besides, a recent trend shows flexibility in layout configuration rather than compactness and
efficiency in response to the international passenger reduction due to travel restrictions, flight
cancellations, or lockdowns (Bouwer, Saxon, & Wittkamp, 2021; Collings, Corbet, Hou, Hu,
Larkin, & Oxley, 2021). On the other hand, Airbus has strongly gained the upper hand in the
battle between the American and European juggernauts. What Airbus did was an abandonment
of practices that led to “Eurosclerosis™* (Archibugi, 2020, p.2). That said, to recover from
COVID-19, European companies came together across national lines, avoided over-regulation,
and embraced emergent technologies that Airbus has already been successful.

Supply Chain During the Pandemic

Another less visible hit by the pandemic is the jet fuel industry. With severe reductions in
the use of AvGas and Jet A, major fuel stocks stood at 95% fuel storage capacity resulting in a
drop in fuel prices (Tisdall, Zhang, & Zhang, 2021). Economists are worried that COVID-19
might result in unique long-term consumer behavioral changes that could shape the benefit of
reducing global CO2 emissions (Youssef, Zeqiri, & Dedaj, 2020). The fuel price has been in a
promptly changing marketplace. The gruesome fluctuations, currency inflation, and ill workers
have impeded the smooth fuel supply chain to be functional, from delayed loading and unloading
process to ground transportation congestion. Moreover, the aviation industry typically does not
use maritime cargo shipping parts or components due to the nature of time sensitivity as well as
the corrosive sea salt. As a result, difficulties in securing space in air cargo have generated an
additional financial burden for shippers. Another challenge is the recruitment, retention, and
payment of a highly skilled workforce. Businesses must invest heavily in the workforce as
competition is fierce (Paul, Chowdhury, Moktadir & Lau, 2021) while considering cost
efficiency, agility, flexibility, and carefully leveraging environmental footprint (Faroog, Hussain,
Masood, & Habib, 2021). The aviation supply chain has been affected substantially related to
aviation fuel production, aircraft parts shipment, currency exchange rate, and lack of skilled
professionals.

Global Governance of Pandemics

The aviation industry inevitably inherits the nature of uncertainty and complexity of
global governance responding to COVID-19. Both ICAO and WHO establish regulations and
recommended practices for fighting against global health crises, such as ICAO’s Article 14 of
the Convention on International Civil Aviation (ICAO, 2004) and WHO’s International Health
Regulations (IHRs) (WHO, 2016). However, Cuinn and Switzerr (2019) point out that the global
governance of the public health crisis in the aviation industry is highly complex and hard to
predict in the past due to the lack of interactions between countries and corresponding laws.
Fortunately, the Severe Acute Respiratory Syndrome (SARS) in 2003 demonstrated an
opportunity to resolve the conflicts and regulatory gaps between ICAO and WHO in coping with
the pandemic. ICAO reviewed and modified existing Standards and Recommended Practices

L<Quverly rigid labor markets and overregulation of the economy in favor of established special
interests in Europe in the “70s and the "80s”
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(SARPs) in the Chicago Convention related to passenger and crew health, considering global
public health issues (ICAO, 2004). Two huge modifications to SARPs include creating a
Passenger Locator Form, which helps track passengers who are potentially exposed to infectious
diseases during a flight. A Universal Precaution Kit has been introduced on board to help crew
members manage possible in-flight infectious disease incidents.

ICAO took a further step to create a “coordinating group” in 2016 under the
Collaborative Arrangement program for the Prevention and Management of Public Health
Events in Civil Aviation (CAPSCA). Currently, the CAPSCA acts as a linkage between
countries of the IHR and the Chicago Convention (Cuinn & Switzerr, 2019). Non-governmental
organizations, such as International Air Transport Association (IATA) and Airports Council
International (ACI), as well as experts and private foundations within the aviation and public
health fields, have been actively involved in such programs helping design detailed guidelines
and suggestions under the laws and regulations published by ICAO and WHO. The ICAO
SARPs have limited effects on stopping the transmission of the contagious virus via air
transportation, while a state/country could add uncertainty and barriers interrupting the harmonic
collaboration. Lockdowns and strict border controls posted by various countries during the
COVID-19 pandemic directly resulted in the massive cancellation and suspension of
international flights (Arora, Tuchen, Nazemi, & Blessing, 2021). Karns et al. (2015) pointed out
that the vital actors in global governance are generally identified as states, intergovernmental
organizations, non-governmental organizations, experts and epistemic communities, networks
and partnerships, multinational corporations, and private foundations. By the time of this study,
global governance of the public health crisis in the aviation industry remains challenging such as
protocols and policies between China and U.S.A.

