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Abstract

The coronavirus pandemic has resulted in a major shutdown in order to reduce how fast the
virus spreads through individual populations. The aerospace industry was one among many
industries that were severely affected by the measures that were put in place. Airbus and
Boeing, being the largest aerospace manufacturing companies, have had to make changes to
ensure that the impacts of the pandemic is not as extensive as that from previous global events.

The present report therefore looks at the impact of COVID-19 on Airbus and Boeing and as
there have been several events in the past that have affected Airbus and Boeing in a similar
way, it was also deemed of interest in this context to compare the current situation with the
Great Recession (2008) and the SARS epidemic (2003). A further aim was to investigate how
these companies’ current responses compare with their responses in the past. Another goal of
the work was to examine the human factors effects of COVID-19 on Airbus’ and Boeing’s
engineers.

A mixed quantitative and qualitative approach to the methodology was chosen. The quantitative
method involved a descriptive statistical analysis of the effects which COVID-19 has had on
Airbus and Boeing compared with those of the Great Recession and SARS on these
companies. The qualitative method comprised two types of analysis. The first one consisted in a
comparative analysis of a variety of texts, including company websites, research papers and
newspaper articles which were searched using selected keywords relating to the methods of
recovery used by Airbus and Boeing. The same method was used for comparing this with the
methods of recovery following the Great Recession and the SARS epidemic. In order to find out
more about the human factors issues faced by Airbus and Boeing engineers a comparative
analysis of relevant texts was also conducted as well as a short survey of questions devised.

The results of the quantitative analysis showed that COVID-19 is clearly the worst of the global
events that Airbus and Boeing have so far faced. The results of the qualitative analysis showed
that the methods of recovery from both Airbus and Boeing include curtailing production and
cutting jobs from their sites around the world, which was found to be a common response not
only to past events but also to the COVID-19 pandemic. In addition to this, as a response to
COVID-19 Airbus has also set up crisis management teams to manage the responses of the
company and to ensure that the company is able to recover from the crisis without too much
damage. With regard to the human factors issues affecting engineers the results showed that
these include constant worries about job security and stress caused by uncertainty of the
situation. These issues can have dangerous consequences as these engineers are working in a
safety-critical environment where products have to be robust and safe. It is hoped that the
comparison of the various methods of recovery from the past with the present, may allow a
better response to be formulated in the future when dealing with a similar global event.
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1. Introduction

The outbreak of COVID-19 has brought with it a lot of problems for the aerospace industry as
the various ways to get around the world on an airplane meant that the virus was able to spread
from China to everywhere in the world within a matter of days. Due to the rate at which the virus
was spreading around the world, it was decided by a lot of countries to stop inbound and
outbound flights. Along with these, the pandemic also brought economic challenges which
impacted a lot of companies. The ultimate objective of this research paper is to understand the
impact that COVID-19 has had on aerospace manufacturers Airbus and Boeing. In order to put
the impact of COVID-19 on the two companies into perspective, this event will be compared to
similar events from the past, this project focuses on the SARS epidemic and the Great
Recession. It is believed that an investigation of how Airbus and Boeing performed during all
these events would give a good idea of what the outbreak of a pandemic has meant for Airbus
and Boeing. Additionally, this research project aims to understand some of the human factors
issues faced by Alrbus and Boeing’s engineers during the COVID-19 pandemic.

The problems mentioned above will be discussed using the help of quantitative and qualitative
data from the internet, these will be comparatively analysed to see the differences between
Airbus and Boeing’s individual experiences during the COVID-19 pandemic and also similar
events from the past like the SARS epidemic and the Great Recession. A comparative analysis
of the impact that events like these have had on Airbus and Boeing while also comparing their
responses seems to have never been carried out before. This research could help other
companies or organisations understand the effectiveness of the responses that have been
made by Airbus or Boeing and in turn this could help them to make better decisions in the future
when facing similar challenges. In addition to exploring the impact which COVID-19 and other
events have had on Airbus and Boeing, this research project also looks at human factors issues
that engineers face. When compared to the amount of work which has been carried out on
human factors issues faced by pilots, the work done on the human factors challenges faced by
engineers appears to be considerably less. This report therefore aims at contributing to this
topic and at helping to understand some of the common problems that engineers face when
working in a safety-critical and stressful environment.

Besides this introduction, there are five further sections. Section 2 presents a review of related
work on the impact that COVID-19 has had on Airbus and Boeing, the effects of the SARS
epidemic and the Great Recession on Airbus and Boeing and also human factors issues that
engineers face in the aerospace industry. In Section 3, the methodology chosen for conducting
research to collect data and then analysing the data that has been collected is discussed.
Section 3 also talks about some challenges that prevent the range of data that this research
covers. Section 4 covers the details of the comparative analysis conducted on the data, this is



followed by a discussion section where the detailed analysis of the most important findings of
the research. Section 6 then provides the final conclusion to this report and suggests possible
future work that could be carried out on this topic.

2. Literature Review

“A pandemic is defined as a disease occurring worldwide, or a very wide area” (Kelly 2011: 1), it
impacts society in a variety of ways ranging from economic crisis across the world to causing
psychological problems for an individual. A pandemic like COVID-19 is capable of impacting the
global economy in a multitude of ways. The major impact on the economy comes from the
“direct costs of dealing with the outbreak” (Rutherford 2017: 7), which includes hospital, staff
and medication.For example, during the Ebola outbreak in 2013, even though this was just an
epidemic, the costs of providing hospitals, staff and medication to patients reached USD 6
billion (Rutherford 2017: 7) and this is the same as “3 years of funding for WHO” (Rutherford
2017: 7). This emphasises how much more serious the impact of the current pandemic is and
still will be, and how quickly it has caused companies to lose money.

The focus of the present report is on an investigation of the effects that the COVID-19 pandemic
has had on the aerospace manufacturing industry. In particular, the focus is on Airbus and
Boeing, the two biggest aerospace manufacturers in the world with a revenue of $101.13bn and
$75.1bn respectively (Mazareanu (a) 2020: 1). Before 2020 and the rise of the coronavirus
pandemic, both Airbus and Boeing have been thriving. In 2019, Airbus reported a full-year
revenue of 70.478 million euros (Airbus 2019: 1), while Boeing announced a revenue of 76.6
billion dollars, both of which suggest that the companies were quite comfortable during those
years (Mazareanu (b) 2020: 1).

As a result of the Coronavirus pandemic, the aerospace industry has been one among many
industries which had to curtail production or hours or even had to shut down completely until the
lockdown rules were eased in order to help reduce how fast the virus is spreading around the
world. Representatives from both Boeing and Airbus have addressed their concerns about the
future of both companies. For example, the CEO of Airbus, Guillaume Faury has stated at a
press conference that the company “is facing the gravest crisis the industry has ever
experienced” (Guessos 2020: 1). Similarly, Boeing’s CEO Dave Calhoun predicts that “it would
take around three to five years to properly recover from the pandemic” (Crane 2020: 1). Both
these statements suggest that this pandemic is a real threat to the aviation industry as a whole
and that there will be grave consequences if the situation is not dealt with properly. The CEOSs’
predictions for the future are also supported by a comparison of Boeing and Airbus’ revenues
over the first three months of 2020. While Airbus made a profit of £36.5mn last year and
Boeing’s amounted to $2.3bn the destruction caused by the pandemic is evident when looking
at the revenue of both these companies over the last three' months, Boeing with a loss of
$1.5bn and Airbus with a loss of $413mn. (BBC News 2020: 1). In view of what has so far been

' The months referred to are January, February and March 2020



published about the impact of the pandemic on Airbus and Boeing, this report will conduct a
comparative analysis of the effects of COVID-19 on Airbus and Boeing with the aim of providing
a useful overview as well as to give insight into the methods of recovery used by both
companies.

