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The impact of the COVID-19 pandemic on the world's commercial aviation industry was unprecedented. National
lockdowns and border closures effectively prohibited passenger air travel. Airlines responded by reducing op-
erations, parking aircraft and making staff, including pilots, redundant. This research aims to examine the impact
of COVID-19 on commercial airline pilots' job satisfaction before and during the pandemic and identify the
workplace factors that affect it. Empirical data was gathered via an online survey which was distributed to
members of three commercial airline pilot unions in Europe and Australasia in November 2021. 346 complete
responses were received. Using Herzberg's 16 workplace factors as a theoretical frame for the survey and sub-
sequent analysis, the findings showed that, overall, job satisfaction decreased during the pandemic. The largest
effect sizes were observed for Salary, Job Security and Working Conditions while the smallest effect sizes were
observed for Impacts on Personal Life, Responsibility and Recognition. The importance of effective communi-
cation between airline management and pilots was highlighted. The findings and recommendations regarding
employee compensation, benefits and support packages are of relevance not only to airlines but also to other
transport and economic sectors facing future disruptive events.

1. Introduction

On 30th January 2020, Coronavirus SARS-CoV-2 (COVID-19) was
declared a global pandemic (WHO, 2022). In an attempt to limit the
spread of the virus, national lockdowns and border closures were
imposed and passenger air travel dramatically reduced. Airlines
responded to the sudden demand-reduced environment by curtailing
their operations, parking aircraft (Adrienne et al., 2020) and making
tens of thousands of staff, including pilots, redundant (FlightGlobal,
2021). IATA described 2020 as being ‘the worst year on record’ for the
industry as demand decreased by 66%, traveller numbers reduced by
60% and passenger revenues declined by 69% compared with 2019
(IATA, 2021). Although COVID-19 was not the first external shock to
impact the air transport industry, its effects were profound. Previous
events, including the 9/11 terrorist attacks, SARS and the 2008-09
global economic recession, affected the industry for a temporary period
while the global implications of COVID-19 were overwhelming, wide-
ranging, and longer-lasting (Sobieralski, 2020). Pearce (2020) argued
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that COVID-19's impact on the sector easily surpassed those of previous
disruptive events and IATA predicted it could take 5 years for air traffic
to recover to pre-pandemic levels (IATA, 2022).

Border closures and travel restrictions forced airlines to apply strict
cost control measures to survive. As labour is one of an airline's largest
expenses after fuel, the cost control measures that were introduced
directly impacted employees and many staff were furloughed or made
redundant. Pilots were not immune from this process and many were
exposed to employment uncertainty for the first time (Sobieralski,
2020). FlightGlobal (2021) reported that among the 2598 pilots sur-
veyed, only 43% were flying. Even pilots who avoided redundancy
experienced changes to their professional lives and working conditions
as contracts were renegotiated, offers of unpaid leave made, minimum
pay and flight hour guarantees removed, bonuses reduced or eliminated,
and experiences of precarious employment increased (see Maxwell and
Grant, 2021; Olaganathan and Amihan, 2021). Mizzi et al. (2022) re-
ported that the uncertainty affected the ability of some pilots to
discharge their roles effectively while Alaminos-Torres et al. (2022)
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reported levels of acute psychological distress among some Spanish
airline pilots who experienced COVID-related job uncertainty. The Eu-
ropean Aviation Safety Agency (EASA, 2021) further reported on the
potential for pilots' skill currency to be degraded owing to forced layoffs
and lack of manual flying experience. Li et al. (2023) further reported on
the importance of pilots' psychological states on aviation safety and
documented moves to promote the mental wellbeing and support of
flight crew in the workplace during the pandemic.

As stress and employment uncertainty affect the safety-critical job
role of a pilot (see Cahill et al., 2021), the aim of this paper was to
examine changes in commercial airline pilots' levels of job satisfaction
before and during COVID-19. The key objectives of the research are to:
identify a suitable theoretical frame for the work; gather original
empirical data from airline pilots to reveal changes to job satisfaction
before and during COVID-19; and identify the critical workplace factors
that affect pilots' job satisfaction in order to make recommendations for
future policy and practice.