Lu & Sun (2021, December) completed a reference list including studies and guidelines
concerning aviation operations when facing communicable diseases. A comprehensive reference
list was provided, but it only focused on gathering information with no detailed summary of the
specific practices. Lu and Sun’s study presented a macroscopic view but did not deliver
pragmatic solutions, which shapes an opportunity for an in-depth study.

Research Questions

For aviation emergency response education, this study intends to understand three
essential segments of the aviation industry — airlines, manufacturers, and airports, regarding what
active defenses have been implemented to fight against the COVID-19 pandemic. The research
questions are then defined as follows:

1. What were the strategies of resilience enacted by the airline industry during the public
health crisis?

2. How did manufacturers remain sustainable during the global pandemic?

3. What innovations did commercial airports implement to cope with the global pandemic?
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Research Methodology

The authors use a qualitative approach with inductive Meta-Analysis as the methodology
to collect and analyze archives in conjunction with the application of VOSviewer for
bibliographical visualization (Martinez-L6pez, Merigd, Valenzuela-Fernandez, & Nicolas,
2017). As defined by Timulatk (2009), Meta-Analysis is based on existing finished research that
provides a more comprehensive analysis and findings regarding the given topic. The trustworthy
documentation is reviewed concerning pandemic outbreaks, including 2003 SARS, 2012 MERS,
2013 Ebola, and COVID-19. Figure 2 briefly shows the data collection approach of this study.

Theme 1: Prevention ]
Airlines Theme 2: Retrenchment]
Cluster Theme 3: Innovation ]
Theme 4: Recovery ]

Theme 1:Performance
Existing
Study / Manufacturers Theme 2: Jet-A Storage
R Cluster
esources

Theme 3: SAF

Figure 2
Data Collection Illustration

heme 1:Responsive PlanJ

Airport

Cluster -
Theme 2:Preventive PlanJ

To avoid trait error, this study purely focuses on existing finished research and cases and
has no interference with people. The inter-rater tactic is used to secure the reliability of the result
(Schwarz-Shea & Yanow, 2013). This study uses criterion validity to measure how the result
reflects on present implementation (Salkind, 2018).

Findings
Strategies of Resilience Enacted by the Airline Industry

Looking into the myriad of studies, many common thematic areas displayed themselves.
This study inductively categorizes four main stages that the airlines go through, those being the
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P.R.I1.M., namely Prevention (P), Retrenchment (R), Innovation (1), and Long-term Management
(M), representing the primary strategies of resilience.

Prevention

During the Prevention stage, airlines focused on monitoring and assessing the situation
and crisis at hand while closely looking upon governmental guidance and instruction on how to
proceed. Especially after governmental instruction, many studies found that airlines began to
alter their networks in response to passenger volume change and simultaneously mitigate the
possibility of the virus spreading (Abate, Christidis & Purwanto, 2020; Amankwah-Amoabh,
2020; Bielecki et al., 2021; Suk & Kim, 2021; Tuite, Watts, Khan, & Bogoch, 2019).
Additionally, airlines implemented new standard operating procedures in the hope of eliminating
the spread of active health threats to crew members and other passengers, including altering
boarding and exiting patterns, enhancing cabin cleaning procedures, crew protective equipment,
and elevating cabin hygienic and air-circulation standards (Amankwah-Amoah, 2016;
Amankwah-Amoah, 2020; Bielecki et al., 2021; Chikodzi, Dube, & Nhamo, 2021; Cohen et al.,
2016; IATA, 2022; Mangili & Gendreau, 2005; Suk & Kim, 2021; Thaichon, 2021).