As has already been mentioned, the pandemic has hit the aviation industry hard but the people
who are affected by this the most are the employees at various companies around the globe.
As the CEO of Airbus, Faury, mentioned, some employees had to be let go for “cash
containment” purposes (Airbus 2020: 1). In total, Airbus and Boeing have said that they need to
cut around 15,0000 jobs each from all around the world within the next year. Airbus sees this as
a “hibernation” (Buyck 2020: 1) period during which they are slowing things down to contain the
problem. In addition to cutting jobs at all their sites, Airbus has also set up crisis management
teams made up of people with “motivation, mutual confidence, solidarity and complete trust”
(Airbus 2020: 1) who are working at their best to resolve problems like managing the workforce
and creating effective strategies to save money. In contrast to this, not much information
appears to have been published about Boeing’s attempts to improve the situation at their
company. It has been reported though that they have been following basic health and safety
measures at their sites to control the spread of the virus. The minimal information being given
out by Boeing may be interpreted to mean that they are still not too sure about how to approach
the situation or perhaps their crisis communication may be lacking in this unprecedented
coronavirus situation.

Although the COVID-19 pandemic is not the first pandemic of our modern times, its economic
impact on our world has been unprecedented (Council on Foreign Relations 2020: 1). The
present report is therefore also interested in understanding the magnitude of the impact that
COVID-19 has had on Airbus and Boeing. It is therefore deemed appropriate to compare the
current pandemic with similar global events from the past. There are a few events that have
threatened the global economy and the aviation industry in similar ways, for example, the
2007-2008 economic crisis, often referred to as the Great Recession, and the SARS epidemic.It
is argued that looking at these past events can help to understand how companies have learnt
from their previous experiences and adapted in order to prevent a similar amount of human cost
and financial damage from being caused in the future. During the Great Recession, both Airbus
and Boeing faced a lot of challenges with production as they had to save as much money as
possible. Owing to this Airbus cut production for the first time in seven years (Nytimes.com
2008: 1), while Boeing had to delay the construction of their latest B787 Dreamliner (Harris
2008: 1). In 2008, it was reported that Boeing had a revenue of $60,909 million, however this
amounts to a decrease of around $6,000 million from their revenue in the year 2007
(Macrotrends 2020: 1 ). In contrast to this, Airbus managed to increase their revenue by 4,132
euros which may be interpreted to mean that they were able to deal with the situation somewhat
better than Boeing and that the measures that they put into place were more efficient in terms of
saving money (EADS 2008: 6). Just like in the present coronavirus situation many people were
made redundant at the time by the aerospace companies in order to save money. “Boeing had
given pink slips to around 1,150 employees in just November 2008” (Forbes 2008:1), however,



as we have seen, this pales in comparison to the number of jobs that have been cut during the
present coronavirus pandemic (15,000) in just two to three months. Although there are notable
similarities between COVID-19 and the Great Recession, it has to be borne in mind that these
are different types of events with each having its own implications. The Great Recession was an
economic crisis whereas COVID-19 is a pandemic that threatens the lives of many. Many
different sectors in aviation are affected differently by each of these events and this should be
taken into consideration when comparing the two. The comparative analysis in this report
therefore serves to highlight the magnitude of the coronavirus pandemic on Airbus and Boeing.

There have been many pandemics and epidemics in the past, but the SARS pandemic bears a
striking resemblance to COVID-19 as “SARS is an airborne virus that can spread through small
droplets of saliva” (WHO 2019: 1). This is similar to COVID-19 because it also spreads through
the air in droplets of saliva, which means that both these outbreaks can nevertheless be
compared since they are caused by virus diseases that pose similar threats to the world. Before
the SARS outbreak in 2003, Boeing reported a healthy annual revenue of “$54.061 bn” (Boeing
2003: 25) , however by the end of 2003 their revenue had decreased by $3.576 bn (Boeing
2003: 25). The decrease in revenue suggests that like COVID-19, the SARS epidemic had also
impacted the company in a drastic manner. The measures that had to be taken at the time had
limited the company from producing as much as they normally would and took a considerable
toll on Boeing's revenue. At Airbus, in 2002 the annual report stated a revenue of “29.901 bn
euros” (EADS 2003: 2) but unlike Boeing Airbus managed to maintain their revenue over the
course of 2003 while the SARS pandemic was developing as the company reported an annual
revenue of “30.133 bn euros” (EADS 2003: 2) in 2003. Airbus’ performance seems to be better
than Boeing’s when looking at their financial data. This could suggest that the measures that
Airbus administered were better in dealing with the situation than Boeing. Hence, this report will
take a detailed look at the responses, i.e. methods of recovery from Airbus and Boeing to the
coronavirus pandemic and compare these with their responses made during the Great
Recession and the SARS epidemic. One of the major responses that companies like Airbus and
Boeing have made while facing a global event like this is the reduction of jobs, which is done
with the objective in mind of saving money by reducing their workforce. During the SARS
pandemic both Airbus and Boeing also cut jobs from around the world. At the beginning of 2003
Boeing had already recognised that the industry was facing a downturn and as a result of this
the company “cut 5,000 jobs in its commercial division” (The Irish Times 2002: 1). In addition to
this in June 2003, Boeing “handed out 60-day layoff notices to 845 employees” (Los Angeles
Times 2003: 1). While Boeing made large job cuts, Airbus made smaller changes to their
workforce by “making smaller job cuts” (Financial Express 2002: 1) and this meant that they
were still able to build around “300 aircrafts”(Financial Express 2002: 1) in 2003. Coming out of
2003, in their respective financial reports both Airbus and Boeing agreed that 2003 was a tough
year, however they seemed to be very confident that they dealt with the situation relatively well.
In Boeing’s annual report, the then CEO, Stonecipher displayed the company’s positivity by
saying that “despite the longest and deepest slump ever in air travel, we remain bullish on the
future of commercial aviation” (Boeing 2003: 5). Airbus also seemed to be optimistic about their
future as the company stated that “there are some slightly positive financial signs” (Airbus 2003:



22). This statement is strongly backed up by their yearly revenue data that had been mentioned
earlier.

In view of the large number of aerospace manufacturer employees who are in danger of losing
their jobs it is vital to look at the psychological impact that this would have on these human
beings. Since there are, as far as can be ascertained, considerably fewer publications on
human factors issues and engineers than, for example on pilots, the present report investigates
in more detail the human factors impact on these engineers. In the present context, human
factors can be defined as “the science of people at work, it is primarily concerned with
understanding human capabilities and applying this knowledge to the design of equipments”
(Arpansa 2017:1), whereby the psychological and engineering expertise would be used to make
sure that there is a safe working environment and employees have a lower possibility for making
errors. With redundancy notices looming over their heads, the human factors issues could have
negative implications on the work quality and ethics of engineers as it is likely that they will not
be able to focus entirely on their work due to worries about job security . Boeing has recognised
the importance of human factors since the 1970s and as a result they have employed human
factors specialists. These are experts which have been tasked with making sure that the
engineers and pilots at the company are and remain psychologically healthy in order to produce
the best products possible (Satow 1999: 1). There is also some evidence online that suggests
that Airbus also deals with the human factors impact on their employees. These factors include
the impact of the pandemic on an individual’'s “work patterns, travel, isolation, family care and
health”, uncertainties about “long term job security” and anxiety to prove themselves in difficult
situations to keep their jobs. (CAA 2020: 3) All these factors form a psychological barrier
between individuals and the accurate completion of their tasks and it is therefore crucial that
engineering companies understand this and therefore provide a lot of support to their
employees. In a field like aerospace engineering, psychological distractions like this could cause
an employee to make safety-critical errors which could lead to loss of life. This report therefore
explores the effects of COVID-19 on aerospace engineers from Airbus and Boeing with a view
to providing more detailed information about the human factors issues aerospace engineers are
faced with when being threatened with redundancy.