2. Literature review

It is important to understand what drives job satisfaction and moti-
vates an individual's actions and behaviours within an organisational
setting as they contribute towards organisational success or failure (de
Ramos, 2017). It is widely believed that increased job satisfaction will
result in improved performance (Armstrong, 2006). It is also claimed
that motivated and satisfied employees are more committed to the
organisation and its objectives, however organizations must display the
same commitment to their employees so as to ensure employee
engagement (Varma, 2017). Studies have shown that low job satisfac-
tion leads to greater absence (Artz and Kaya, 2014; Hardy et al., 2003).
Although the relationship is relatively weak (George and Jones, 2012;
Jex and Britt, 2008), the associated business costs can be considerable
(Jex and Britt, 2008). Other research has shown that an employee may
be motivated to attend work because they enjoy it, whilst another
employee may dislike their work but continue to work due to other
pressures, most notably financial (Steers and Rhodes, 1978).

Decreased job satisfaction ultimately leads to higher turnover levels
(Artz and Kaya, 2014; Clark, 2001) and the evaluation of the job and the
experience of (dis)satisfaction can initiate an employee's decision to
leave (Mobley, 1977). This suggests that satisfied employees are less
likely to leave, whilst dissatisfied employees are more likely to seek
alternative employment elsewhere. These are compelling reasons why
organizations should address job satisfaction (and organisational con-
ditions affecting job satisfaction) to minimise employee turnover rates,
especially among highly skilled and uniquely qualified staff, including
pilots, who cannot be quickly and easily replaced.

2.1. Job Satisfaction among commercial airline pilots

A number of studies from social and bio-medical scientists have
examined the work of airline pilots and explored the factors which
motivate them and lead to job satisfaction. In total, 7 factors are thought
to individually and collectively contribute to airline pilots' job
satisfaction.

2.2. Pay, pensions and other benefits

Airline pilots are well paid and senior pilots frequently appear among
lists of the most highly paid professions (Bennett, 2006). In their ex-
amination of pilots working for UK-registered full service and low-cost
carriers, Harvey and Turnbull (2006) found strong variations in pilot
satisfaction owing to differences in pay, pensions and compensation
packages between the airlines but discovered that all the pilots were
satisfied with sickness benefits and leave entitlements. Shanker (2019)
reported that, perhaps unsurprisingly, pilots prefer to stay with an
airline that provides sector-leading renumeration packages and
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concludes that salary packages should form a significance component of
any airline's employee retention strategy.

Efthymiou et al. (2021) add that an industry competitive compen-
sation package is one of the most important retention-influencing factors
for pilots. They also discovered that younger pilots placed a greater
importance on other financial benefits whilst older pilots (aged 55+)
stated a preference for a competitive salary. Hoole and Vermeulen
(2003) took a slightly different approach and found that greater job
satisfaction was found among pilots involved in passenger trans-
portation and among those working for national airlines. In contrast,
they discovered that commercial pilots involved in freight trans-
portation experienced lower job satisfaction due to a variety of factors,
including lower pay.

2.3. Skilled colleagues

Multiple studies also commented on job satisfaction levels when
working together with other pilots. Hoole and Vermeulen (2003)
concluded that pilots operating as part of a multi-crew environment are
more satisfied with their work than single pilots in command of smaller
aircraft due to the sense of shared responsibilities and higher levels of
interaction. Efthymiou et al. (2021) also discovered that an important
retention-influencing factor for pilots is the ability to work with skilled
colleagues.

2.4. Working conditions

Efthymiou et al. (2021) showed that a suitable working environment
is an important retention-influencing factor for pilots and identified
fixed roster patterns and being based near their domicile as being
important. Harvey and Turnbull (2006) also identified disciplinary
procedures, management of human and industrial relation and flight
rosters as being significant to pilot job satisfaction. Shanker (2019) also
concluded that a positive work culture is also critical as it creates
motivation and support and a friendly and nurturing working environ-
ment is valued.