Retrenchment

Retrenchment is seeking to restructure the financial portfolios of its fleet through a
variety of means such as leasing, bank loan refinancing, initial public offers, etc. The
Retrenchment stage can take many forms with the goal of maintaining operations and staying out
of financial trouble while preserving a good public image. Through the Retrenchment strategy,
many airlines acted to survive due to reduced air travel and took reactive actions by removing
less profitable flight routes (Abate, Christidis & Purwanto, 2020; Albers & Rundshagen, 2020;
Amankwah-Amoah, 2020; Cohen et al., 2016; Czerny, Fu, Lei, & Oum., 2021; Suk & Kim,
2021; Tuite, Watts, Khan, & Bogoch, 2019), furloughing workers or offering early retirement
packages (Amankwah-Amoah, 2020; IATA, 2022; Thaichon, 2021), canceling procurement
contracts or postponing aircraft deliveries, retiring costly or aged aircraft, grounding less
efficient aircraft (Albers & Rundshagen, 2020; Amankwah-Amoah, 2020; Bjelicic, 2012), and
liquidating assets via aircraft sales among other methods (Albers & Rundshagen, 2020; Bjelicic,
2012; Chikodzi, Dube, & Nhamo, 2021; Suk & Kim, 2021). Airlines would be patient and
attempt to wait out the worst timeframe of the global health crisis and see the resurgence of air
travel.
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Innovation

The Innovation stage brings to light that airlines attempt to produce revenue in regularly
unconventional ways, such as reconfiguring aircraft to accommodate greater cargo storage and
shipping needs. Many airlines reconfigured their passenger aircraft fully into cargo aircraft or
efficiently divided useful aircraft spaces while transporting fewer passengers (Abate, Christidis
& Purwanto, 2020; Albers & Rundshagen, 2020; Cain & Pascual, 2021; Chikodzi, Dube, &
Nhamo, 2021; Cohen et al., 2016; Czerny, Fu, Lei, & Oum., 2021; Islam, Lahijani, Srinivasan,
Namilae, Mubayi, & Scotch 2021; Leder & Newman, 2005; Mangili & Gendreau, 2005; Suk &
Kim, 2021; Thaichon, 2021). Additionally, airlines continued searching for means to refinance
and leverage aircraft and other assets. Some airlines restricted frequent flyer programs allowing
for more cashflow (Abate, Christidis & Purwanto, 2020; Albers & Rundshagen, 2020; Bijelicic,
2012; Cain & Pascual, 2021; Chikodzi, Dube, & Nhamo, 2021; Czerny, Fu, Lei, & Oum., 2021;
Suk & Kim, 2021). Using VOSviewer, the bibliographical clusters are provided below (see
Figure 3), showing Innovation, Crisis Management, Pandemic Control, and Customer are
intertwined and closely correlated.

Figure 3
Airline Resilience Strategies Facing Public Health Crisis
aigghe crisis
customer
pandemic
#. vOsviewer innovation I |
g 2021.0 2021.2 2021.4 2021.6 2021.8 2022.0

Long-term Management

Lastly, when airlines are facing a lengthened global health crisis, airlines would adopt
new procedures, such as requiring face masks, prescreening passengers, distancing passengers,
and frequently cleaning cabins, just to name a few, in order to stay operational until the full
return of normal air travel (Amankwah-Amoah, 2016; Amankwah-Amoah, 2020; Bielecki et al.,
2021; Chikodzi, Dube, & Nhamo, 2021; Cohen et al., 2016; IATA, 2022; Islam, Lahijani,
Srinivasan, Namilae, Mubayi, & Scotch 2021; Mangili & Gendreau, 2005; Read, Diggle,
Chirombo, Solomon, & Baylis., 2014; Suk & Kim, 2021; Thaichon, 2021; Tuite, Watts, Khan, &
Bogoch, 2019). Table 1 below shows the Bibliographical Overview of Airline Actions Facing
Public Health Crisis.
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Table 1
Bibliographical Overview of Airline Actions Facing Public Health Crisis

Prevention Retrench

Innovate

Recovery

Assessment
and
Monitoring

Sources .
Retire

Aircraft

Network
Alteration

Lay Off
Workers

Implement
New SOPs

Flight
Removal

Restructure
Aircraft

Liquidate

Assets Refinance

Manage

Abate et al.