In summary, the literature review has clearly shown that Airbus and Boeing, the two largest
aerospace manufacturers, have suffered from severe consequences following the coronavirus
pandemic. Since, to the best of my knowledge, there have been no comparative studies of the
impact of this on Airbus and Boeing and of their responses to it, and since, as far as can be
ascertained, there have been no comparative studies of the impact on Airbus and Boeing during
the Great Recession, the SARS epidemic and the current pandemic including their methods of
recovery, this report will make the attempt to address these issues. Furthermore, it appears from
the relevant literature that a lot less has been written about the human factors issues affecting
engineers in contrast to the large amount of literature available on human factors and pilots.
Hnce, this report will also deal with this aspect.



3. Methodology

This section describes the methodology that was used to answer the respective research
questions. The methodology consisted of a mixed methodological approach - a quantitative
method and two types of qualitative methods. As we have seen in the previous section, the
report attempts to answer three research questions, which are listed below.

To understand the impact that COVId-19 has had on the aerospace industry, it seemed that
comparing two of the biggest companies in this industry was the best method to use. Both
qualitative and quantitative data were deemed useful in conveying information about the impact
that COVID-19 has had on Airbus and Boeing.

The true size of the destruction that COVID-19 has caused at Airbus and Boeing can only be
understood after comparing this pandemic with similar global events from the past. For this
report, it was decided that the Great Recession and the SARS epidemic would make good
comparisons for the COVID-19 pandemic as they are both global events that had widespread
effects in the aerospace industry, especially on Airbus and Boeing. To compare the effects of
the Great Recession and the SARS epidemic with COVID-19, quantitative data were

considered to be the appropriate choice as the destruction caused by all of these events is
clearly communicated through numbers, especially financial data that shows dramatic changes
during these time periods. All the data was taken from the internet as there is a wide variety

of websites that have recorded the financial history of companies. For example, the annual
reports published by Boeing and Airbus themselves also proved to be very useful in
understanding the performance of the company in a certain time period. While collecting
quantitative data, it was made certain that the data was accurate and reliable by comparing
information from multiple sources, most of the data that was checked in this manner was
consistent across different sources and therefore it was deemed to be fit for use in this report.
While comparing the impact which COVID-19 has had on Airbus and Boeing to similar events in
the past, it seemed appropriate to also compare the measures that were put in place by both
companies statistically in order to reduce the extent of the damage that was caused. This would
help to understand if both companies have managed to build on the knowledge that they
gathered from previous experiences and put better measures in place in the current pandemic
to help decrease the damage done. Additionally, the knowledge of the measures that were used
in the past and in the present could help to plan better responses to similar events in the future
and hopefully avoid similar human cost and avert an extensive loss of money. To find
information about the responses of Airbus and Boeing during the Great Recession and the
SARS epidemic, it was necessary to collect qualitative data. Qualitative data seemed to be
appropriate for this situation because the description of the measures that were put in place
could help to communicate the mentality with which Airbus and Boeing approached the
situations and whether this approach was effective. News articles on the internet were a perfect
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source of information for this section of the report as they give precise information about what
was happening during these events and what the companies were planning to do.

Research question (1a): What is the difference in the effects of the COVID-19 pandemic
on Airbus and Boeing?

The quantitative method involved a descriptive statistical analysis of the effects COVID-19 has
had on Airbus and Boeing. The data for the statistical analysis were obtained from a variety of
relevant online texts, including texts from company websites, scholarly articles, annual financial
reports, newspaper articles and news paper reports. These texts were found using Google and
subsequently individually searched using a variety of search words and phrases (e.g. Airbus,
Boeing, effects of COVID-19 on Boeing/Airbus, impact of COVID-19 on the aerospace industry,
Airbus/Boeing curtail production, and so on). These searches returned documents and websites
containing a collection of data about the financial situation of both companies. The information
found on all the articles were consistent and this suggested that they were reliable and therefore
a suitable selection of sources for this report.

Research question (1b): What is the difference in the effects of the COVID-19 pandemic
on Airbus and Boeing compared with those from the Great Recession and the SARS
epidemic?

The quantitative method involved a descriptive statistical analysis of the effects of COVID-19
has had on Airbus and Boeing compared with those of the Great Recession and the SATS
epidemic. The data for the statistical analysis were obtained from a variety of online texts,
including texts from company websites, scholarly articles, annual financial reports, newspaper
articles and news reports. These texts were found online using Google and subsequently
individually using a variety of search words and phrases (e.g. Airbus, Boeing, Airbus/Boeing
Great Recession, Airbus/Boeing SARS epidemic, Airbus/Boeing financial crisis 2008,
Airbus/Boeing job cuts 2003, Airbus/Boeing revenue 2008, and so on). The data obtained were
then analysed using descriptive statistics.

Research questions (2a): What are the types of responses from Airbus and Boeing to the
COVID-19 pandemic?

In order to answer this question a qualitative comparative textual analysis was carried out. The
texts for analysis included a variety of online texts, for example, company websites, scholarly
articles, annual financial reports, newspaper articles, and news reports. As with the statistical
analysis, the texts were found online using appropriate search words and phrases in Google
(e.g. Airbus/Boeing job cuts, Airbus/Boeing reaction, Airbus/Boeing response, Airbus/Boeing
struggle, and so on). The searches returned reliable results with news articles and written
reports. The information found in each of these articles was also cross-checked to see whether
it was consistent. In order to carry out the comparative analysis, the texts were then read and
similarities and differences noted.
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Research question (2b): What are the types of responses from Airbus and Boeing to the
Great Recession and the SARS epidemic compared with the COVID-19 pandemic?

The qualitative method used for this question was the same as for Question (2a) except that
texts pertaining to Airbus’ and Boeing’s responses to the Great Recession and the SARS
epidemic were also included. As above, any similarities and differences were noted.

Research question 3: What are the human factors issues faced by engineers working for
Airbus and Boeing?

In order to answer this question two types of qualitative analysis were carried out. The first type
concerned a comparative analysis of online texts with a view to identifying any human factor
issues affecting Airbus and Boeing engineers. To this end, just like for Research Questions (2a)
and (2b), relevant texts were found online using appropriate search words in Google (e.g.
Airbus/Boeing engineer stress, Airbus/Boeing engineer sleeping problems, Airbus/Boeing
engineering errors, Airbus/Boeing human factors, Airbus/Boeing mental health, and so on).
During the analysis any human factor issues were noted as well as any similarities and
differences. Furthermore, it was planned to devise an online survey of questions to be
completed by the Airbus and Boeing engineers who were on Nuffield's database and for whom
a request for participation was sent out. However, only one? Airbus engineer responded®. The
engineer was given a set of questions about their experience during this pandemic. As

result of this, the online survey was abandoned but the engineer was sent an email with the
questions. The questions that were asked are listed in the Appendix. The answers to these
questions were hence only analysed in a qualitative manner and compared with relevant
information found online.

The final objective of this report was to analyse critically the measures that were put in place by
Airbus and Boeing while having an awareness of what worked and what did not work in similar
situations in the past. This analysis made use of all the data, both quantitative and qualitative,
that has been gathered. First, the responses (described by qualitative data) were analysed to
see the impact that they had. Following this the impact was measured using quantitative data
(this includes the number of jobs cut, number of people affected, financial data, and so on). To
remind the reader, the comparison of the methods by which Boeing and Airbus have limited the
damage caused by a global event was done in the hopes of allowing a better judgement to be
made in the future when dealing with a similar event.

2| would like to extend my thanks to the female Airbus engineer who replied and was willing to answer the
questions.