Hoole and Vermeulen (2003) found that the type of work a pilot does
is significant:

e Airline pilots working for major passenger airlines are more satisfied
with their job than general aviation or military pilots.

e Pilots involved in passengers transport operations are more satisfied
with their job in comparison to other pilots (commercial aviation,
training and instruction and private and student pilots).

e Pilots holding an Airline Transportation Pilot Licence are more
satisfied in comparison to pilots holding a commercial or private
pilot licence.

o Pilots working as part of wider crew are more satisfied than those
who fly single-pilot aircraft.

2.5. Career and development opportunities

Career and development opportunities are critical for pilots. Shanker
(2019) concluded that opportunities for growth and development are
key towards an airline's retention strategy. Shanker argues that the
provision of development opportunities is seen as critical, therefore fast-
growing airlines with future expansion programs have a better chance of
retaining their pilot workforce. It is important to add that pilots prefer to
work hard, be motivated and remain loyal to their employer. Hoole and
Vermeulen (2003) also argue that better promotion opportunities result
in greater job satisfaction.

2.6. Job security

Many studies discuss the effect of job security on job satisfaction (see
Harvey and Turnbull, 2006) and found it is an important retention-
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influencing factor for pilots, especially younger pilots (Efthymiou et al.,
2021). Working for a financially stable employer that was considered
unlikely to leave the market was also important (Efthymiou et al., 2021).
Hoole and Vermeulen (2003) found that commercial pilots involved in
freight transportation experience lower job satisfaction in part due to
their perceptions of lower job security.

Employees who retain their jobs during organisational restructures
can be overlooked as the focus is often on offboarding large numbers of
individuals quickly, even though the remaining workforce is essential to
the organisation's future success. It is critical for a company's manage-
ment team to motivate employees who remained employed but are
demoralised by redundancies. Due to COVID-19, with a management
agenda full with critical issues to ensure organisational survival, many
organizations overlooked their remaining workforce which can result in
strained future industrial relationships. Decreased job satisfaction may
lead to demotivation, insecurity, pessimism, discouragement (Baruch
and Hind, 2000), increased absenteeism (Artz and Kaya, 2014) and
higher levels of staff turnover (Artz and Kaya, 2014; Clark, 2001; Jeffrey
et al., 2016). It is argued that these reactions are due to a loss of
organisational trust, prolonged job insecurity and increased perfor-
mance demands from a depleted organisation which leads to a higher
workload, and increased stress and anxiety (Baruch and Hind, 2000;
Jeffrey et al., 2016).

2.7. Recognition and achievement

Efthymiou et al. (2021) argue that it is critical to recognise an in-
dividual's achievement in becoming a pilot while older pilots appreciate
being recognised for their length of service. Shanker (2019) argued that
opportunities for self-achievement are critical as this gives pilots the
feeling of being part of critical decision-making processes also makes
them feel valued at work. This reinforces feelings of job satisfaction and
ultimately improves retention rates.

2.8. Status and respect

Hoole and Vermeulen (2003) argue that the greater job satisfaction
among pilots involved in passenger transportation and working for na-
tional airlines as part of a multi-crew is due to a greater feeling of re-
sponsibility, higher status and respect. The hierarchical nature of the job
titles — from Junior First Officer through to First Officer and Captain
ranks — reinforces the importance of status and respect.

Given the intersections and synergies which exist between the 7
factors and the workplace factors in Herzberg's Two Factor Theory,
Herzberg's theory has been employed to underpin this research and
explore job satisfaction of commercial airline pilots before and during
COVID-19. This research builds on a limited number of extant studies
which have focused on the impact of the COVID-19 pandemic on airline
pilot's job satisfaction. Crucially, this research adopts a different
approach to the work of Kioulepoglou and Blundell (2022) who exam-
ined how COVID-19 affected military and airline pilots. Their study
confirmed that while COVID-19 impacted both groups' job satisfaction
levels, airline pilots' satisfaction with their jobs decreased more than
those of their military counterparts due primarily to concerns about job
security, pay cuts, lack of promotion opportunities and skill-fade anxi-
eties. By focusing solely on commercial pilots before and during COVID-
19, this research examines changes to levels of job satisfaction among
one group and identifies the critical workplace factors that impact it. A
novelty of this approach lies in the longitudinal nature of the study to see
how job satisfaction changed over time in response to a major disruptive
event.