(2020) X X

X X

Albers &
Rundshagen X X
(2020)

X X X

Amankwah-
Amoah X X
(2016)

Amankwah-
Amoah X X X X X X
(2020)

Bielecki et
al. (2020)

Bjelicic
(2012) X

Cain &
Pascual
(2021)

Chikodzi at
al. (2021)

Cohen et al.
(2016)

Czerny et al. X
(2021)
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Prevention Retrench Innovate Recovery
Sources
Asszs:gwent Network  Implement Flight Lay Off Retire Liquidate Refinance Restructure Manage
- Alteration New SOPs Removal Workers Aircraft  Assets Aircraft g
Monitoring
IATA (2022) X X X
Islam et al.
(2021) X X X
Leder &
Newman X X
(2005)
Mangili &
Gendreau X X X X
(2005)
Read et al.
(2014) X X
Suk & Kim
(2021) X X X X X X X
Thaichon
(2021) X X X X
Tuite et al.
(2019) X X X
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Manufacturers’ Strategies to Remain Sustainable During the Global Pandemic

In contrast to many other parts of the aviation industry discussed above, the aviation parts
manufacturing industry did not experience a major recession during the public health emergency.
Yet, the aviation supply chain has been impacted greatly. This study analyzes nineteen (19)
articles and summarizes them into three thematic categories: Aviation Parts Manufacturing, Jet-
A Storage, and Sustainable Fuels. The focus of each article and the corresponding theme are
provided in Table 2.

Table 2
Overview of Article Bibliographies

Source Aviation Manufacturing Jet-A Fuel Alternative
Performance Storage Sustainable Fuels
Archibugi, 2020 X
Airbus, 2022
Boeing, 2022
Bombardier, 2022
Bouwer et al., 2021
Collings et al., 2021
COMAC, 2020
Faber et al., 2022 X
Farooq et al., 2021
GE, 2022
Hosseini, 2022 X
Nie et al., 2022
Paul et al., 2021
Santos & Delina, 2021 X
Schneider et al., 2013 X
Tisdal et al., 2021 X
Youssef et al., 2020 X
Yusaf et al., 2022 X

XX [X [ X [X [X

x

x

X

x

Aviation Parts Manufacturing Industry

All the big players: Airbus (2022), Boeing (2022), GE Aviation (2022), Bombardier
(2022), and COMAC (2020), experienced growth and profits due to heavy demands in
Maintenance, Repair, Overhaul (MRO) services during the pandemic (Faroog, Hussain, Masood,
& Habib, 2021). Both reduction of demand for new aircraft and the sheer size of the backlog of
producing aircraft eclipse the number of active aircraft in the market. However, the fact is that
many factories did not shut down due to the aviation manufacturing industry being considered
essential maintenance work (Collings, Corbet, Hou, Hu, Larkin, & Oxley, 2021). This has been
consistent compared to the case of SARS and Ebola pandemics (Archibugi, 2020). One
informative aspect during the COVID-19 was that the demand for large aircraft like Boeing
B777 and Airbus A380 in the early 2000s shifted to the need for smaller, more efficient aircraft
due to the lack of passengers and flight cancellations (Schneider, Spieth, & Clauss, 2013). The
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impetus on aviation manufacturers is leaning toward fuel efficiency from smaller jets rather than
relying on large capacity sizes (Bouwer Saxon & Wittkamp, 2021).