3 The most likely reason for the lack of response could be seen in the fact that it was during the summer
holidays.
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4. Results

This section describes the results from the research that has been conducted. In what follows,
the results will be presented according to each research question. To remind the reader of the
various research questions, they are listed again below:

Research question (1a): What is the difference in the effects of the COVID-19 pandemic
on Airbus and Boeing?

Research question (1b): What is the difference in the effects of the COVID-19 pandemic
on Airbus and Boeing compared with those from the Great Recession and the SARS
epidemic?

Research questions (2a): What are the types of responses from Airbus and Boeing to the
COVID-19 pandemic?

Research question (2b): What are the types of responses from Airbus and Boeing to the
Great Recession and the SARS epidemic compared with the COVID-19 pandemic?

Research question 3: What are the human factors issues faced by engineers working for
Airbus and Boeing?

The results have been gained through the various qualitative and quantitative comparative
analyses of the relevant literature that has been listed according to the respective research
questions in the methodology section. The results include a mixture of quantitative and
qualitative data which has been analysed to see how each of the companies performed
throughout the duration of a global event.

Research question 1a: What is the difference in the effects of COVID-19 on Airbus and
Boeing?

The effects of COVID-19 on Airbus and Boeing manifested themselves first and foremost in a
decline in revenues and deliveries of aircraft as well as in a loss of stock market values. Below,
in Figure 1%, the impact of the pandemic on the revenues of Airbus and Boeing during the first
quarters of 2018,2019 and 2020 are depicted. A decrease in revenues for both companies can
clearly be seen.

4 The data for this graph was collected from the financial statements released by Airbus and Boeing and
the graph was drawn using an online application.
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Figure 1: The first quarter revenues of Airbus and Boeing (2018-2020)
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As was discussed in the literature review, namely that the revenues of both Airbus and Boeing
decreased dramatically as a result of the outbreak of the pandemic, it can clearly be seen from
the graph that Airbus and Boeing have indeed been affected by the onset of the pandemic. For
Boeing, there seems to have been a decrease in revenue already as shown in the graph
between the years 2018 and 2019, however a larger decrease in revenue can be seen in 2020,
quite possibly as a result of COVID-19. Furthermore, Airbus seems to have been recovering
from a fall in their revenues as their revenue increased between 2018 and 2019 however their
development was halted by the pandemic as their revenue saw yet another decrease.

Table 1 below has been added in order to add more detail to Figure 1 as it provides crucial
figures that highlight the impact that COVID-19 has had on Airbus and Boeing.

Table 1: The comparison of first quarter revenues of Airbus and Boeing over the years

2018-2020
2018 2019 2020 Percentage | Percentage
(First quarter | (First quarter | (First quarter | change change
revenue in | revenue in | revenue in

billions of euros)

billions of euros)

billions of euros)

(2018-2019)

(2019-2020)

Airbus

10.119

12.549

10.631

+24%

-15%

Boeing

19.745

19.353

14.278

-2%

-26%

Table 1 shows that Boeing’s decrease in revenue was almost twice as bad as Airbus’ even
though Airbus overall has a lower first quarter revenue than Boeing. In addition, Table 1 also
clearly depicts the change that COVID-19 has caused in the companies’ financial progress
through the years, Airbus had a 24% increase in revenue between 2019 and 2018, yet in 2020
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had a decrease in revenue of 15%. Boeing’s loss of revenue was further worsened by the
pandemic as they lost 13 times the revenue in 2020 as they did in 2019.

Figure 2 below displays the deliveries that Airbus and Boeing made through the months of
January to July in the years 2019 and 2020. This helps to understand what impact the pandemic
has had on the performance of Airbus and Boeing in terms of aircraft delivery.

Deliveries made by Boeing and Airbus
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Figure 2: A comparison of the deliveries made by Airbus and Boeing between the months
January-July in 2019 and 2020.

The decrease in deliveries made by Airbus and Boeing in 2020 compared to 2019 is clearly
displayed in Figure 2. Although both companies were drastically impacted by COVID-19, Airbus
seems to be performing better than Boeing in both 2019 and 2020 as Airbus has been making
more deliveries compared to Boeing. Furthermore, it can be seen that after both companies had
the lowest number of deliveries in April of 2020, Airbus has managed to improve their situation
much better and therefore the number of deliveries they have made has grown steadily
afterwards while Boeing'’s still decreased.

Tables 2 and 3 below help to add further detail to Figure 2 as they provide data about the
deliveries made by Airbus and Boeing between the months of January and July in 2019 and
2020, these tables can be used to understand what changes the COVID-19 pandemic has
caused in the companies delivery statistics.
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Table 2: Airbus - Number of deliveries made between the months of January and July in 2019

and 2020
Total deliveries in | Total deliveries by | Change in the total
January July number of
deliveries
2019 39 468 +429
2020 31 245 +214

Table 3: Boeing - Number of deliveries made between the months of January and July in 2019
and 2020

Total deliveries in | Total deliveries by | Percentage change
January July in the total number
of deliveries
2019 46 258 +212
2020 13 74 +61

Overall, it can be seen from Tables 2 and 3 that Airbus has been able to make more deliveries
in 2020 than 2019, Airbus has managed to make 153 more deliveries than Boeing between the
months of January and July while Boeing was only able to deliver 61 planes which is 29% of
what they managed to deliver in the same time period in 2019.

In order to understand the economic impact that a pandemic has on companies like Airbus and
Boeing, it seemed appropriate to observe the changes in stock market values of both
companies. Figure 3 and 4 shows the history of Airbus and Boeing stock market values
between January 2020 and July 2020 These months were chosen because after the outbreak of
COVID-19 in November 2019, the disease only evolved into a pandemic around January 2020.
After the disease was declared a pandemic, the world seems to have changed much more
erratically and this caused a lot of issues for aerospace manufacturers Airbus and Boeing.
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Figure 3: The change in stock market value of Boeing (January-July 2020)
(Taken from Macrotrends.net 2020: 1)
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Figure 4: The change in stock market value of Airbus (January-July 2020)
(Taken from Yahoo Finance 2020: 1)

As shown in Figures 3 and 4 both Airbus and Boeing stock market values saw a huge fall after
February 2020, over this period of time Airbus’ stock market value decreased from around 138
to 52 which is a decrease of 62.31%. On the other hand, Boeing's stock market value
decreased from around 348 to a low of around 98 in March, a decrease of 71.84%. After this
huge fall in stock market values, both companies seem to be recovering well as their value has
seen a positive growth since March.
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Research question (1b): What is the difference in the effects of the COVID-19 pandemic
on Airbus and Boeing compared with those from the Great Recession and the SARS
epidemic?

1b.1: Comparing the effect on revenue

Figure 5 below compares the first quarter revenue of Airbus and Boeing in the years 2002 and
2003, as the outbreak of the SARS epidemic is recorded to have happened in late 2002, it
seemed appropriate to compare how the companies were performing well before the outbreak
and after the outbreak.
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Figure 5: The first quarter revenues of Airbus and Boeing (2002-2003)

Rewvenue in billions of euros

Figure 5 clearly illustrates that Boeing was generally performing better than Airbus as it was
able to earn almost five times as much revenue as Airbus in both 2002 and 2003. However, A
clear decrease in revenue of both companies is visible on the graph.

Table 4 below shows the change in first quarter revenues of Airbus and Boeing between the
years of 2002 and 2003.

Table 4: Comparison of first quarter revenue of Airbus and Boeing between the years 2002 and
2003

First quarter of 2002

(Billion of euros)

First quarter of 2003

(Billions of euros)

Percentage change

Airbus 6.41 5.52 -14%
Boeing 45.95 42.91 -6%
Difference 39.54 37.39 8%
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From Table 4 it can be interpreted that Boeing performed better during this period of crisis as it
was able to do 8% better than Airbus in terms of preventing their revenue from decreasing.
Additionally, Boeing seems to have been doing better than Airbus in general even before the
SARS epidemic and after the event they continued to perform better than their european
counterpart.

