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understanding of the impact of the pandemic on the Group and our response to the COVID-19
restrictions.

Please find answers to the Questions on Notice in the following Appendix A.
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APPENDIX A

Q: Does Qantas have a global figure of how much taxpayer assistance you’ve received since the
pandemic hit?

As at 30 June 2020, the Qantas Group has directly and indirectly received a total of ||| NN
through network support,! direct and indirect fee waivers and rebates from the Australian Government
as a result of the COVID-19 outbreak. This support covers:

1. Funding for special international repatriation flights on behalf of the Australian Government to bring
Australians home after airline capacity evaporated;

2. Funding to maintain a minimum domestic and regional passenger and freight network in order to
ensure critical services can continue for medical personnel, emergency travel and freight following
border closures;

3. Fee relief from the Australian Government’s $715 million Australian Airline Financial Relief Package
(AAFRP), which was predicated on flying activity.

Separately, the Qantas Group has received and accrued |l i» Wase subsidies through the
JobKeeper program.

Q: You mentioned research that you've been undertaking, or that has been undertaken, on
transmission in flight. Could you take on notice the nature of that research and the details of it.

In Australia, airlines are working collaboratively with Government and academic institutions to conduct
research that will help ascertain whether there has been any transmission of COVID-19 onboard aircraft
and if so, under what circumstances. The team consists of clinicians, including aviation medicine and
public health specialist doctors, as well as epidemiologists and experts in virology including genetic
sequencing.

The research is being coordinated by the Federal Department of Health's COVID-Net in cooperation with
individual state and territory public health personnel. The research team is planning to:

1. Examine case studies of flights where more than one person onboard was diagnosed with
COVID-19;

2. Undertake a large-scale epidemiological analysis involving airline flight manifests to understand
if diagnosed cases infected other passengers; and

3. Complete a descriptive analysis of infections among aircrew.

While the research is not yet complete, it is important to note that Australia's Medical Expert Panel,
consisting of the Chief Medical Officers, has publicly stated that the risk of transmission of COVID-19 on
aircraft is low?.

The Qantas Group is also a member of the International Air Transport Association’s (IATA), which is the
global trade association representing 290 airlines. A report on Restarting aviation following COVID-19
was prepared by IATA’s Medical Advisor, along with the IATA Medical Advisory Group of 10 airline
medical directors. Qantas participated in the findings of this report and attach a copy in Appendix B for
the Committee’s reference.

! Funding received for network support is recorded as a net figure, representing the amount that the government agreed to pay
Qantas after deducting passenger and freight revenue.

2 Department of Health, Australian Health Protection Principal Committee (AHPPC) coronavirus (COVID-19) statement on 18
March, published 19 March 2020, https://www.health.gov.au/news/australian-health-protection-principal-committee-ahppc-
coronavirus-covid-19-statement-on-18-march-2020-0
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Q: Feedback on how the current [JobKeeper] scheme would interact with the way you actually run
your business in terms of having some people who are unable to fly longer term, and/or people who
are able to cycle through but don't get very regular work, and those that are basically working all of
the time because they are on an aircraft type where there are very few pilots and there is a lot of use.

The JobKeeper scheme has provided Qantas Group employees with a safety net where useful work is
limited or non-existent.

For larger work groups in which there remains some, albeit limited, useful work, we have attempted to
rotate employees between that limited useful work and being stood down, and the JobKeeper scheme
provides a safety net as we look to spread that work equitably.

In some circumstances, the scheme has also enabled our employees to take a leave of absence or
engage in secondary employment if it suits their circumstances, while still maintaining their primary
work relationship with Qantas. This again assists the business to flexibly manage the useful work that is
available, while also ensuring that when, in time, useful work returns, the Qantas Group has a pool of
connected employees in a position to return to Qantas.

Q: Noting that JobKeeper has the aim of keeping employers connected with employees and vice versa,
have you experienced any loss of people on JobKeeper—they've decided for themselves to leave and,
therefore, in the government's terms, you would say JobKeeper hasn't successfully achieved that goal?
Do you have any numbers on those?

The Qantas Group supports the underlying policy intent of the JobKeeper scheme and believes it has
been important in providing Qantas Group employees with a safety net and keeping them connected to
the business.

Since the commencement of the JobKeeper scheme, 132 Qantas Group employees who were eligible for
JobKeeper have voluntarily resigned.

Q: You announced in June that you'll be cutting 6,000 jobs. How many jobs have been lost since the
start of COVID-19?

Between 1 February 2020 and 14 July 2020, a total of 890 Qantas Group employees have left the
business. This figure captures Qantas Group jobs that ended due to a variety of reasons, including, but
not limited to, resignation, redundancy, retirement and end of contract.

COVID-19 will have a persistent impact on the structural demand for air transport across domestic and
international markets. Due to the significant impact of COVID-19, the Qantas Group announced in June
2020 that it will be reducing its pre-COVID workforce by at least 6,000 roles across all parts of the
business, with the majority of exits to be realised in the financial year ending 30 June 2021.

Since the Qantas Group’s announcement in June 2020, IATA has revised its forecasting down and is now
projecting that air transport capacity will not return to 2019 levels until 2024, a year later than
previously projected.

Q: How many workers do you currently have on JobKeeper?

In the second half of June 2020, the Qantas Group had 26,682 active nominations under the JobKeeper
scheme.
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Restarting aviation PN
following COVID-19 IATA

Medical evidence for various strategies being discussed
as at 07 July 2020 IATA Medical Advisory Group

Introduction

Many international groups are exploring possible pathways to facilitate a “restart” of international airline
aviation. The resumption of international flights will require a number of hurdles to be crossed in order for
Governments to allow travel, and further hurdles in terms of the passenger journey, which includes the airports
of departure and arrival, the flights themselves, and other elements. Discussion by all of the groups involved
includes a number of key elements which depend on sound medical evidence. The aim of this note is to review
the current state of medical evidence regarding those elements.

The state of knowledge is changing rapidly; hundreds of research articles have been published since the start
of the outbreak, and an enormous amount of work is in progress with both researchers and industry.
Therefore, this document must be read with the latest review date in mind.

There are many logistical, financial, and political aspects to the restart plans well beyond the scope of this
discussion, which will be confined to the medical aspects. There are also reports specific to airports and
immigration processes which are also out of scope here. The report has been prepared by IATA's Medical
Advisor along with the Medical Advisory Group of 10 airline medical directors, on the basis of extensive review
of available literature, advice and expertise during the pandemic thus far.

Re-start requires two key components: first, Governments must be prepared to allow passengers to travel,
between countries and regions. Secondly, passengers must have sufficient confidence that they can travel
safely, and achieve what they wish to do on their journey. For the passenger journey, an acceptable risk of in-
flight transmission is a key factor, but this is along with other considerations such as risk of illness while away,
risk of being quarantined, availability of safe and suitable accommodation, availability of travel insurance, etc.
For Governments, in-flight transmission is secondary to the greater risk of importation of people who are
incubating the illness and can become sources of infection. This is a more challenging problem to solve, but will
employ many of the same layers of protection which are discussed here.
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In-flight Transmission

Little is available in the way of published research on in-flight transmission of COVID-19. One paper from
Canada reports careful follow up of a long-haul flight on which someone later confirmed to have been unwell at
the time, but no secondary cases resulted. A recent public report shows that a flight on 31 March from USA to
China Taipei with 12 people subsequently confirmed to be symptomatic at the time of flight, generated no
secondary confirmed cases from the 328 other passengers and crew members, who all tested negative.

A public health investigation into a flight from UK to Vietnam on 2 March 2020 suggests transmission by one
passenger to up to fourteen other passengers (twelve of whom were seated nearby the presumed index case)
and a cabin crew member. Initial information has been obtained from this investigation but a formal study is
expected in due course. This is the only event known to IATA of suspected on-board transmission to multiple
people.

By contrast, an informal survey of 18 major airlines in correspondence with IATA has identified, during Jan-Mar
2020, just four episodes of suspected in-flight transmission, all from passenger to crew, and a further four
episodes of apparent transmission from pilot to pilot, which could have been in-flight or before/after (including
layover); there were no instances of suspected passenger-to-passenger transmission reported by the group of
airlines. The group of airlines represents 14% of global traffic for that period. A requestto a much larger group
of 70 airlines (representing half of global passenger traffic) also failed to identify any cases of suspected
passenger-to-passenger transmission. And finally, closer analysis with IATA was able to be carried out by four
airlines which had close contact with local public health authorities during the outbreak. The four airlines (with a
combined annual traffic of 329 billion RPK) together followed up around 1100 passengers who were identified
as confirmed cases having recently flown. The flights in question represent about 125000 passengers. There
was one possible secondary passenger case identified in the total, along with just two crew cases, thought to
be the result of possible in-flight transmission. By comparison, a recent article from Shenzhen China on
transmission quotes an overall transmission rate of 6.6% across modes of contacts (household, travel, or
meals), which would equate to a predicted 72 cases from those 1100 passengers, compared with the three that
we have observed.