Jet-A Fuel Storage

A major problem many people may not be aware of in the aviation industry caused by the
pandemic revolves around the usage and storage of aviation fuel (Youssef, Zeqiri, & Dedaj,
2020). Crude oil is the source of gasoline, kerosene (Jet-A), diesel, asphalt, petroleum,
lubricants, and various plastics, which are all produced consistently during the refining process.
Whenever gasoline is refined from crude oil, all other products are also created regardless of
whether they are in demand or not. With the airline industry experiencing a major downturn
between May 2020 and December 2021, the reserves of Jet-A fuel have been almost at capacity
causing Jet-A to be sold at a loss to keep up with gasoline production (Tisdall, Zhang, & Zhang,
2021). Yet, through sanctions against Russian oil, imports of crude oil have gone down, which
has had two effects on the Jet-A industry: 1) less Jet-A is being produced, and 2) using more fuel
around restricted Russian airspace. While most countries have lifted travel restrictions, however,
at the time of this study, China, the second largest airline market, continues reinforcing the
“Dynamic COVID Zero” strategy and airline “Circuit Breaker” policy. The usage as well as
storage of Jet-A in the long-term stays unpredictable (Hosseini, 2022).

Sustainable Fuels

Regardless of COVID-19, the aviation industry is tackling the aviation fuel economy and
“emissions reduction” challenge by researching alternative, enviro-friendly, or renewable fuels
(Paul, Chowdhury, Moktadir, & Lau, 2021). One way this is being handled is by reducing the
aromatics (n-alkanes, iso-alkanes, cyclo-alkanes, and methyl/ethyl components) found in Jet-A
fuel specifically consumed by large aircraft. Another way being researched is the development of
high-energy-density liquid aerospace fluids which are being compiled with new technologies to
mimic the hydrocarbon properties of traditional fuels without many of the problematic
carcinogens (Nie, Jia, Pan, Zhang, & Zou, 2022). One exciting potential fuel alternative is
hydrogen which is abundant, clean, and produces no carbon emissions, which has the potential to
help ease Global Warming. The main argument against hydrogen includes its high price and the
fact that mixing hydrogen and fossil fuels creates a slighter thrust (Santos & Delina, 2021). But
as seen in the reports from Boeing, Airbus, COMAC, and Bombardier, helping researchers to
achieve environmentally friendly fuels has been at the forefront. While the air transportation
industry started to recover from the major pandemic impact, the environment briefly absorbed
less quantity of pollutants due to the lack of air travel (Santos & Delina, 2021). Figure 4 below
demonstrates three critical bibliographical themes including fuel technology embracing emission
reduction during the pandemic time between 2020 and 2021.
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Fuel Technology Innovation - Emission Reduction

emission

aVID

Commercial Airports Innovations When Coping With Public Health Crisis

A request for proposal of Transportation Research Board (TRB) Airport Cooperative
Research Program (ACRP) 04-25 demanded the development of a web-based reference for

airports’ response to communicable diseases (TRB, 2021). To understand, this study reviews the
responsive plans, preparedness, and sustainability plan of twelve (12) airports. Seven (7) airports

are identified as reactive-oriented, as the actions were taken after the existence of a new
communicable disease. Using VOSviewer, the authors demonstrate essential bibliographical
clusters showing intercorrelated connections among three thematic areas, namely Passenger

Screening (red color cluster), Cohort Groups (green color cluster), and Information Sharing (blue

color cluster) as the primary emergency response approaches at airports (See Figure 5).

Figure 5

Airport Thematic Areas — Responses to Pandemics
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Regardless, the holistic preventive plans as precautions that airports have taken when
encountering an outbreak of public health crisis are presented below and in Table 3.

Temperature Screening & ldentification

Six (6) out of twelve (12) airports in this study included temperature screening of
passengers and staff at airports as one of the procedures against contagious disease spread. It is
worth noticing that those six airports are all large in passenger volumes, which means they could
be riskier for virus transmission in frequently populated areas. Other airports in this study also
mentioned the temperature monitoring policy, but they relied more on the passengers/employees
to report voluntarily.