Figure 6 displays the changes in the first quarter revenues of Airbus and Boeing through the
time of the Great Recession from 2007 to 2008.
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Figure 6: The revenue of Airbus and Boeing during the Great Recession (2007-2009)

Boeing

From the graph above it can be seen that Airbus seems to have had a similar experience as
they are currently having during the COVID-19 pandemic as a similar pattern is seen in both
Figure 6 and Figure 1. While Airbus struggled to continue their growth from the years 2007 and
2008, Boeing showed a constant improvement in performance even through this time of crisis.

Table 5: Comparison of first quarter revenue of Airbus and Boeing through the years 2007-2009

First quarter
revenue in
2007 (Billion

euros)

First quarter
revenue in
2008 (Billion

euros)

First quarter
revenue in
2009 (Billion

euros)

Percentage
change
(2007-2008)

Percentage
change
(2008-2009)

Airbus

8.98

9.85

8.47

+9.7%

-14%

Boeing

15.37

15.99

16.50

+4%

+3%
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From Table 5, it can be understood that Airbus was successful in increasing their revenue by
9.7% between the years 2007 and 2008, however they were halted by the onset of the
economic downturn which is similar to their performance during the COVID-19 pandemic.
Although Airbus seemed to have struggled during this period of uncertainty, Boeing managed to
increase their revenue over the three years. Even though the increase in revenue by 4% and
3% seems insignificant, they would have certainly helped the company later on.

Table 6 below compares the changes in revenues of Airbus and Boeing during the COVID-19

pandemic with the SARS epidemic and the Great Recession.

Table 6: Comparison of the change in first quarter revenue of Airbus and Boeing during
COVID-19, SARS and the Great Recession.

Recession | COVID-19
(2019-2020)

SARS epidemic | Great
(2002 - 2003) (2007-2008)

Airbus -14% +9.7% -15%

Boeing -6% +4% -26%

From this table, it is clear that COVID-19 has brought with it the worst economic downfall for
both Airbus and Boeing as both companies seem to have had the worst loss of first quarter
revenue during the COVID-19 pandemic. Airbus’ loss during the SARS epidemic is the next
worst event for the company while Boeing’s loss of 26% during the COVID-19 pandemic makes
the company’s losses during the SARS epidemic and the Great Recession look insignificant.

1b.2: Comparing the effect on deliveries

In this section the impact of the SARS epidemic, the Great Recession and the COVID-19
pandemic on Airbus and Boeing’s deliveries are compared.

Table 7 below shows the number of deliveries made in 2002 and 2003, the difference in the
number of deliveries made between these years is also shown.

Table 7: The deliveries made by Airbus and Boeing during the SARS epidemic (2002-2003)

Deliveries in 2002 Deliveries in 2003 Change
Airbus 303 305 +2
Boeing 381 281 -100
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This table clearly highlights the difference in deliveries made by Boeing and Airbus during the
SARS epidemic. While Airbus was able to meet its target of 300 which was set for 2003 and
even surpassed the number of deliveries made in 2002, Boeing decreased their total number of
deliveries by a 100 and so they were only able to deliver 281 planes.
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Figure 7: The gross deliveries made by Airbus and Boeing during the Great Recession

This line graph clearly portrays the dramatic decrease in deliveries made after the beginning of
the Great Recession in 2007. Both Airbus and Boeing saw a drastic decrease in deliveries
between the three years (2007-2009), however Airbus seems to have made a higher number of
deliveries than Boeing during the Great Recession. After recovering from the economic crisis in
2010, both companies seem to have improved their delivery records.

Table 8: Comparison of deliveries made by Airbus and Boeing throughout the time of the Great
Recession (2007-2009)

Gross Gross Gross Change Change

orders in | orders in | orders in | between between

2007 2008 2009 2007-2008 2008-2009
Airbus 1458 900 310 -558 -590
Boeing 1423 669 263 -754 -406

This table further highlights the true size of the impact that the Great Recession had on Airbus
and Boeing’s deliveries. Airbus saw a total decrease of 1,148 planes while Boeing saw an even
worse decrease of 1,160 planes. .
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Table 9: Comparison of the change in the total number of deliveries per during the duration of
the SARS epidemic and the Great Recession and the first seven months after the outbreak of

COVID-19.

SARS epidemic
(2002-2003)

Great Recession
(2007-2009)

COVID-19
(Between Jan-Jul
2019 and 2020)

Airbus

+2

-1148

-215

Boeing

-100

-1160

-151

So far into the COVID-19 pandemic, Airbus and Boeing have seen a decrease in the deliveries
made, however it could be the case that more deliveries have been made later this year and
that they will be able to produce better records by the end of the year. It can be seen that the
Great Recession probably has been the worst for both Airbus and Boeing in terms of the
deliveries made. This could be attributed to the longer period of time through which this global
crisis lasted, although it is predicted, as we have seen, that the effects of the current pandemic
will last for longer than those of the Great Recession.

1b.3: Comparing stock market values
Figures 8 and 9 below display the change in stock market value of Airbus and Boeing through
the first seven months of 2003, studying the trends in stock market values could help to

understand what kind of economic changes an epidemic like SARS brings to companies like
these.
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Figure 8: Changes in stock market value of Airbus during the months of January-July in 2003.
(Taken from Yahoo finance 2020: 1)
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Figure 9: The change in stock market value of Boeing during the months January-July 2003
(SARS epidemic) (Taken from macrotrends.net 2020: 1)

Figures 8 and 9 show that both Airbus and Boeing experienced a large decrease in their stock
market value during the first three months of 2003. From a stable stock market value in January
2003, Airbus’ value decreased to its lowest point at 5.00 by March while Boeing’'s value
decreased from around 24 to a low of around 17 by March, this suggest that the economic
impact of the SARS epidemic was the worst during the first three months and as a result both
Airbus and Boeing experienced a huge decrease in their values. After this decrease in value,
both Airbus and Boeing’s values increased thereafter and had a generally positive trend for until
July.
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Figure 10: Change in stock market value of Airbus during the months of January-July during the
Great Recession (2008) (Taken from Yahoo Finance 2020: 1)
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Figure 11: Change in stock market value of Boeing during the months of January-July during
Great Recession (2008) (Taken from Macrotrends.net)

Figures 10 and 11 above show that both Boeing and Airbus experienced a general negative
trend in their stock market value over the first seven months in 2008. Airbus started 2008 with a
stock market value well above 20.00 however this decreased to around 4.00 which is a very
drastic change. Boeing also faced a large decrease in their stock market value which fell from
the highest value of 66 in May to 47 towards the end of July.

Table 10: Overall change in stock market value over the months of January-July during the
SARS, the Great Recession and the COVID-19 pandemic.

SARS (2003) Great  Recession | COVID-19 (2020)
(2008)
Airbus -0.98 -9.46 -145.38
Boeing 0.3 -16.56 -69.06

The table above shows that global events like epidemics, pandemics and economic downturns
bring huge problems to the economy of companies like Airbus and Boeing. However, between
the months of January and July, COVID-19 pandemic seems to have brought the worst
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decrease in stock market value of both Airbus and Boeing. Airbus’ decrease of 0.98 and 9.46
during the SARS and Great Recession seem insignificant when compared to a decrease of
145.38 in 2020. This is also the case for Boeing as their decrease of 0.3 and 16.56 seem
insignificant compared to a decrease of 69.06 in 2020. The table also suggests that Airbus also
had a bigger decrease in stock market value than Boeing.

Research questions (2a): What are the types of responses from Airbus and Boeing to the
COVID-19 pandemic?

In the relevant literature analysed the following data were found and statistically analysed.
Some of the types of responses made by Airbus and Boeing have been listed below.