3. Theoretical underpinning

The concept of job satisfaction is a widely researched and well-
established field of scholarly inquiry. The earliest definitions of the
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term emerged in the mid-1930's when Hoppock defined job satisfaction
as “any combination of psychological, physiological and environmental
circumstances that causes a person truthfully to say, ‘I am satisfied with
my job’” (Hoppock, 1935 p.47). Even though there is no universally-
accepted definition of the term, a number of theoretical approaches
have been used to try and understand the factors which influence
employee job satisfaction.

The two main job-based motivation theories are Hackman and Old-
ham's (1976) Job Characteristics Theory and Herzberg's Two Factor
Theory (originally proposed in 1957 and significantly developed in
1993). These theories suggest that the key to understanding motivation
lies in the content of employees' jobs. Job-based theories are closely
related to Content Motivation Theories because need satisfaction is
frequently presented as an explanatory mechanism linking the content
of one's job with motivation. However, unlike Content Theories, Job-
based theories were specifically developed for the workplace. Conse-
quently, these theories focus on the content and nature of the job itself as
the means to affect employee behaviour, which is more practical in a
workplace setting than focusing on need satisfaction.

3.1. Job characteristics theory

The Job Characteristics approach seeks to understand how job
characteristics influence an individual's satisfaction, motivation, and
overall performance in the workplace. The theory suggests that certain
job characteristics can lead to higher levels of intrinsic motivation and
job satisfaction. Five core job characteristics that contribute to job
satisfaction are identified; skill variety, task identity, task significance,
autonomy and feedback. In addition, the model introduces three critical
psychological states that mediate the relationship between job charac-
teristics and job satisfaction; experienced meaningfulness of work,
experienced responsibility for outcomes, and knowledge of results.

Finally, the model proposes that these job characteristics and psy-
chological states lead to three critical outcomes:

1. High internal work motivation: When the job is designed with the
appropriate characteristics, employees experience higher intrinsic
motivation, which means they are driven by the enjoyment and
fulfilment derived from the work itself.

2. High quality work performance: Jobs that provide a meaningful,
autonomous, and feedback-rich environment that lead to improved
performance and higher-quality outputs.

3. High job satisfaction: Employees who experience meaningful work,
autonomy, and feedback tend to report higher levels of job satis-
faction and overall well-being.

The Job Characteristics theory has been influential in understanding
and improving job design and employee motivation by designing jobs to
include the identified characteristics, so that companies can enhance
employee satisfaction, performance, and retention.

3.2. Two factor theory

The Two-Factor Theory, also known as the Herzberg's Motivation-
Hygiene Theory, proposes that there are two distinct sets of factors
that influence job satisfaction and dissatisfaction, which operate inde-
pendently of each other. These factors are termed ‘motivators’ and
‘hygiene factors’ (see Table 1). Motivators, of which Herzberg et al.
(1993) identified six, are factors related to the job itself and the content
of the work. The presence of motivators can lead to increased job
satisfaction. In contrast, the 10 hygiene factors are related to the work
environment and conditions and these factors, when absent or inade-
quate, can lead to job dissatisfaction and demotivation. However, their
presence or adequacy does not result in increased job satisfaction and
motivation. According to Herzberg, improving hygiene factors can
prevent job dissatisfaction but will not lead to sustained motivation and
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Table 1
Summary of Herzberg's workplace factors [Source: Herzberg et al., 1993,
44-49].