Physical Distancing

All twelve airports in this study included physical distancing as a standard procedure to
prevent or slow down the transmission of the communicable virus. Some airports have detailed
quarantine/isolation plans, including treating passengers and crews according to the public health
emergency policy. Some airports require aircraft doors to remain closed, and passengers and
crew must remain on board until permission from the national/local public health agencies if a
contagious disease is discovered in flight (Kapiti Coast Airport, 2019; Wichita Airport Authority,
2015). Airports also establish temporary isolation and quarantine locations/facilities at the airport
to take care of infected personnel (Fairbanks International Airport, 2019; Kapiti Coast Airport,
2019; Philadelphia International Airport, 2020; Seattle-Tacoma International Airport - Port of
Seattle, 2020; Wichita Airport Authority, 2015). Other physical distancing methods such as
closing a portion of the terminal, removing seats at airport restricted areas, and 6 feet/1-meter
social distancing requirements published by U.S. C.D.C. or equivalent foreign agencies. In
conjunction with the required face masks, physical distancing has proven to be the most widely
used and the most effective action for an airport to prevent transmission during the pandemic.

Sanitizing & Cleaning

Frequent sanitizing and cleaning the airport facilities, using human beings or robots, is
another widely adopted action by airports worldwide. It is believed that frequent sanitizations
can significantly reduce the chances of disease transmission happening at the airport, and it is
recognized as an essential procedure during the pandemic (AClI, 2020).

Contact Tracing

Only two (2) airports in this study adopted contact tracing as one of their preventive
programs facing a public health crisis. One of them is Tulsa International Airport but enforcing it
on employees only (Tulsa Airports Improvement Trust, 2020). Another airport, Kapiti Coast
Airport, included it under physical distancing as a response to identifying potentially infected
staff after a contagious disease has been discovered post disembarkation (Kapiti Coast Airport,
2019). Other airports would provide a passenger’s data only if the national/local public health
agencies required it.
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Information Seeking

Twelve airports would notify corresponding local or national public health agencies to
seek professional guidance and instructions when dealing with a communicable disease
(Fairbanks International Airport, 2019; Kapiti Coast Airport, 2019; Melbourne International
Airport — Australia, 2020; Minneapolis-St. Paul International Airport, 2021; Narita International
Airport, 2020; Pensacola International Airport, 2020; Philadelphia International Airport, 2020;
Phoenix-Mesa Gateway Airport, 2009; Seattle-Tacoma International Airport - Port of Seattle,
2020; St. Pete-Clearwater International Airport, 2020; Tulsa Airports Improvement Trust, 2020;
Wichita Airport Authority, 2015). Some airports have limited information dealing with new
contagious diseases. As a result, more detailed guidelines and instructions published by
professional agencies and international organizations are much needed for the airport to
eliminate the transmission of diseases at the begging. Several international agreements and
protocols require airports to notify public health agencies when discovering the existence or
tendency of transmission of disease during operations. The World Health Act 1956 is the most
common reference listing most infectious diseases and corresponding procedures an airport
should take to reduce the possibility of disease spread (Kapiti Coast Airport, 2019).

Information Dissemination

Airports, except Tulsa International Airport and Phoenix-Mesa Gateway Airport, suggest
that information communication with the general public is vital and indispensable to minimize
the impact on public health. Communication in the early phase of virus transmission is critical to
increasing public awareness, so the general public can take protective measures such as Personal
Protective Equipment (PPE) accordingly. Transparent information communication during the
pandemic can help rebuild public confidence to travel, which is vital for the industry's recovery
from a public health crisis (Melbourne International Airport — Australia, 2020). Airports can also
restate information gathered from international or national health agencies to help disseminate
essential information.

New Technology

Two airports responded that the implementation of new technology would help contain
disease transmission listed in their emergency response programs (ERPs). Understandably, an
ERP can only reactionarily adopt the latest technology at the airport. But both airports mentioned
that the new touchless technology such as biometrics and advanced kiosks could largely
eliminate personal contact and thus reduce the risk of virus transmission (Melbourne
International Airport — Australia, 2020; Seattle-Tacoma International Airport - Port of Seattle,
2020).