Response Type 1: Job cuts

Table 11: Comparison of the approximate number of job cuts made by Airbus and Boeing as a
response to the COVID-19 pandemic

Approximate number of jobs cut

Airbus 15,000

Boeing 16,000

Both Airbus and Boeing have made drastic changes to their workforce and reduced the number
of employees in an effort to downsize the company, this has resulted in a total of almost 31,000
employees losing their jobs. It has been reported by Boeing that 5,500 employees voluntarily
resigned from the company while a further 6,800 employees were laid off, this still leaves about
3,700 jobs which will be cut from around the world in order to meet the company's target of a
decrease of 16,000 employees. Airbus’ cut of 15,000 jobs is the biggest ever downsizing the
company has experienced and this highlights the difficulty of the challenges that COVID-19
poses.

Response Type 2: Airbus’ crisis management teams

In order to manage the recovery process and to put necessary measures into place, Airbus has
put together a team of specialists to make crisis management teams at all their sites around the
world. The objective of these teams is to make sure that the company is able to deal with any
new challenge that comes up through adapting to the situation quickly and efficiently. Ultimately
these teams will ensure that the company recovers from this unprecedented situation with the
least number of consequences possible. No evidence has been found in the media or on
Boeing’s websites suggesting that Boeing has got specialist teams like Airbus does.
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Response Type 3: Production cuts

Both Airbus and Boeing made the decision to curtail production at their sites in order to save
money and resources. They both reduced the number of planes built as a response to the
pandemic. Airbus’ production cuts resulted in a 46.51% decrease in the total deliveries made
between the months of January and July compared to 2019 while Boeing’s production cuts also
decreased the total number of deliveries made in the same time period by 71.32%. The
production cuts made by Airbus include the A320 single aisle aircraft and the A350 long-range
jets, Airbus has cut down production of these planes by a third. At Boeing, production of larger
planes like the 787 and 777 have been slowed down significantly and the production of the
B737 Max planes which were already grounded are also being produced at a much slower rate.

Research question (2b): What are the types of responses from Airbus and Boeing to the
Great Recession and the SARS epidemic compared with the COVID-19 pandemic?

As the SARS epidemic happened almost 17 years ago and the Great Recession took place
twelve years ago, most of the qualitative data like newspaper articles and journals have been
buried by all the new content on the internet, this meant that it was difficult to find information
about exact responses that Airbus and Boeing made to these events. Only a few articles
detailing some of the most vital decisions of Airbus and Boeing could be found. During the
SARS epidemic, Airbus made significantly smaller job cuts compared to the 10,000 jobs that
Boeing cut in 2003. During the Great Recession, Boeing removed 350 employees from their
workforce in 2008. Information about job cuts made by Airbus was unfortunately not found as all
the search results were about the COVID-19 pandemic and job cuts Airbus made in 2020 as
this was the most relevant information that was commonly being searched for at the time.

Similar to the information about job cuts, it was also difficult to attain information about the cuts
in production made by Airbus and Boeing. Nevertheless, from the data gathered about
deliveries made by these companies in 2003 and 2008, it is clear that they did make significant
changes to their production in order to save on money and resources. Although Boeing’s
deliveries decreased during both these events, Airbus’ number of deliveries grew surprisingly in
2003 during the SARS and this suggests that their cut on productions were not as extensive as
the production cuts they made later in 2008 during the Great Recession.

The responses made by Airbus and Boeing during the SARS epidemic, the Great Recession
and the COVID-19 pandemic all seem to be similar, with job cuts and production cuts being the
most common ones. As the companies grow and learn through their experience during past
global events, they also start to make different responses in order to help the company
overcome the challenges it faces, an example of this is the group of crisis management teams
that Airbus has set up.
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Research question 3: What are the human factors issues faced by engineers working for
Airbus and Boeing?

It could be ascertained from the relevant literature that at Boeing, engineers are closely
monitored and supported by a specialist human factors team whose sole responsibility is to
study the stress experienced by engineers at the company and to make sure that their
employees are fit to work in such a safety critical environment as aircraft manufacturing.

Airbus has also conducted a considerable amount of research into human factors management
and this is evident in the documents that have been published by the company detailing their
findings and the importance of managing engineers at the company well enough in order to
ensure a safe working environment and better productivity.

From the research conducted for the literature review, it has been found that a certain amount of
work has been done on understanding human factors issues that affect engineers. These
papers highlight the importance of the well-being of engineers and the possible consequences
that could be caused by having an overworked or overstressed employee. Some of the
side-effects of stress caused by work for engineers include; lack of sleep, fatigue, decrease in
blood pressure, varying levels of attention, and so on. There are many other things that also put
employees and possibly clients at risk, these include lack of knowledge, lack of resources,
pressure, distraction and lack of communication/teamwork. It has been understood that there
are a lot of factors that impact the well being of an employee at a company and that these could
have dire consequences if not managed properly.

To further understand the human factors issues that an employee at Airbus or Boeing faces, an
engineer from Airbus was given a set of questions pertaining to human factors. A summary of
the questions the engineer was asked and their respective answers are provided below in Table
12.

Table 12:Summary of the questions about human factors issues that were asked to an
engineer at Airbus.’

Questions Answers
What is your exact job title? Licensed Aircraft Engineer at Airbus
What are your main duties at work? Certification of maintenance carried out by myself and

others, team leader running a team of up to 8
mechanics, mentoring and signing experience
logbooks.

What are the nature of some of the changes that have | Our shift has been split into 3 groups to reduce the
occured at your workplace as a result of the pandemic? | chances of COVID infection. Early, late and night shifts
no longer have an overlap of hours, from this shift times

5 The full list of questions asked to the engineer is presented in the Appendix.
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have also been changed. Staff restaurant is now
takeaway only with card payments only. Office staff
upstairs are split into 2 shifts to reduce numbers in the
office at any time. Our office layout has had to change
to allow social distancing.

How has the changes affected you?

| have worked more night shift hours since March than
in my entire career so far. | haven’t seen some of m
colleagues in months. The amount of time myi
and | get at home together has changed due to our shift
times changing.

Did you worry about job security?

Initially yes, however we are apparently safe due to our
contract with the , so my level of concern for
myself has reduced massively.

Have you been furloughed?

No

Have any of your colleagues been furloughed and have
you seen how this has affected them?

None at Airbus but at British Airways, some have had
periods of furlough. Their worry has affected their
mental health and it is hard to get a new job amidst the
pandemic. | have some very good friends in the
industry, it could easily be me in their situation, it
worries me that they could lose their job that they love
and have worked so hard to attain. | have been
regularly checking in with them to make sure they are
coping. Having lost a colleague from BA to COVID it
has made me realise how important it is to keep in
touch with everyone.

Have you experienced any sleeping problems or health
issues as a result of this pandemic?

Yes, the unusual working hours due to the changed
shift times have messed with my normal sleeping
habits.

Have you experienced any concentration issues at the
workplace?

Yes, the volume of work has increased massively to
ensure maximum availability of aircraft to support the

fight against COVID-19. This means ever
changing plans of work to be done and short notice
requests for medevac flights to be dispatched. | am not
used to having to do such work in the early hours of the
morning, so it has been a steep learning curve to adapt
to the changing environment at work.

Has Airbus been supporting you through this time of
uncertainty?

There are mental health first aiders and phone numbers
to call for support - however the awareness of such
facilities depends on whether managers have shared
them with their teams or not. We are given regular
updates on the situation at the company from Airbus
and Airbus Defence and Space via email. Things like
furlough at different sites, process of voluntary
redundancy across Airbus, trade union discussion,
financial effects of COVID and the usage of Airbus
aircraft to support the fight against COVID-19.

Has Airbus been communicating to you any timeline for
recovery?