The reasons for the apparently low rate of in-flight transmission are not known but could encompass a
combination of the lack of face-to-face contact, and the physical barriers provided by seat backs, along with
the characteristics of cabin air flow. Further study is under way.

Multi-layered approach:

In the absence of a single measure which can achieve high-levels of risk reduction, the alternative isto use a
combination of approaches to mitigate the risk as far as practical. This is essentially the approach being applied
at present for those services that continue to operate for cargo and repatriation flights. The combination of
intrusive and burdensome measures creates a travel experience far removed from ‘normal’ operations and one
which is unlikely to be commercially sustainable for any significant period. However this provides a potential
pathway towards recovery and reconnection. It is likely that there will be a stratified approach which employs
more measures to routes, or passenger groups, which entail higher risk at the time. Summary: A multi-layered
approach will almost certainly be required in the initial stages.
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Temperature screening

Fever (elevated core body temperature) is an early sign of COVID-19 in some people, but by no means all.
Surface temperature measurement is less reliable than core temperature, but is easier, which is why
temperature screening usually involves a measurement of surface temperature. The various methods include
handheld measuring devices which may be contact (eg aural) or contactless, remote thermal scanning, and
newly developed devices with cameras which are apparently able to measure temperate, pulse and respiration
rate from a distance. All these methods have deficiencies.

Temperature screening has been employed at both departure and arrival. It will miss many of those with early
illness, asymptomatic illness, those whose symptoms do not include fever, and in some cases, those who have
taken antipyretic medication (such as acetaminophen/paracetamol) to lower their temperature. It has been
documented however, that in the early stages of the COVID-19 pandemic, several new cases were detected in
passengers who underwent routine temperature checks after arriving at their destination.

Survey research during the COVID-19 outbreak has indicated that airline passengers are reassured by
temperature screening undertaken in airports. It could also have an effect of deterring passengers who might
otherwise travel when feeling unwell.

Temperature screening needs to be done with validated equipment, and if done manually, by staff who have
appropriate training and personal protective equipment (PPE). IATA maintains that it should not be the role of
airline staff to carry out such screening.

Even under these conditions there will be false positive and false negative results. Temperature (and other)
screening is more likely to be useful in populations where COVID-19 prevalence is higher (such as returned

travelers) than in low-prevalence groups such as the general travel population.

Summary: Temperature screening has deficiencies and should be undertaken with appropriate precautions. It
may be of some benefit, applied selectively along with other measures.

Svymptom screening

Many countries have been using a questionnaire to ask travelers about symptoms (usually fever, cough,
breathing difficulties) as an added screen to detect people possibly currently suffering from COVID-19, usually
upon arrival; a declaration of symptoms could also be added to a nation’s electronic visa process as another
layer of protection prior to travel. Obviously it depends on the honesty of the answers, but being required to
make a declaration of being symptom-free could provide a deterrent to travelling while unwell. Various groups
are developing electronic applications which can assist with screening for symptoms, often in conjunction with
applications to facilitate contact tracing. It is noted that many countries already had symptom screening in
place when the virus was imported; many studies have now documented the level of asymptomatic spread,
which contributes to transmission and limits the usefulness of symptom screening. Summary: Symptom
screening is a useful adjunct to other measures but has significant limitations.
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Use of masks and PPE

The primary method of spread of COVID-19 is exhaled droplets, with a secondary method of spread from those
droplets via surfaces and hands. There is ongoing debate as to the level to which smaller aerosol particles,
which can remain suspended for longer times or distances, contribute to spread. IATA's earlier guidance has
reflected WHO advice that the use of surgical masks should be reserved for those who are unwell or those who
are caring for those who are unwell. As a protection for individuals in public places, without close contact with
others, it is of very limited benefit; however, increasingly, authorities have been promoting or requiring the use
of non-medical face coverings for those who are in public, especially in situations where physical distancing is
not possible. This “source control” strategy is intended to protect the public from the wearer, rather than to
protect the individual — by creating a physical barrier to the exhalation of droplets. Studies increasingly suggest
that such use of face coverings is effective at reducing droplet spread, and this is of potential benefit where
physical distancing cannot be achieved; WHO has recently incorporated this strategy in its advice, and
provided information on how to create suitable masks from material, to avoid depleting supplies of medical
grade disposable masks which are required for use by health care workers.

As the pandemic has progressed, more aviation authorities have encouraged or required passengers to wear
face coverings. Similarly for crew members, it is expected that the use of surgical masks and gloves, with
appropriate instruction and training, and disposal methods, and associated with meticulous hygiene, will
provide protection, as well reassurance for both them and their passengers. It is reasonable to require mask
use for those airline workers in situations where physical distancing cannot be ensured (not just crew but also
gate staff, ground staff who board the aircraft, etc), until risk is judged to be sufficiently reduced. Many
countries have gone further and required full PPE for cabin crew.

This is not an infallible protection but forms one element of an overall set of measures.

Summary: Face coverings for passengers along with suitable PPE for crew and other airline staff are a useful
element of a multi-layered protection strategy.

Physical distancing

The mainstay of interrupting the spread of COVID-19 is preventing people from having close contact with each
other, since the most efficient method of spread is by inhalation of exhaled droplets from an infected person.
This is presumed to be most efficient when coughing, sneezing or talking, face to face. All of the measures
employed currently around the world to slow the spread make use of maintaining distance between individuals
as much as possible, and guidance around the ideal distance ranges from 1-2 metres (3-6 feet). It is possible to
modify airport check-in, immigration, security, departure lounge, and boarding processes in such a way as to
ensure such physical distancing, and the Airports Council International (ACI) has published guidance on this.

On board the aircraft, it is difficult to achieve such a high degree of distancing, unless the aircraft loadings are
so light as to be uneconomical. However, other protections are in place including the fact that people all face
the same direction rather than face-to-face, they generally remain in their seat after boarding, except to visit
bathrooms. Additional possible protection is derived from the physical barrier of the seat backs, and the
direction of cabin air flow which is generally from ceiling to floor, at a much higher rate than in public buildings,
with little lateral flow. Contamination of the supplied air is reliably avoided by the presence of HEPA filters,
which are installed in those modern jet airliners which use recirculation. The greatest challenges for distancing
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may relate to when passengers are moving, particularly boarding, disembarking, and using bathrooms.
Physical distancing measures currently in use by airlines include: management of the boarding process to
minimize passengers passing each other; limiting carry-on baggage; sequenced boarding rear first, window
first; allocation of bathrooms for each area; allowing only one passenger at a time visiting the bathroom.
Interactions of crew and passengers face-to-face are avoided by pre-placing service items (food, water, and
trash containers) on seats before boarding. Finally, these measures may be supplemented by the wearing of
face covers or masks by passengers and crew alike.

Some airlines are currently, while load factors are low, also achieving a degree of distancing by leaving every
second seat empty, or similar. In a restart scenario this would be economically unviable. Given the data
presented above regarding in-flight transmission from passenger to passenger, its justification would be
questionable. There may however be benefit in leaving empty seats in the region where crew are seated (in
their jump seats) face to face with passengers. Where possible, leaving empty seats may further reduce risk
although further study is required regarding the nature and risk of droplet spread in the cabin air environment.
Study is currently under way employing review of previous research, new computational modelling, and
planning for simulation studies.

Summary: Physical distancing on board can be achieved to a large degree especially during the airport

processes and boarding, but leaving large numbers of empty seats on a routine basis is probably
unsustainable.

Cleaning and Disinfection

While the primary route of transmission is direct respiratory droplet spread (exhaled and then inhaled), fomite
transfer via surfaces and hands is also important, and in addition to the primary preventive tool of hand
hygiene, cleaning and disinfection of frequently/recently touched surfaces is advised by WHO and other health
agencies. Concern has been heightened by research indicating potential virus survival on a range of surfaces
for a few days. Cleaning with normal agents such as alcohol 60% is very effective at destroying the virus on
such surfaces, and other agents such as quarternary ammonium compounds, commonly used in aviation, are
also effective; manufacturers have updated advice on compounds to be used.