Number Workplace Factor Description

‘Motivators’

1 Achievement Successful task completion, problem
solutioning and seeing the results to one's
work

2 Recognition Praise or notice from another individual, i.e.,
supervisor, peer, client

3 Work Itself Actual job and tasks

4 Responsibility Factors relating to authority and
responsibility for own or other's work

5 Advancement Actual change in the status or position

6 Possibility of growth Likelihood that an individual can advance

own skills, move forward and upward within
the organisation.
‘Hygiene Factors’

7 Company Policy and Adequacy of company organisation and
administration management, such as communication,
authority, or policy
8 Supervision Supervisor's competence, fairness and
willingness to delegate and teach when
interacting with subordinates
9,10, Interpersonal Relations Interaction characteristics between the
11 individual and: (a) Superiors, (b)
Subordinates, (c) Peers
12 Working Conditions Physical conditions of work, i.e.: facilities,
ventilation, lightning, tools, space etc.
13 Salary Wage or salary increase, or unfulfilled
expectations of a salary increase
14 Factors in personal life  Effects of the job on personal life impacting
the respondent's feelings about the job
15 Status Sign or appurtenance of status, i.e.: company
car
16 Job Security Objective signs of presence of absence of job

security, i.e.: tenure and company stability or
instability

job satisfaction. To enhance job satisfaction and motivation, organiza-
tions should focus on providing opportunities for intrinsic fulfilment and
personal growth through the presence of motivators. A summary of the
factors is provided in Table 1.

4. Methodology

This research employs the work of Herzberg et al. (1993) as its
theoretical framework to compare the job satisfaction of commercial
airline pilots before and during the COVID-19 pandemic. It seeks to
identify changes and determine whether they are statistically signifi-
cant. Although some may question the utility of a retrospective research
design, Mitchell and Kristovics' (2005) study of aviation personnel in
Australia indicates that reliable recall is possible even after a number of
years have elapsed.

4.1. Data collection

The research developed an online survey instrument to collect
quantitative data from commercial airline pilots in Europe (73.4% of
respondents) and Australasia (26.6% of respondents). A key challenge
was accessing the target population of commercial airline pilots. To
address this, an online survey instrument was designed in conjunction
with management representatives from three major commercial airline
pilot trade unions — two based in northern Europe and one in Austral-
asia. As anonymity was a condition of their participation, the three in-
dividual unions cannot be named. Since English is the international
language of aviation and pilots must, by law, possess a high level of
English-language proficiency, the survey was written and distributed in
English. The key advantage of this approach was that the union repre-
sentatives distributed the survey directly to their members via their
membership database and mailing lists and sent timely reminders to
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increase the response rate. This meant that the researchers did not need
access to the Unions' membership databases or the names or contact
details of individual pilots to distribute the survey. The survey received
ethical clearance from the authors' home institution and the survey in-
strument was programmed and made available through the XM Qual-
trics® platform.

The survey aimed to collect participants viewpoints on (dis)satis-
faction levels with overall job satisfaction and for Herzberg's 16 indi-
vidual workplace factors for two time periods: before COVID-19 and
during the pandemic. The survey adopted a Likert scale with standard
five-point intervals which allowed respondents to indicate their level of
satisfaction or dissatisfaction: 1 — Extremely dissatisfied, 2 — Somewhat
dissatisfied, 3 - Neither dissatisfied nor satisfied, 4 - Somewhat satisfied,
5 - Extremely satisfied. The survey ran from 3 November until 31
December 2021. 456 responses were returned, of which 346 were
complete and could be considered for analysis (see Section 5).

4.2. Statistical analysis

The objective of the statistical analysis was to identify levels of job
satisfaction among the pilots and determine whether job satisfaction
levels changed as a result of the pandemic. The Wilcoxon signed-rank
test was employed as it compares two conditions when the same
group of participants take part in each condition (Field, 2009). In this
case the two conditions are the two time periods; Pre- and During-
COVID-19. Furthermore, the test allows to use variables measured at
the ordinal level, which was relevant as participants were asked to rank
their satisfaction levels using the five-point scale. The test is based on a
Null Hypothesis (HO), meaning that the median of the paired differences
is zero (no significant difference between the two groups), whilst the
Alternative Hypothesis (Ha) is that the median of the paired differences
is not zero (there is a significant difference between the two groups). The
Wilcoxon Signed Rank Test is a non-parametric test, which allows
conclusions to be drawn about the differences between paired obser-
vations without making assumptions about the underlying data distri-
bution. The test does, however, involve several other assumptions and
Table 2 details how these are met:

Table 2
Assumption and compliance.