Yes, this depends on the sector of Airbus in question as
it varies. No specific timeline has been communicated
but it is expected to be years not months.

6 Deleted for reasons of privacy.
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From the answers that were provided to the questions asked about human factors, it is clear
that engineers are affected significantly by changing working environments at their company.
The unprecedented nature of COVID-19 has resulted in engineers being overworked in order to
allow the company to have as many working hours as possible. Changing work schedules have
also disrupted the rhythm of the employees and this could affect their concentration and
attention to tasks.

The information provided in this section will be further analysed and compared in the discussion
section. This comparative analysis will help to understand whether Airbus or Boeing has been
more successful in this period of crisis since a, comparison with past events can help to
understand the effectiveness of the different types of responses used and an analysis of the
answers provided by the engineer can help to see exactly what human factors issues
employees experience during a time of crisis like this pandemic.

5. Discussion of the Results

The objective of this research project is to understand the impact COVID-19 has had on aircraft
manufacturers Airbus and Boeing and also to compare the differences between how it has
affected the two companies. Furthermore, in order to put the magnitude of COVID-19 into
perspective, the effects of this event were compared to the SARS epidemic and the Great
Recession, both events that have had major implications on Airbus and Boeing in the past.
Additionally, as there are not many research papers on human factors issues faced by
engineers compared to the amount of literature that exists on pilots, it seemed fit to analyse how
engineers have been affected during this pandemic as well.

Research question (1a): What is the difference in the effects of the COVID-19 pandemic
on Airbus and Boeing?

Comparing the trend in the change in revenue before and after the start of COVID-19 has
revealed a lot of information about the experience Airbus and Boeing have had during this time
of crisis. As shown in Figure 1 in the Results Section, it can be seen that Boeing’s revenue was
already on a decline between the years 2018 and 2019 while Airbus’ revenue was on an incline.
However, after the outbreak of COVID-19 at the end of 2019 both companies’ revenue saw a
fall in their respective revenues. From Table 1, it can be seen that Airbus’ first quarter revenue
decreased by 15% compared to 2019 and Boeing’s decrease in revenue was almost twice as
bad (26%). In 2019 Airbus was able to improve its first quarter revenue by 24% but their growth
was halted by the outbreak of COVID-19. Boeing’'s decreasing trend in their revenue even
before COVID-19 could be attributed to the grounding of their best selling aircraft, the B737
Max. Boeing’'s B737 Max aircraft were grounded after two fatal crashes in 2018 and this could
have meant that they were not able to make as much money as they previously did. In terms of
revenue, Boeing is doing better than Airbus as they still have a higher revenue however Airbus
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seems to have been able to deal with the pandemic better as they saw a smaller decrease in
revenue compared to 2019 than Boeing. This could mean that Airbus was able to make the
necessary changes at an early stage and so they were able to avoid a further decrease in their
revenue.

The deliveries of both Airbus and Boeing’s planes were also impacted by the COVID-19
pandemic This change could be the result of the curtailing in production by Airbus and Boeing or
also the result of some of their clients not being able to accept deliveries from the companies.
As can be seen in Figure 2, Airbus had made many more deliveries than Boeing in 2019 and
also in 2020, and Boeing’s decision to make less deliveries or their inability to make more
deliveries could have been what caused their revenue to decrease so drastically in the first
quarter of 2020 while Airbus experienced a lower decrease in revenue. The change in the
number of deliveries made can be seen clearly in Tables 2 and 3. Between January and July in
2020 Airbus made 215 fewer deliveries compared to 2019 while Boeing made 151 fewer
deliveries, which highlights the depth of the impact of COVID-19 on both companies as their
performance has been hindered by the challenges they are facing in these times.

The economic crisis brought along with the COVID-19 pandemic meant that both Airbus and
Boeing experienced a decrease in their stock market value in early 2020. Both companies had a
relatively stable stock market value, however as the condition of the pandemic worsened and
more measures had to be put in place around the world to stop the situation from worsening
even further, both companies saw a decrease in revenue between January and March. In
Figure 3 and 4, we can see that Airbus’ stock market value decreased by 62% from 138 to 52
while Boeing experienced a decrease of 72% from 348 to 98. COVID-19 affected both Airbus
and Boeing’s economy in a similar way and both companies’ economies have also recovered in
a similar fashion. This emphasises how potent a pandemic can be for aerospace manufacturing
companies like Airbus and Boeing.

Research question 2b: What are the differences between how Airbus and Boeing have
been affected by COVID-19 compared to the SARS epidemic and the Great Recession.

The figures discussed in this section are all listed in the results section.

For Airbus, their loss in revenue during the first few months of 2020 is similar to the loss in
revenue that the company experienced during the SARS epidemic. During the SARS epidemic
(2003) Airbus’ first quarter revenue decreased by 14% from the previous year, this is pretty
close to a 15% decrease that Airbus experienced in 2020 during the COVID-19 pandemic.
Although the SARS epidemic seems to have had almost the same impact, a decrease of 1% is
very significant when talking about revenues that are in the billions, this means that COVID-19
still had a worse impact on Airbus than SARS. In the first quarter of 2008, Airbus was able to
make a 9.7% increase in revenue from 2007 and this suggests that they were able to adapt to
the economic downturn better than the COVID-19 pandemic. Boeing on the other hand seems
to have had the worst decrease in revenue during COVID-19 compared to the SARS epidemic

30



and the Great Recession which again could be attributed to the troubles the company is having
with getting the B737 Max aircraft back into service again. Not being able to operate and deliver
more “B737 Max” planes which was their best selling aircraft has meant that they have lost a lot
of revenue.

In the whole year of 2003 (SARS epidemic) Boeing was only able to deliver 281 planes which
was 100 fewer than the number of planes they managed to sell in 2002, in the first seven
months of 2020 Boeing has delivered 151 fewer planes than 2019 which is already worse than
the figures during the SARS epidemic. This may suggest that Boeing has been forced to make
larger production cuts and/or their clients have been able to accept fewer deliveries as a result
of COVID-19. After the outbreak of the SARS epidemic, Airbus managed to deliver two more
planes than they did in 2002 and comparing this to the COVID-19 pandemic shows that the
pandemic has been far worse for Airbus as they have not been able to produce as many planes
as they did in 2019 in the first seven months. The likelihood of surpassing the previous years
total number of deliveries like they did in 2002 seems very unlikely. The duration of the Great
Recession had a significant impact on the deliveries made by Airbus and Boeing between the
years of 2007 and 2009. The main impacts of the SARS epidemic only lasted for around a year
and thus Airbus and Boeing did not have to resort to making fewer deliveries in order to save
money. However during the Great Recession they had to curtail production and deliveries for a
longer period of time. By the end of 2009, Airbus made 1148 fewer deliveries than in 2007 while
Boeing made 1160 less deliveries than in 2007.

Research questions (2a): What are the types of responses from Airbus and Boeing to the
COVID-19 pandemic and what are the types of responses from Airbus and Boeing to the
Great Recession and the SARS epidemic compared with the COVID-19 pandemic?

As can be seen in Table 11, Airbus and Boeing have made huge job cuts in 2020 as a result of
the effects of COVID-19 on the companies. While Airbus made 15,000 jobs cuts, Boeing made
16,000 both of which are the largest downsizing these companies have had to make to date.
The decision of both companies to cut jobs appears justified as downsizing the company means
that resources can be saved and the extent of the impact of COVID-19 on both companies can
be reduced. Both Airbus and Boeing were quick to announce that there were going to be job
cuts and this shows that they have learned from previous events that this is a response that has
been successful in the past. In both the SARS and the Great Recession, Airbus and Boeing also
made job cuts, however these job cuts were made over a longer period of time in small numbers
whereas in 2020 during the COVID-19 pandemic, a total of 31,000 jobs at both Airbus and
Boeing were cut which is clearly more drastic.