On the aircraft, there is potential for transmission in this manner particularly on short-haul flying where rapid
turnarounds have previously prevented extensive cleaning between sectors. Many airlines have increased the
frequency and extent of their routine cleaning. Some regulators (including China CAAC and EASA) have
recommended particular cleaning procedures as a routine. It is likely that improved routine cleaning provides
reassurance to passengers, whether or not it reduces risk of transmission. Another possibility which has been
adopted for rapid turnaround flights is for passengers to be given material (alcohol wipes etc) to use on the
surfaces in their seat area, so that they know it has been done and have some agency in the process; this has
been shown to be reassuring for passengers. There are other potential methods of disinfection such as UV
light and gaseous ozone which have not been evaluated in the airline setting.

Summary: Cleaning and disinfection procedures, in excess of the previous norms, are part of the range of
measures required in a restart process.
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COVID-19 Testing

Background: The mainstay of testing for current infection (presence of virus) in the community is a polymerase
chain reaction (PCR) test which involves taking a swab of the upper throat and amplifying the genetic material in
a laboratory until it can be detected and confirmed. Anincreasing number of regions (examples include South
Korea, Hong Kong SAR, Macao SAR, Austria, Luxembourg, Iceland and China in conjunction with Singapore)
have introduced testing into their State requirements for travelers, either before departure (perhaps
incorporated into an electronic visa process), or after arrival.

All medical testing has limitations; even PCR can miss some people with the infection, early in the iliness,
particularly if the person has recently been infected and is still incubating; this opens a window during which the
person may become infected (and turn positive), AFTER testing. Pre-departure testing means this window
occurs in the departure location. Post-arrival testing means that the delay occurs in the arrival country and the
person could infect others while the result is awaited, unless isolated. For our specific purposes of ensuring
safe travel, the ideal time to test is immediately prior to travel, and for convenience and simplicity, this would be
best done at the airport of departure.

Another limitation, even of PCR, is the converse problem: late in the iliness it appears that people can test
positive without actually being infectious, so this represents a false positive which is problematic for travelers,
whether it occurs in their own country or a foreign country for them.

Testing with throat swabs is also somewhat invasive and uncomfortable, and requires the sample to be taken
by a trained person (usually a health care worker) who is also equipped and competent with PPE. A technology
which could be performed with saliva would therefore provide a significant advantage, being able to be
performed more easily and more acceptably.

Next, there is the question of speed: this is improving, but with PCR tests there is a delay waiting for the result -
which is at best a few hours currently.

New testing: Many alternative technologies are now either in development or available, which can either rapidly
amplify the genetic material, or can use other components of the virus (antigens) such as surface proteins. In
order to be able to be used as part of the airport process (either departure or arrival) they would need to be able
to perform at speed (results well inside an hour) but also at sufficient scale (hundreds of tests per hour) for this
to be practical. Ideal would once again be the use of saliva.

Finally and crucially, in order to be usable, the tests would be required to have demonstrated extremely high
reliability when compared with standard PCR technology: firstly, they would require a very low false negative
rate (ideally less than 1%), but for the aviation setting probably even more important is a very low false positive
rate, because any significant percentage of false positives will result in large numbers of passengers having to
cancel their travel when already at the airport. This reliability needs to be certified by reputable national or
international authorities, whether scientific, therapeutic, or public health.

Summary: Rapid point-of-care testing is an important potential extra layer of protection. Technology for rapid
on-site PCR tests, molecular tests and alternative antigen tests, is advancing rapidly, and if validated by a
reputable scientific organization could be an additional layer of protection. Suggested requirements are that
this testing be:
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- validated by a reputable National scientific, therapeutic, or public health agency, to achieve less than 1% false
negatives and the lowest possible false positive rate compared with PCR;

- deployable in an airport setting, preferably using saliva and able to be sampled without use of PPE;

- capable of scaling to achieve hundreds of tests per hour, with results well inside one hour.

Antibody Testing

Many groups are developing serological (antibody) tests for COVID-19. These typically use a blood sample
which can be obtained from a finger-prick. Detection of antibodies early on can confirm current or recent
infection and later on, can confirm immunity. The detection of antibodies could, once validated, be used to
indicate that someone is able to travel without risk of either contracting or transmitting infection (see below).
Antibodies are not detected early in the infection and are therefore not useful for diagnosis.

There are many epidemiological estimates that the number of mild recovered cases could greatly exceed the
number of confirmed cases, and with suitable widespread serology (antibody) testing, there may be a large
enough population of recovered and immune individuals. Indeed, many serology studies of closed
communities (small towns, ships, etc) have shown a high proportion of individuals to have been infected -
however, in larger population studies the highest proportions have been around 17% which is insufficient to
provide a significant population of immune individuals.

It remains unclear for how long immunity is maintained or its extent; some coronaviruses generate relatively
short-lived immunity and therefore this is not yet a reliable protection. If antibody testing were adopted for use
in connection with an "immunity passport” (below), the testing would initially need to have a short “validity”
since the duration of immunity would not be known. Furthermore, WHO advice has consistently been that there
are no validated and reliable antibody tests available for use on an individual level, and that such tests should be
used only for studying populations to understand the nature of the pandemic and its transmission.

Summary: This is not yet a reliable tool other than for epidemiological study. It has potential when validated and
supported by major health bodies such as WHO, and with further experience.

Immunity Passports

This concept arises from the fact that once someone has recovered from a viral infection they normally retain
immunity; there is some evidence from animal and human studies to suggest that immunity to COVID-19 will be
retained at least for some months. The concept of immunity passports is that if someone can be documented
as having recovered from COVID-19 they are presumed to be immune, therefore many of the normal
protections would not be required; this would mean that by showing their documentation (or incorporating it
into a prior electronic visa process), they could achieve the airport, boarding and on-board processes
bypassing many of the protective steps such as face cover, temperature checks etc. Those airport staff and
aircrew who were immune could similarly omit many of the requirements, including for PPE and physical
distancing.

The main difficulty is that even now, the proportion of the population who are recovered cases is very small -
serological surveys have typically shown less than 10% of the population with evidence of immunity, although
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more recently London UK has shown around 17.5%. These levels would not be enough to allow a significant
restart, but they are increasing over time. Furthermore, a proportion of those cases have been diagnosed
clinically rather than with laboratory confirmation, and Governments are likely to require laboratory
documentation before granting such a passport, which would make the population even smaller. However, as
the pandemic progresses, it is possible that the population of immune people may eventually become big
enough to make this a viable proposition.

There are also important potential unintended consequences of such a measure. For example, granting of
privileges to those who have recovered could incentivize people to contract the disease. This “perverse
incentive” could tempt people to deliberately expose themselves, and thereby undermine public health
measures and propagate the pandemic.

Summary: Limited potential unless global spread continues to a large proportion of the population. Some risks
as ongoing immunity is not assured; unwise at the current time.

Quarantine

One of the key measures which is being imposed by governments is a period of quarantine for incoming
travelers —almost universally 14 days, to exceed the 12 days which is considered the maximum incubation
period. There are considerable logistical difficulties involved in this process to ensure that while all needs of
transport, accommodation, food, exercise, and communication are met, there is no cross-contamination
between those in quarantine. In many cases, the quarantine is accompanied by COVID-19 testing so that the
measure is not solely dependent on people recognizing and reporting symptoms.

While this can be an effective means of ensuring any imported cases do not spread, it is a major disincentive to
travel, particularly if required after both (outbound and return) legs of an international journey. In situations
where travel is between two countries with similar levels of community transmission in the community, any
travelers who had been COVID-19 tested negative upon departure, would be of lower risk than the non-tested
members of the surrounding community, so the argument could be advanced that they should be subject to no
more restrictions than the others in the community. This may well even be the case when travel is from a
community with higher transmission risk than the destination; testing procedures could therefore be one of the
considerations against which to balance a decision about quarantine. This goes alongside the other measures
in place such as: discouraging symptomatic passengers from travelling; health declarations including
symptom screening; the measures adopted during travel as outlined in the ICAO "Take-off” recommendations;
and contact tracing measures after arrival.

By contrast, if traveling from an area of low risk to one of high risk, then it is difficult to support an argument for
quarantine on arrival. These are all questions for the government of the destination country to resolve.