Target Procedure

Target procedure means the specific procedure that will only apply to a certain type of
virus outbreak based on the virus’s unique characteristics. In this study, eight airports have target
procedures or similar equivalent actions in response to the contagious disease. The most common
target procedure is the checklist. Airport authorities tailor-make checklists for a particular type of
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virus with support from international/national organizations to help quickly identify the
spreading tendency and reduce the risk of transmission (Melbourne International Airport —
Australia, 2020; Minneapolis-St. Paul International Airport, 2021; Narita International Airport,
2020; Philadelphia International Airport, 2020; Phoenix-Mesa Gateway Airport, 2009; Seattle-
Tacoma International Airport - Port of Seattle, 2020; Tulsa Airports Improvement Trust, 2020;
Wichita Airport Authority, 2015). A bibliographical overview of the airports’ responsive as well
as preventive plans to cope with public health crises is provided below in Table 3.
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Table 3
Bibliographical Overview of Airports’ Plans When Facing Public Health Crisis

Responsive Plans

Airport Name  Information Information Screening & Physical Sanitizing Contact
Seeking Dissemination  Identification Distancing & Cleaning  Tracing

New
Technology

Target
Procedures

Melbourne X X X X X
International
Airport

X

X

Minneapolis- X X X X X
Saint Paul
International
Airport

Pensacola X X X X X
International
Airport

Philadelphia X X X X X
International
Airport

Seattle- X X X X
Tacoma

International
Airport

St. Pete- X X X X
Clearwater
International

Airport
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Tulsa
International
Airport, NZ

Preventive Plans

Kapiti Coast
Airport, NZ

X X X

Fairbanks
International
Airport

Tokyo Narita
International
Airport, Japan

Phoenix-Mesa
Gateway
Airport

Wichita
Dwight D.
Eisenhower

National

Airport
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Conclusion

The aviation industry is extremely vulnerable to a global health crisis. This study delivers
a holistic review for airlines, airports, and manufacturing/MRO industries to sustain from
ongoing and future communicable diseases outbreak. The previous studies on a similar topic
either only focus on one of the three specific segments of the aviation industry or only provide a
macroscopic view of the reference lists. This study provides a list of best practices for each
segment of the aviation industry. The operator can use the result of this study as a checklist to
identify the most effective approaches to preparing for or recovering from an outbreak of
communicable diseases with the consideration of the unique local situation.

This study finds that airlines conduct four main stages, prevention, retrenching,
innovation, and recovery, of operations during the public health crisis while expecting a full
recovery. For the aviation manufacturing industry, the pandemic did not have a significant
impact compared to that of both airline or airport industries due to the increased opportunities to
perform MRO and optimized reconfigurations of airplanes for cargo services. Airlines are
focusing on the efficiency of smaller aircraft with more environmentally friendly and sustainable
operational features. Moreover, the balance point between aviation fuel usage and storage
remains unpredictable; in particular when the Russia-Ukraine war continues to develop while
China’s airline market stays largely intangible.

This study also unveils that airports follow suggested guidelines published by WHO,
IATA, and U.S. C.D.C. to construct their preventative and emergency response plans.
Information sharing and transparent communication with the flying public can primarily help
create public awareness and significantly reduce the risk of communicable diseases at the
beginning stage. Other practices such as screening and identification, face masks and physical
distancing, and sanitizing and cleaning programs are the top-used practices by airports and are
proven relatively effective by the practitioners.

Future Study

There is no air cargo service provider included in this study. A future study on air cargo
may be performed to fill the gaps. By the time of the study, China has imposed more strict
pandemic policies against public health crises such as “Dynamic COVID Zero,” “Stay-at-
Home,” and “Circuit Breaker” protocols. A future Case Study of the post-COVID pandemic
achievement in China compared to other leading aviation countries like the U.S.A and Europe
Union countries would be researchable. This study did not measure the effectiveness of the
actions taken by the industry. A follow-up benefit-cost study assessing the result of all the efforts
shall be performed.
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