As a result of the job cuts and the downsizing, both companies are also forced to make
production cuts due to the reduced workforce. Production cuts can also help companies to save
resources in the long run. During the COVID-19 pandemic Airbus and Boeing have curtailed
production at their sites and the effects of this can clearly be seen in Figure 2 and Table 2.
Between the first seven months in 2020, Airbus and Boeing’s deliveries decreased drastically
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compared to the number of deliveries made during this time period in the previous year. Other
than production cuts made by the companies themselves, another reason for this change could
be the inability of Airbus and Boeing’s clients to accept deliveries in this time of crisis due to
their own struggles. During the SARS epidemic and the Great Recession, Boeing experienced a
fall in the number of deliveries, which is shown in Figure 7 and Table 7. During the SARS
epidemic, Airbus managed to actually increase their deliveries from the previous year, this could
suggest that they did not make serious cuts on production compared to Boeing. This decision to
not make serious production cuts could have been the result for Airbus’ higher decrease in
revenue as seen in Table 4. During the Great Recession which lasted for almost three years,
the decrease in deliveries amounted to around 1500. At this stage of the current pandemic, it
does not feel appropriate to compare the production cuts that have been made half way through
2020 with the production cuts that have been made throughout the length of three years during
the Great Recession and so it is difficult to compare the effectiveness of this type of response.

Other than the two commonly used responses which are mentioned in a majority of the articles
and new reports found online, there are other company specific responses that have been
made. An example of this are the groups of crisis management teams set up around the world
at Airbus sites, which appears to be a new response because as far as it could be ascertained it
was not reported during the SARS epidemic or the Great Recession that a similar response was
made. This is a good example of the fact that other than the major changes that have been
made at the companies, there are also smaller changes that are not commonly known to the
public.

Overall, it appears that Airbus and Boeing have used their past experiences from the global
SARS outbreak and the global economic downturn called the Great Recession to improve their
already existing responses and recovery methods while also administering new methods where
necessary.

Research question 3: What are the human factors issues faced by engineers working for
Airbus and Boeing?

The relevant literature about human factors and the questions that were sent to an engineer at
Airbus have allowed the impact of an event like COVID-19 on engineers to be explored in detail.
From the documents published about human factors, it has been understood that stress in
engineers is the most consequential factor. During periods of uncertainty like in the COVID-19
pandemic, employees/engineers are likely to be worried about their job security and this causes
them all sorts of psychological stress. The questions directed at the engineer at Airbus were
able to provide more information as she also experienced a lot of stress at her workplace due to
changing schedules and workload. One of the main problems caused by stress in engineers is
the lack of sleep, which means that they are more likely to be tired during their workshifts, and
they will also not be able to concentrate on the tasks at hand. The engineer also mentioned that
sleep was a problem because of the increased amount of night shifts that she was required to
do and this clearly shows that sleeplessness is a common issue that overworked engineers
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face. Boeing seems to have a good system to manage their engineers as they have specialist
human factors teams with experts who help the company maintain a safe working environment
for their employees. Airbus also seems to have adequate systems in place in order to ensure
the well-being of their engineers since the engineer at Airbus mentioned that there are mental
health helpline numbers that are available and also that the company keeps them updated
about the situation at hand.

Overall, it can be concluded that an unprecedented event like the COVID-19 pandemic can
have damaging effects on engineers which could be consequential for the companies they work
for as they will be much less productive and attentive at work. They could also experience
psychological breakdowns due to the increased amount of stress experienced.

6. Conclusion

This research project was conducted in order to understand the impact that COVID-19 has had
on aircraft manufacturers Airbus and Boeing. Furthermore the responses made by these
companies to COVID-19 were gathered and compared to responses made to previous similarly
global events (SARS epidemic and the Great Recession). This research project was carried out
in an attempt to understand the effectiveness of the methods through which Airbus and Boeing
tried to reduce the extent of the damage caused by events like COVID-19, this information can
then hopefully be used in the future to make better responses to similar events.

This research was conducted using a limited amount of data and therefore if it was to be
repeated again in the future, a bigger pool of information will be available. In addition to this, a
better survey of the human factors issues faced by engineers at Airbus and Boeing could be
carried out by having a bigger group of engineers who are willing to participate. Due to the fact
that only one engineer was willing to answer the questions, there wasn’'t a huge range of
information available to analyse and study.

The outbreak of COVID-19 has caused a lot of difficulties for Airbus and Boeing, mainly due to
the economic implications of the pandemic on the company. As the situation of the pandemic
worsened and the population of the virus peaked around the month of April, both Airbus and
Boeing saw huge decreases in their revenue and stock market values. From the results that
have been gathered it seems that Boeing has been affected more severely than Airbus however
although Boeing still has a higher revenue than Airbus even after the outbreak of COVID-19.
The differences in the impact of COVID-19 on Airbus and Boeing can only really be understood
when this event is considered to be over in a few months or years when a larger amount of data
which will be available as this would certainly allow a better picture of the damage caused to be
constructed. Due to this current economic downturn Airbus and Boeing were forced to make
drastic changes including job cuts from their sites, production cuts and scheduling changes. The
results of this research paper indicate that the responses made to the global events in the past,
like the SARS epidemic and the Great Recession are similar to the responses made during the
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COVID-19 pandemic. Although similar changes were made at the companies during these three
events, the severity of the changes varied with the seriousness of the event that the companies
were facing. The effectiveness of the responses made by Airbus and Boeing also varied
between all these events as a result of extraneous factors that were affecting the companies.
For example the grounding of Boeing’s B737 Max aircraft in 2018 had huge implications on their
revenue over the next two years, and the impact of COVID-19 only made the situation worse for
the company. During an event as unpredictable and intense as the COVID-19 pandemic, it is
important that the engineers at Airbus and Boeing are looked after very well, the results
gathered from having read relevant literature and having received first-hand responses from an
engineer at Airbus suggest that both companies have taken necessary measures to ensure that
their employees are not overstressed, although factors like changing schedules and increased
workloads still affect engineers and this produces a lot of side effects including sleeplessness,
lack of attention and tiredness.
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Appendix

The questions asked to the engineer at Airbus are listed below:

©oNOOhwDND =

14.
15.

16.
17.

18.
19.
20.
21.

22.

23.

24.

25.
26.

What is your exact job title at Airbus?

What are your main job duties?

Since the outbreak of the pandemic, has anything changed at the workplace?

If yes to (3), what is the nature of these changes?

If yes to (3), how have these changes affected you?

Do you/Did you worry about your job security at Airbus during this pandemic?

If yes to (6), in what way have your worries manifested?

Have you been furloughed?

If yes to (8), are you concerned that there may not be a job available for you once the
scheme is over in October?

. Have any of your engineer colleagues been furloughed?
11.
12.
13.

Do any job worries of your colleagues affect you?

If yes to (11), in which way do your colleagues' concerns affect you?

Do you/Did you have any sleeping problems or health issues as a result of the changes
that this pandemic has caused?

If yes to (13) please describe the nature of your issues.

Do you/Did you have any concentration issues at the workplace due to the changes that
this pandemic has caused?

If yes to (15), how do they/did they manifest?

Do you know any other engineers at Airbus that have been facing the issues mentioned
in questions (13) and (15)?

Has Airbus directed their staff to any mental health resources that are available to them?
Has Airbus encouraged their managers to check in with their team members regularly?
Has Airbus been communicating with you during this pandemic?

If yes to (20), in which way has Airbus been communicating with you and your

colleagues?

Has Airbus made sure that every employee is aware of what is going on at the
company?

If yes to (22), could you please describe what type of information Airbus has shared with
you?

Has Airbus been communicating to you any timeline for recovery?
If yes to (24), what is/are the predicted timelines?
Do you have any other comments that you would like to add?
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