Summary: Quarantine is a major inhibitor of travel and on a careful analysis of the risks, governments may
determine that it is not justified in many scenarios.
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Measures to assist contact tracing

Although the prime objective will be to prevent anyone travelling while unwell, an important back-up to this is
the ability to rapidly identify and trace the contacts of anyone who, after travelling, is discovered to have been
infected at the time of travel. Measures to assist and facilitate such tracing have been employed as part of
arrival procedures in some countries. They could be as simple as providing contact details for follow-up if
required. In many cases these have made use of technology such as phone applications which, with the user’'s
consent, allow their movements and even their close contacts to be traced and tracked. The use of such
technologies could be a condition applied by governments to allowing international (or indeed domestic) travel
in a restart. A further element to this would be ensuring early reporting of any instances where passengers are
unwell in flight, with symptoms consistent with COVID-19. Ground-based medical services could have arole
here in ensuring public health processes are triggered.

Summary: Procedures, and technologies, for contact tracing are likely to be part of the suite of required
measures.

Measures related to crew members

In the current operations, aircrew (pilots and flight attendants) are almost the only people travelling between
countries. Onlong-haul sectors, it is necessary for them to layover at destination. Health authorities are
allowing this to occur contingent on strict procedures to prevent them becoming infected while on layover.
These have included social distancing (such as being confined to a hotel room during layover, with meals
delivered), use of masks, special arrangements for transport, and temperature checks. In a restart scenario,
some crew protective procedures are also likely to be one of the conditions for governments allowing airline
travel to increase. Indeed it is strongly recommended that governments work with airlines in determining what
protections are appropriate. There are also a range of in-flight procedures related specifically to crew aimed at
preventing transmission between passengers, or between crew and passengers, and a separate IATA
document details these.

Summary: procedures for crew in flight and during layover are likely to be a significant part of the required
measures to allow restart.

Treatment

If a medical treatment became available which drastically and reliably reduced the mortality and severity of
disease, then the concerns of both Governments and travelers would be massively reduced, potentially
allowing a resumption of travel. No such measures are currently available. Summary: Potentially a major help
but not yet available.

Vaccination

The eventual arrival of a reliable vaccine, with production scaled up to allow widespread availability, would
achieve immunity for those vaccinated. However, best-case estimates of the time course for reaching this
situation are mostly not before the 2021 calendar year. It is not a certainty that a successful vaccine will be
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produced, but there are large numbers under development and even human testing. This would be the world's
first vaccine against a coronavirus. If successfully produced and widely distributed, a certificate of immunity
such as mentioned above would become a viable tool to facilitate travel. Summary: The best solution, being
vigorously pursued, but not yet in sight.

This multi-layered approach, incorporating many of the above possible protective measures, is proposed as a
pathway for aviation recovery.
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Senator Katy Gallagher
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Senate Select Committee on COVID-19
Parliament House

CANBERRA ACT 2600

Via email: senator.katy.gallagher@aph.gov.au / covid.sen@aph.gov.au

Dear Senator Gallagher,

RE: QUESTIONS ON NOTICE

| would like to thank the Senate Select Committee on COVID-19 (Committee) for inviting the Qantas
Group (the Group) to appear on 21 July 2020. We were pleased to assist the Committee in its
understanding of the impact of the pandemic on the Group and our response to the COVID-19
restrictions.

Please find answers to the Questions on Notice in the following Appendix A.

If you have any further questions, please do not hesitate to contact me directly.

Kind regards,

Andrew Parker
Group Executive, Government, Industry, International, Sustainability

Qantas Airways Limited, ABN 16 009 661 901, 10 Bourke Road Mascot NSW 2020 Australia
Telephone +61 2 9691 3636, gantas.com



APPENDIX A

Q: Does Qantas have a global figure of how much taxpayer assistance you’ve received since the
pandemic hit?

As at 30 June 2020, the Qantas Group has directly received a total of $248 million through network
support,! fee waivers? and rebates from the Australian Government as a result of the COVID-19
outbreak. This support covers:

1. Funding for special international repatriation flights on behalf of the Australian Government to bring
Australians home after airline capacity evaporated;

2. Funding to maintain a minimum domestic and regional passenger and freight network in order to
ensure critical services can continue for medical personnel, emergency travel and freight following
border closures;

3. Fee relief from the Australian Government’s $715 million Australian Airline Financial Relief Package
(AAFRP), which was predicated on flying activity.

The net benefit of this flying after Qantas expenses® was $15 million.

Separately, the Qantas Group has received and accrued $267 million in wage subsidies through the
JobKeeper program.

Q: You mentioned research that you've been undertaking, or that has been undertaken, on
transmission in flight. Could you take on notice the nature of that research and the details of it.

In Australia, airlines are working collaboratively with Government and academic institutions to conduct
research that will help ascertain whether there has been any transmission of COVID-19 onboard aircraft
and if so, under what circumstances. The team consists of clinicians, including aviation medicine and
public health specialist doctors, as well as epidemiologists and experts in virology including genetic
sequencing.

The research is being coordinated by the Federal Department of Health's COVID-Net in cooperation with
individual state and territory public health personnel. The research team is planning to:

1. Examine case studies of flights where more than one person onboard was diagnosed with
COVID-19;

2. Undertake a large-scale epidemiological analysis involving airline flight manifests to understand
if diagnosed cases infected other passengers; and

3. Complete a descriptive analysis of infections among aircrew.

While the research is not yet complete, it is important to note that Australia's Medical Expert Panel,
consisting of the Chief Medical Officers, has publicly stated that the risk of transmission of COVID-19 on
aircraft is low®.

The Qantas Group is also a member of the International Air Transport Association’s (IATA), which is the
global trade association representing 290 airlines. A report on Restarting aviation following COVID-19
was prepared by IATA’s Medical Advisor, along with the IATA Medical Advisory Group of 10 airline

! Funding received for network support is recorded as a net figure, representing the amount that the government agreed to pay
Qantas after deducting passenger and freight revenue.

2The Australian Airline Financial Relief Package also provided support to other suppliers of the Group (including government-
owned corporations). As a result of this support, the providers have offered waivers to the Group of $52 million.

3 Estimated costs of ~$500 million, including operational costs as well as minimum expenditure incurred by support functions
during the period of no commercial flying activity, including manpower and staff related charges, aircraft operating variable,
fuel, depreciation and amortisation and other expenses.

4 Department of Health, Australian Health Protection Principal Committee (AHPPC) coronavirus (COVID-19) statement on 18
March, published 19 March 2020, https://www.health.gov.au/news/australian-health-protection-principal-committee-ahppc-
coronavirus-covid-19-statement-on-18-march-2020-0
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medical directors. Qantas participated in the findings of this report and attach a copy in Appendix B for
the Committee’s reference.

Q: Feedback on how the current [JobKeeper] scheme would interact with the way you actually run
your business in terms of having some people who are unable to fly longer term, and/or people who
are able to cycle through but don't get very regular work, and those that are basically working all of
the time because they are on an aircraft type where there are very few pilots and there is a lot of use.

The JobKeeper scheme has provided Qantas Group employees with a safety net where useful work is
limited or non-existent.

For larger work groups in which there remains some, albeit limited, useful work, we have attempted to
rotate employees between that limited useful work and being stood down, and the JobKeeper scheme
provides a safety net as we look to spread that work equitably.

In some circumstances, the scheme has also enabled our employees to take a leave of absence or
engage in secondary employment if it suits their circumstances, while still maintaining their primary
work relationship with Qantas. This again assists the business to flexibly manage the useful work that is
available, while also ensuring that when, in time, useful work returns, the Qantas Group has a pool of
connected employees in a position to return to Qantas.

Q: Noting that JobKeeper has the aim of keeping employers connected with employees and vice versa,
have you experienced any loss of people on JobKeeper—they've decided for themselves to leave and,
therefore, in the government's terms, you would say JobKeeper hasn't successfully achieved that goal?
Do you have any numbers on those?

The Qantas Group supports the underlying policy intent of the JobKeeper scheme and believes it has
been important in providing Qantas Group employees with a safety net and keeping them connected to
the business.

Since the commencement of the JobKeeper scheme, 132 Qantas Group employees who were eligible for
JobKeeper have voluntarily resigned.

Q: You announced in June that you'll be cutting 6,000 jobs. How many jobs have been lost since the
start of COVID-19?

Between 1 February 2020 and 14 July 2020, a total of 890 Qantas Group employees have left the
business. This figure captures Qantas Group jobs that ended due to a variety of reasons, including, but
not limited to, resignation, redundancy, retirement and end of contract.

COVID-19 will have a persistent impact on the structural demand for air transport across domestic and
international markets. Due to the significant impact of COVID-19, the Qantas Group announced in June
2020 that it will be reducing its pre-COVID workforce by at least 6,000 roles across all parts of the
business, with the majority of exits to be realised in the financial year ending 30 June 2021.

Since the Qantas Group’s announcement in June 2020, IATA has revised its forecasting down and is now
projecting that air transport capacity will not return to 2019 levels until 2024, a year later than
previously projected.

Q: How many workers do you currently have on JobKeeper?

In the second half of June 2020, the Qantas Group had 26,682 active nominations under the JobKeeper
scheme.
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Restarting aviation PN
following COVID-19 IATA

Medical evidence for various strategies being discussed
as at 07 July 2020 IATA Medical Advisory Group

Introduction

Many international groups are exploring possible pathways to facilitate a “restart” of international airline
aviation. The resumption of international flights will require a number of hurdles to be crossed in order for
Governments to allow travel, and further hurdles in terms of the passenger journey, which includes the airports
of departure and arrival, the flights themselves, and other elements. Discussion by all of the groups involved
includes a number of key elements which depend on sound medical evidence. The aim of this note is to review
the current state of medical evidence regarding those elements.

The state of knowledge is changing rapidly; hundreds of research articles have been published since the start
of the outbreak, and an enormous amount of work is in progress with both researchers and industry.
Therefore, this document must be read with the latest review date in mind.

There are many logistical, financial, and political aspects to the restart plans well beyond the scope of this
discussion, which will be confined to the medical aspects. There are also reports specific to airports and
immigration processes which are also out of scope here. The report has been prepared by IATA's Medical
Advisor along with the Medical Advisory Group of 10 airline medical directors, on the basis of extensive review
of available literature, advice and expertise during the pandemic thus far.

Re-start requires two key components: first, Governments must be prepared to allow passengers to travel,
between countries and regions. Secondly, passengers must have sufficient confidence that they can travel
safely, and achieve what they wish to do on their journey. For the passenger journey, an acceptable risk of in-
flight transmission is a key factor, but this is along with other considerations such as risk of illness while away,
risk of being quarantined, availability of safe and suitable accommodation, availability of travel insurance, etc.
For Governments, in-flight transmission is secondary to the greater risk of importation of people who are
incubating the illness and can become sources of infection. This is a more challenging problem to solve, but will
employ many of the same layers of protection which are discussed here.
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In-flight Transmission

Little is available in the way of published research on in-flight transmission of COVID-19. One paper from
Canada reports careful follow up of a long-haul flight on which someone later confirmed to have been unwell at
the time, but no secondary cases resulted. Arecent public report shows that a flight on 31 March from USA to
China Taipei with 12 people subsequently confirmed to be symptomatic at the time of flight, generated no
secondary confirmed cases from the 328 other passengers and crew members, who all tested negative.

A public health investigation into a flight from UK to Vietnam on 2 March 2020 suggests transmission by one
passenger to up to fourteen other passengers (twelve of whom were seated nearby the presumed index case)
and a cabin crew member. Initial information has been obtained from this investigation but a formal study is
expected in due course. This is the only event known to IATA of suspected on-board transmission to multiple
people.

By contrast, an informal survey of 18 major airlines in correspondence with IATA has identified, during Jan-Mar
2020, just four episodes of suspected in-flight transmission, all from passenger to crew, and a further four
episodes of apparent transmission from pilot to pilot, which could have been in-flight or before/after (including
layover); there were no instances of suspected passenger-to-passenger transmission reported by the group of
airlines. The group of airlines represents 14% of global traffic for that period. A request to a much larger group
of 70 airlines (representing half of global passenger traffic) also failed to identify any cases of suspected
passenger-to-passenger transmission. And finally, closer analysis with IATA was able to be carried out by four
airlines which had close contact with local public health authorities during the outbreak. The four airlines (with a
combined annual traffic of 329 billion RPK) together followed up around 1100 passengers who were identified
as confirmed cases having recently flown. The flights in question represent about 125000 passengers. There
was one possible secondary passenger case identified in the total, along with just two crew cases, thought to
be the result of possible in-flight transmission. By comparison, a recent article from Shenzhen China on
transmission quotes an overall transmission rate of 6.6% across modes of contacts (household, travel, or
meals), which would equate to a predicted 72 cases from those 1100 passengers, compared with the three that
we have observed.

The reasons for the apparently low rate of in-flight transmission are not known but could encompass a

combination of the lack of face-to-face contact, and the physical barriers provided by seat backs, along with
the characteristics of cabin air flow. Further study is under way.

Multi-layered approach:

In the absence of a single measure which can achieve high-levels of risk reduction, the alternative is to use a
combination of approaches to mitigate the risk as far as practical. This is essentially the approach being applied
at present for those services that continue to operate for cargo and repatriation flights. The combination of
intrusive and burdensome measures creates a travel experience far removed from ‘normal’ operations and one
which is unlikely to be commercially sustainable for any significant period. However this provides a potential
pathway towards recovery and reconnection. It is likely that there will be a stratified approach which employs
more measures to routes, or passenger groups, which entail higher risk at the time. Summary: A multi-layered
approach will almost certainly be required in the initial stages.
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Temperature screening

Fever (elevated core body temperature) is an early sign of COVID-19 in some people, but by no means all.
Surface temperature measurement is less reliable than core temperature, but is easier, which is why
temperature screening usually involves a measurement of surface temperature. The various methods include
handheld measuring devices which may be contact (eg aural) or contactless, remote thermal scanning, and
newly developed devices with cameras which are apparently able to measure temperate, pulse and respiration
rate from a distance. All these methods have deficiencies.

Temperature screening has been employed at both departure and arrival. It will miss many of those with early
illness, asymptomatic illness, those whose symptoms do not include fever, and in some cases, those who have
taken antipyretic medication (such as acetaminophen/paracetamol) to lower their temperature. It has been
documented however, that in the early stages of the COVID-19 pandemic, several new cases were detected in
passengers who underwent routine temperature checks after arriving at their destination.

Survey research during the COVID-19 outbreak has indicated that airline passengers are reassured by
temperature screening undertaken in airports. It could also have an effect of deterring passengers who might
otherwise travel when feeling unwell.

Temperature screening needs to be done with validated equipment, and if done manually, by staff who have
appropriate training and personal protective equipment (PPE). IATA maintains that it should not be the role of
airline staff to carry out such screening.

Even under these conditions there will be false positive and false negative results. Temperature (and other)
screening is more likely to be useful in populations where COVID-19 prevalence is higher (such as returned
travelers) than in low-prevalence groups such as the general travel population.

Summary: Temperature screening has deficiencies and should be undertaken with appropriate precautions. It
may be of some benefit, applied selectively along with other measures.

Svymptom screening

Many countries have been using a questionnaire to ask travelers about symptoms (usually fever, cough,
breathing difficulties) as an added screen to detect people possibly currently suffering from COVID-19, usually
upon arrival; a declaration of symptoms could also be added to a nation’s electronic visa process as another
layer of protection prior to travel. Obviously it depends on the honesty of the answers, but being required to
make a declaration of being symptom-free could provide a deterrent to travelling while unwell. Various groups
are developing electronic applications which can assist with screening for symptoms, often in conjunction with
applications to facilitate contact tracing. It is noted that many countries already had symptom screening in
place when the virus was imported; many studies have now documented the level of asymptomatic spread,
which contributes to transmission and limits the usefulness of symptom screening. Summary: Symptom
screening is a useful adjunct to other measures but has significant limitations.
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Use of masks and PPE

The primary method of spread of COVID-19 is exhaled droplets, with a secondary method of spread from those
droplets via surfaces and hands. There is ongoing debate as to the level to which smaller aerosol particles,
which can remain suspended for longer times or distances, contribute to spread. |IATA's earlier guidance has
reflected WHO advice that the use of surgical masks should be reserved for those who are unwell or those who
are caring for those who are unwell. As a protection for individuals in public places, without close contact with
others, it is of very limited benefit; however, increasingly, authorities have been promoting or requiring the use
of non-medical face coverings for those who are in public, especially in situations where physical distancing is
not possible. This “source control” strategy is intended to protect the public from the wearer, rather than to
protect the individual — by creating a physical barrier to the exhalation of droplets. Studies increasingly suggest
that such use of face coverings is effective at reducing droplet spread, and this is of potential benefit where
physical distancing cannot be achieved; WHO has recently incorporated this strategy in its advice, and
provided information on how to create suitable masks from material, to avoid depleting supplies of medical
grade disposable masks which are required for use by health care workers.

As the pandemic has progressed, more aviation authorities have encouraged or required passengers to wear
face coverings. Similarly for crew members, it is expected that the use of surgical masks and gloves, with
appropriate instruction and training, and disposal methods, and associated with meticulous hygiene, will
provide protection, as well reassurance for both them and their passengers. It is reasonable to require mask
use for those airline workers in situations where physical distancing cannot be ensured (not just crew but also
gate staff, ground staff who board the aircraft, etc), until risk is judged to be sufficiently reduced. Many
countries have gone further and required full PPE for cabin crew.

This is not an infallible protection but forms one element of an overall set of measures.

Summary: Face coverings for passengers along with suitable PPE for crew and other airline staff are a useful
element of a multi-layered protection strategy.

Physical distancing

The mainstay of interrupting the spread of COVID-19 is preventing people from having close contact with each
other, since the most efficient method of spread is by inhalation of exhaled droplets from an infected person.
This is presumed to be most efficient when coughing, sneezing or talking, face to face. All of the measures
employed currently around the world to slow the spread make use of maintaining distance between individuals
as much as possible, and guidance around the ideal distance ranges from 1-2 metres (3-6 feet). Itis possible to
modify airport check-in, immigration, security, departure lounge, and boarding processes in such a way as to
ensure such physical distancing, and the Airports Council International (ACI) has published guidance on this.

On board the aircraft, it is difficult to achieve such a high degree of distancing, unless the aircraft loadings are
so light as to be uneconomical. However, other protections are in place including the fact that people all face
the same direction rather than face-to-face, they generally remain in their seat after boarding, except to visit
bathrooms. Additional possible protection is derived from the physical barrier of the seat backs, and the
direction of cabin air flow which is generally from ceiling to floor, at a much higher rate than in public buildings,
with little lateral flow. Contamination of the supplied air is reliably avoided by the presence of HEPA filters,
which are installed in those modern jet airliners which use recirculation. The greatest challenges for distancing
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may relate to when passengers are moving, particularly boarding, disembarking, and using bathrooms.
Physical distancing measures currently in use by airlines include: management of the boarding process to
minimize passengers passing each other; limiting carry-on baggage; sequenced boarding rear first, window
first; allocation of bathrooms for each area; allowing only one passenger at a time visiting the bathroom.
Interactions of crew and passengers face-to-face are avoided by pre-placing service items (food, water, and
trash containers) on seats before boarding. Finally, these measures may be supplemented by the wearing of
face covers or masks by passengers and crew alike.

Some airlines are currently, while load factors are low, also achieving a degree of distancing by leaving every
second seat empty, or similar. In a restart scenario this would be economically unviable. Given the data
presented above regarding in-flight transmission from passenger to passenger, its justification would be
questionable. There may however be benefit in leaving empty seats in the region where crew are seated (in
their jump seats) face to face with passengers. Where possible, leaving empty seats may further reduce risk
although further study is required regarding the nature and risk of droplet spread in the cabin air environment.
Study is currently under way employing review of previous research, new computational modelling, and
planning for simulation studies.

Summary: Physical distancing on board can be achieved to a large degree especially during the airport

processes and boarding, but leaving large numbers of empty seats on a routine basis is probably
unsustainable.

Cleaning and Disinfection

While the primary route of transmission is direct respiratory droplet spread (exhaled and then inhaled), fomite
transfer via surfaces and hands is also important, and in addition to the primary preventive tool of hand
hygiene, cleaning and disinfection of frequently/recently touched surfaces is advised by WHO and other health
agencies. Concern has been heightened by research indicating potential virus survival on a range of surfaces
for a few days. Cleaning with normal agents such as alcohol 60% is very effective at destroying the virus on
such surfaces, and other agents such as quarternary ammonium compounds, commonly used in aviation, are
also effective; manufacturers have updated advice on compounds to be used.

On the aircraft, there is potential for transmission in this manner particularly on short-haul flying where rapid
turnarounds have previously prevented extensive cleaning between sectors. Many airlines have increased the
frequency and extent of their routine cleaning. Some regulators (including China CAAC and EASA) have
recommended particular cleaning procedures as a routine. It is likely that improved routine cleaning provides
reassurance to passengers, whether or not it reduces risk of transmission. Another possibility which has been
adopted for rapid turnaround flights is for passengers to be given material (alcohol wipes etc) to use on the
surfaces in their seat area, so that they know it has been done and have some agency in the process; this has
been shown to be reassuring for passengers. There are other potential methods of disinfection such as UV
light and gaseous ozone which have not been evaluated in the airline setting.

Summary: Cleaning and disinfection procedures, in excess of the previous norms, are part of the range of
measures required in a restart process.
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COVID-19 Testing

Background: The mainstay of testing for current infection (presence of virus) in the community is a polymerase
chain reaction (PCR) test which involves taking a swab of the upper throat and amplifying the genetic material in
a laboratory until it can be detected and confirmed. Anincreasing number of regions (examples include South
Korea, Hong Kong SAR, Macao SAR, Austria, Luxembourg, Iceland and China in conjunction with Singapore)
have introduced testing into their State requirements for travelers, either before departure (perhaps
incorporated into an electronic visa process), or after arrival.

All medical testing has limitations; even PCR can miss some people with the infection, early in the iliness,
particularly if the person has recently been infected and is still incubating; this opens a window during which the
person may become infected (and turn positive), AFTER testing. Pre-departure testing means this window
occurs in the departure location. Post-arrival testing means that the delay occurs in the arrival country and the
person could infect others while the result is awaited, unless isolated. For our specific purposes of ensuring
safe travel, the ideal time to test is immediately prior to travel, and for convenience and simplicity, this would be
best done at the airport of departure.

Another limitation, even of PCR, is the converse problem: late in the iliness it appears that people can test
positive without actually being infectious, so this represents a false positive which is problematic for travelers,
whether it occurs in their own country or a foreign country for them.

Testing with throat swabs is also somewhat invasive and uncomfortable, and requires the sample to be taken
by a trained person (usually a health care worker) who is also equipped and competent with PPE. A technology
which could be performed with saliva would therefore provide a significant advantage, being able to be
performed more easily and more acceptably.

Next, there is the question of speed: this is improving, but with PCR tests there is a delay waiting for the result -
which is at best a few hours currently.

New testing: Many alternative technologies are now either in development or available, which can either rapidly
amplify the genetic material, or can use other components of the virus (antigens) such as surface proteins. In
order to be able to be used as part of the airport process (either departure or arrival) they would need to be able
to perform at speed (results well inside an hour) but also at sufficient scale (hundreds of tests per hour) for this
to be practical. Ideal would once again be the use of saliva.

Finally and crucially, in order to be usable, the tests would be required to have demonstrated extremely high
reliability when compared with standard PCR technology: firstly, they would require a very low false negative
rate (ideally less than 1%), but for the aviation setting probably even more important is a very low false positive
rate, because any significant percentage of false positives will result in large numbers of passengers having to
cancel their travel when already at the airport. This reliability needs to be certified by reputable national or
international authorities, whether scientific, therapeutic, or public health .

Summary: Rapid point-of-care testing is an important potential extra layer of protection. Technology for rapid
on-site PCR tests, molecular tests and alternative antigen tests, is advancing rapidly, and if validated by a
reputable scientific organization could be an additional layer of protection. Suggested requirements are that
this testing be:
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- validated by a reputable National scientific, therapeutic, or public health agency, to achieve less than 1% false
negatives and the lowest possible false positive rate compared with PCR;

- deployable in an airport setting, preferably using saliva and able to be sampled without use of PPE;

- capable of scaling to achieve hundreds of tests per hour, with results well inside one hour.

Antibody Testing

Many groups are developing serological (antibody) tests for COVID-19. These typically use a blood sample
which can be obtained from a finger-prick. Detection of antibodies early on can confirm current or recent
infection and later on, can confirm immunity. The detection of antibodies could, once validated, be used to
indicate that someone is able to travel without risk of either contracting or transmitting infection (see below).
Antibodies are not detected early in the infection and are therefore not useful for diagnosis.

There are many epidemiological estimates that the number of mild recovered cases could greatly exceed the
number of confirmed cases, and with suitable widespread serology (antibody) testing, there may be a large
enough population of recovered and immune individuals. Indeed, many serology studies of closed
communities (small towns, ships, etc) have shown a high proportion of individuals to have been infected —
however, in larger population studies the highest proportions have been around 17% which is insufficient to
provide a significant population of immune individuals.

It remains unclear for how long immunity is maintained or its extent; some coronaviruses generate relatively
short-lived immunity and therefore this is not yet a reliable protection. If antibody testing were adopted for use
in connection with an “immunity passport” (below), the testing would initially need to have a short “validity”
since the duration of immunity would not be known. Furthermore, WHO advice has consistently been that there
are no validated and reliable antibody tests available for use on an individual level, and that such tests should be
used only for studying populations to understand the nature of the pandemic and its transmission.

Summary: This is not yet a reliable tool other than for epidemiological study. It has potential when validated and
supported by major health bodies such as WHO, and with further experience.

Immunity Passports

This concept arises from the fact that once someone has recovered from a viral infection they normally retain
immunity; there is some evidence from animal and human studies to suggest that immunity to COVID-19 will be
retained at least for some months. The concept of immunity passports is that if someone can be documented
as having recovered from COVID-19 they are presumed to be immune, therefore many of the normal
protections would not be required; this would mean that by showing their documentation (or incorporating it
into a prior electronic visa process), they could achieve the airport, boarding and on-board processes
bypassing many of the protective steps such as face cover, temperature checks etc. Those airport staff and
aircrew who were immune could similarly omit many of the requirements, including for PPE and physical
distancing.

The main difficulty is that even now, the proportion of the population who are recovered cases is very small -
serological surveys have typically shown less than 10% of the population with evidence of immunity, although
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more recently London UK has shown around 17.5%. These levels would not be enough to allow a significant
restart, but they are increasing over time. Furthermore, a proportion of those cases have been diagnosed
clinically rather than with laboratory confirmation, and Governments are likely to require laboratory
documentation before granting such a passport, which would make the population even smaller. However, as
the pandemic progresses, it is possible that the population of immune people may eventually become big
enough to make this a viable proposition.

There are also important potential unintended consequences of such a measure. For example, granting of
privileges to those who have recovered could incentivize people to contract the disease. This “perverse
incentive” could tempt people to deliberately expose themselves, and thereby undermine public health
measures and propagate the pandemic.

Summary: Limited potential unless global spread continues to a large proportion of the population. Some risks
as ongoing immunity is not assured; unwise at the current time.

Quarantine

One of the key measures which is being imposed by governments is a period of quarantine for incoming
travelers —almost universally 14 days, to exceed the 12 days which is considered the maximum incubation
period. There are considerable logistical difficulties involved in this process to ensure that while all needs of
transport, accommodation, food, exercise, and communication are met, there is no cross-contamination
between those in quarantine. In many cases, the quarantine is accompanied by COVID-19 testing so that the
measure is not solely dependent on people recognizing and reporting symptoms.

While this can be an effective means of ensuring any imported cases do not spread, it is a major disincentive to
travel, particularly if required after both (outbound and return) legs of an international journey. In situations
where travel is between two countries with similar levels of community transmission in the community, any
travelers who had been COVID-19 tested negative upon departure, would be of lower risk than the non-tested
members of the surrounding community, so the argument could be advanced that they should be subject to no
more restrictions than the others in the community. This may well even be the case when travel is from a
community with higher transmission risk than the destination; testing procedures could therefore be one of the
considerations against which to balance a decision about quarantine. This goes alongside the other measures
in place such as: discouraging symptomatic passengers from travelling; health declarations including
symptom screening; the measures adopted during travel as outlined in the ICAO "Take-off" recommendations;
and contact tracing measures after arrival.

By contrast, if traveling from an area of low risk to one of high risk, then it is difficult to support an argument for
quarantine on arrival. These are all questions for the government of the destination country to resolve.

Summary: Quarantine is a major inhibitor of travel and on a careful analysis of the risks, governments may
determine that it is not justified in many scenarios.
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Measures to assist contact tracing

Although the prime objective will be to prevent anyone travelling while unwell, an important back-up to this is
the ability to rapidly identify and trace the contacts of anyone who, after travelling, is discovered to have been
infected at the time of travel. Measures to assist and facilitate such tracing have been employed as part of
arrival procedures in some countries. They could be as simple as providing contact details for follow-up if
required. In many cases these have made use of technology such as phone applications which, with the user's
consent, allow their movements and even their close contacts to be traced and tracked. The use of such
technologies could be a condition applied by governments to allowing international (or indeed domestic) travel
in a restart. A further element to this would be ensuring early reporting of any instances where passengers are
unwell in flight, with symptoms consistent with COVID-19. Ground-based medical services could have a role
here in ensuring public health processes are triggered.

Summary: Procedures, and technologies, for contact tracing are likely to be part of the suite of required
measures.

Measures related to crew members

In the current operations, aircrew (pilots and flight attendants) are almost the only people travelling between
countries. On long-haul sectors, it is necessary for them to layover at destination. Health authorities are
allowing this to occur contingent on strict procedures to prevent them becoming infected while on layover.
These have included social distancing (such as being confined to a hotel room during layover, with meals
delivered), use of masks, special arrangements for transport, and temperature checks. In a restart scenario,
some crew protective procedures are also likely to be one of the conditions for governments allowing airline
travel to increase. Indeed it is strongly recommended that governments work with airlines in determining what
protections are appropriate. There are also a range of in-flight procedures related specifically to crew aimed at
preventing transmission between passengers, or between crew and passengers, and a separate IATA
document details these.

Summary: procedures for crew in flight and during layover are likely to be a significant part of the required
measures to allow restart.

Treatment

If a medical treatment became available which drastically and reliably reduced the mortality and severity of
disease, then the concerns of both Governments and travelers would be massively reduced, potentially
allowing a resumption of travel. No such measures are currently available. Summary: Potentially a major help
but not yet available.

Vaccination

The eventual arrival of a reliable vaccine, with production scaled up to allow widespread availability, would
achieve immunity for those vaccinated. However, best-case estimates of the time course for reaching this
situation are mostly not before the 2021 calendar year. It is not a certainty that a successful vaccine will be
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produced, but there are large numbers under development and even human testing. This would be the world's
first vaccine against a coronavirus. If successfully produced and widely distributed, a certificate of immunity
such as mentioned above would become a viable tool to facilitate travel. Summary: The best solution, being
vigorously pursued, but not yet in sight.

This multi-layered approach, incorporating many of the above possible protective measures, is proposed as a
pathway for aviation recovery.

Reference Links

Testing and Immunity

https://www.who.int/news-room/commentaries/detail/advice-on-the-use-of-point-of-care-
immunodiagnostic-tests-for-covid-19
https://www.cebm.net/covid-19/comparative-accuracy-of-oropharyngeal-and-nasopharyngeal-swabs-
for-diagnosis-of-covid-19/
http://publichealth.lacounty.gov/eprp/lahan/alerts/LAHANCOVID041620.pdf
https://www.tga.gov.au/covid-19-point-care-tests
https://www.rcpa.edu.au/getattachment/6a74686a-e558-4efa-bc6c-a9921b7837df/RCPA-advises-
against-COVID-19-IgGlgM-rapid-tests-f.aspx

https://jamanetwork.com/journals/jama/fullarticle/2764954
https://science.sciencemag.org/content/early/2020/04/14/science.abb5793.full

https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-serological-test-
validation-and-education-efforts
https://www.gov.uk/government/publications/national-covid-19-surveillance-reports/sero-surveillance-of-
covid-19

https://science.sciencemag.org/content/early/2020/05/19/science.abc4776.full
https://www.ams.edu.sg/view-

pdf.aspx?file=media%5c5558 fi 168.pdf&ofile=Period+of+Infectivity+Position+Statement+(final)+23-5-
20.pdf

https://www.nejm.org/doi/full/10.1056/NEJMp2015897 ?query=TOC
https://www.medrxiv.org/content/10.1101/2020.05.30.20117291v1 .full.pdf
https://www.medrxiv.org/content/10.1101/2020.06.13.20130252v1 .full.pdf
https://www.nature.com/articles/s41591-020-0965-6  Immunity short duration possibly

Temperature screening

https://link.springer.com/article/10.1186/1471-2334-11-111
https://www.sciencedirect.com/science/article/pii/S00262862040005487?casa token=STBdLK8i4OYAA
AAA:O liww5MDjh8yJ1v6GhyyxnoZ5Yz 9fplQsalRyDHigaGp8HJSBg0VNqgoBxQ8s1MVNbUVNJ3fWA

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3294528/?tool=pmcentrez&report=abstract
https://science.sciencemag.org/content/367/6483/1177 .full

https://www.researchgate.net/profile/James Mercer3/publication/259066625 Fever screening and inf
rared thermal imaging Concerns and guidelines/links/5587f06208ae71f6ba918d0b/Fever-screening-
and-infrared-thermal-imaging-Concerns-and-quidelines.pdf
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https://www.eurosurveillance.org/content/10.2807/ese.14.06.19115-en
https://onlinelibrary.wiley.com/doi/epdf/10.1111/1742-6723.13578 Case Control

Masks/PPE

https://www.preprints.org/manuscript/202004.0203/v2
https://academic.oup.com/jtm/article/27/3/taaa056/5822103
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/diy-cloth-face-coverings.html
https://www.canada.cal/en/transport-canada/news/2020/04/new-measures-introduced-for-non-medical-
masks-or-face-coverings-in-the-canadian-transportation-system.html

https://smartairfilters.com/en/blog/comparison-mask-standards-rating-effectiveness/

https://cen.acs.org/biological-chemistry/infectious-disease/best-material-hnomemade-coronavirus-
face/98/web/2020/04

https://academic.oup.com/jtm/article-abstract/doi/10.1093/jtm/taaa054/5820895
https://jamanetwork.com/journals/jama/fullarticle/2765525 Face shields
https://www.cdc.gov/mmwr/volumes/69/wr/mm6919e6.htm
https://www.thelancet.com/journals/lanres/article/P11S2213-2600(20)30134-X/fulltext Masks
https://arxiv.org/abs/2005.03444

https://www.nejm.org/doi/10.1056/NEJMc2007800
https://www.thelancet.com/journals/lancet/article/P11S0140-6736(20)31142-9/fulltext
https://arxiv.org/abs/2005.10720 Masks
https://www.nejm.org/doi/full/10.1056/NEJMc2020836?query=TOC

Spread

https://jamanetwork.com/journals/jama/fullarticle/2763852 https://reader.elsevier.com/reader/sd/pii/S
016041202031254 X?token=79F9307F93BA32E2DC7C8DF22DBD7129982E2358B43CBDBC86CCEE
3102F8756A648F063656814DBD3A7F81D499B68169 Distance
https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiaa189/5820886
https://www.biorxiv.org/content/10.1101/2020.03.08.982637v1.full Aerosol
https://jamanetwork.com/journals/jama/fullarticle/2766821 Aerosol
https://www.nejm.org/doi/full/10.1056/NEJMc2007942
https://www.nejm.org/doi/full/10.1056/NEJMc2007800 Droplets
https://www.nejm.org/doi/full/10.1056/NEJMc2004973 Surfaces
https://www.nature.com/articles/d41586-020-00974-w Airborne
https://www.mdpi.com/1660-4601/17/8/2932/htm

https://lwwwnc.cdc.gov/eid/article/26/7/20-0282 article?deliveryName=USCDC 333-DM25287 RO
https://www.medrxiv.org/content/10.1101/2020.04.04.20053058v1 full.pdf Indoor Spread
https://wwwnc.cdc.gov/eid/article/26/7/20-0764 article Spread in a restaurant
https://wwwnc.cdc.gov/eid/article/26/8/20-1274 article Spread in a call centre
https://www.imperial.ac.uk/media/imperial-college/medicine/sph/ide/gida-fellowships/Imperial-College-
COVID19-NPI-modelling-16-03-2020.pdf  Modelling
https://www.thelancet.com/journals/lanres/article/P11S2213-2600(20)30193-4/fulltext Eyes as a route
https://www.smh.com.au/national/it-was-very-joyous-to-get-out-first-quarantined-australians-head-
home-as-36-others-test-positive-20200408-p54i9g.html
https://www.sciencedirect.com/science/article/pii/S016041202031254 X
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https://science.sciencemag.org/content/early/2020/04/24/science.abb5793.full Transmission dynamics
https://www.nejm.org/doi/full/10.1056/NEJMc2009316?query=featured _home Asymptomatic spread
https://www.nejm.org/doi/full/10.1056/NEJM0a2006100 Asymptomatic spread
https://www.bmj.com/content/368/bmj.m1165 Asymptomatic spread
https://www.medrxiv.org/content/10.1101/2020.03.05.20031815v1 Generation interval
https://www.medrxiv.org/content/10.1101/2020.04.17.20053157v1 Asymptomatic in small town
https://cmmid.qgithub.io/topics/covid19/control-measures/pre-symptomatic-transmission.html
https://www.nature.com/articles/s41591-020-0869-5 Pre-symptomatic spread
https://www.acpjournals.org/doi/10.7326/M20-3012  Asymptomatic spread
https://www.nap.edu/read/25769/chapter/1#3
https://www.nejm.org/doi/full/10.1056/NEJMe2009758?query=RP
https://www.medrxiv.org/content/10.1101/2020.03.09.20033217v1 full.pdf Surfaces
https://papers.ssrn.com/sol3/papers.cfm?abstract id=3551767 temperature and humidity
https://www.ashrae.org/file%20library/about/position%20documents/pd_infectiousaerosols 2020.pdf
https://wellcomeopenresearch.org/articles/5-67 Superspreading:
https://www.researchsquare.com/article/rs-29548/v1 Superspreading
https://covid.idmod.org/data/Stochasticity heterogeneity transmission dynamics SARS-CoV-2.pdf
https://arxiv.org/pdf/2006.08471.pdf = Asymptomatic cases

Transmission in flight

https://www.faa.gov/data research/research/med humanfacs/cer/media/lnfectiousDiseaseTransmissio
n.pdf

https://academic.oup.com/gjmed/article-abstract/doi/10.1093/gjmed/hcaa089/5809152
https://doi.org/10.1016/j.tmaid.2020.101643
https://www.cmaj.ca/content/cmaj/192/15/E410.full.pdf
https://www.pnas.org/content/115/14/3623.short
https://www.nownews.com/news/20200422/4046494/
https://www.nejm.org/doi/full/10.1056/NEJMoa031349
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7104167/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3884702/
https://thanhnien.vn/thoi-su/nu-benh-nhan-thu-17-nhiem-covid-19-doi-cho-4-lan-tren-chuyen-bay-
vn0054-1193094.html

https://suckhoedoisong.vn/cap-nhat-danh-sach-benh-nhan-covid-19-
n171531.html?fbclid=IwAR2vMJxtjivrROWucek hNK19I Fniguinzhl986zKauNVNDz0rAatveGPgU

Management and Clinical

https://academic.oup.com/cid/article/doi/10.1093/cid/ciaa410/5818134

https://watermark.silverchair.com/ciaa354.pdf?token=AQECAHiI208BE4900an9kkhW Ercy7Dm3ZL 9
Cf3afKAc485ysgAAAMswggJnBgkghkiG9w0BBwagggJYMIICVAIBADCCAKOGCSqGSIb3DQEHATAeB
qlghkgBZQMEAS4wEQQMWEFDK...

https://www.cdc.gov/quarantine/air/managing-sick-travelers/ncov-airlines.htmi
https://www.cdc.gov/quarantine/air/managing-sick-travelers/index.html
https://www.cdc.gov/quarantine/air/managing-sick-travelers/commercial-aircraft/infection-control-cabin-
crew.html
https://www.who.int/docs/default-source/coronaviruse/getting-workplace-ready-for-covid-19.pdf
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https://www.cambridge.org/core/journals/journal-of-clinical-and-translational-science/article/clinical-
characteristics-associated-with-covid19-severity-in-
california/BS8EB9C431C6404D867BF70DBCAEBA19  Features predicting severity
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2820%2931096-5 Immunity Certificates
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-
report.pdf

Mortality

https://www.thelancet.com/journals/laninf/article/P11S1473-3099(20)30195-X/fulltext#back-bib4
https://www.medrxiv.org/content/10.1101/2020.05.06.20092999v1 .full.pdf+html
https://www.medrxiv.org/content/10.1101/2020.03.04.20031104v1

Airline Procedures

https://www.iata.org/contentassets/094560b4bd9844fda520e9058a0fbe2e/quick-reference-quide-
ground-handling-covid.pdf
https://www.iata.org/contentassets/df216feeb8bb4d52a3e16befe9671033/iata-guidance-cabin-
operations-during-post-pandemic.pdf

https://www.iata.org/en/programs/safety/health/diseases/
https://apps.who.int/iris/bitstream/handle/10665/331488/WHO-2019-nCoV-Aviation-2020.1-eng.pdf
http://www.icscc.org.cn/content/details 49 3342.html
https://www.easa.europa.eu/covid-19-references

https://www.icao.int/Security/ COVID-19/Pages/default.aspx
https://www.ncbi.nim.nih.gov/books/NBK207485/
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