Assumption Compliance Demonstration

The dependent variable should be The dependent variable varies depending

measured at the ordinal or continuous  on the test conducted.

level A total of seventeen tests were completed
and the dependent variable is the
satisfaction level rank participants have
assigned to overall job satisfaction or the
specific factor examined.
All variables considered in the tests are
measured at the ordinal level as the
satisfaction levels are ranked using a five-
point scale as outlined above.
The dependent variable consists of two
related groups defined by two-time
phases of the COVID-19 pandemic; (1)
Pre-COVID-19 and (2) During-COVID-19.
The data was sourced through specific
questions in the survey. Answers suitable
for the inferential statistics analysis
required to supply complete answers
(paired observations).
Using SPSS®, the differences between the
assigned job satisfaction level ranks for
(1) Pre-COVID-19 and (2) During-COVID-
19 were calculated and the symmetry was
assessed based on Kurtosis and Skewness
Values. None of the distribution of the
differences indicated a violation of this
assumption as all values were withinF1.

The dependent variable should consist
of two categories, i.e.: related groups
or matched pairs

The distribution of the difference
between the two related groups is
symmetrical in shape
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As none of the assumptions were violated, the test could be run and
the results analysed and interpreted with confidence. The analysis was
undertaken using the Statistical Package for the Social Sciences®
(SPSS®) with the resulting output used to interpret and discuss the
results.

5. Findings and analysis

This section presents the results and their interpretation. First, the
demographics of the respondents will be described. Then overall job
satisfaction will be discussed, and individual workplace factors will be
analysed.

5.1. Demographics

346 complete respondents were received. The majority of re-
spondents were Captains (122), followed by Senior First Officers (65)
and First Officers (99). A few respondents held other specialist positions
such as Training Captains and Instructors (43) while a smaller number
held lower ranking positions. The largest age group was the 31-40 range
(116), followed by 41-50 (106). There was an even distribution of re-
spondents across other age groups, although there were fewer pilots in
the 60+ age group (13). The majority of respondents were male (328),
which reflects low female representation in the pilot profession. The
majority worked for Full-Service/Legacy Carriers (257) with the
remaining respondents working for other types of airline operator,
including regional carriers.

The majority of respondents (276) were actively employed as pilots
at the time the research activities were conducted. This was critical to
ensure that the data inputs from employed pilots were valid, reliable,
relevant, and based on most recent or current experiences and re-
flections of the present working environment. 47 respondents were
furloughed, reflecting the impact of the COVID-19 on the aviation in-
dustry. In addition, a few respondents were unemployed or employed in
other industries alongside other employment statuses (i.e., retired).
Answers from these respondents were included within the analysis to
allow a holistic view of all employment statues.

5.2. Overadll job satisfaction

The Hypothesis Test Summary from SPSS® for Overall Job Satis-
faction concluded that there is significant evidence of a difference be-
tween the job satisfaction levels before and during-COVID-19.

By employing the z-score, we could estimate the effect size, r, as
follows:

z—score  —12.403
Pt T 067 (€Y
VN V346

The Wilcoxon Signed-Rank Test (Table 3) showed that there was a
significant difference (Z = -12.403, p < 0.05) between scores given for
overall job satisfaction before and during COVID-19. The standardized
Test Statistic is —12.403 indicating a difference in overall job satisfac-
tion between the paired observations. As the z-score is negative, the
result indicates that the z-score is 12.403 standard deviations below the
median, indicating decreased satisfaction levels. The low p-value (i.e., p
< 0.05) indicates that the observed difference in overall job satisfaction
is statistically significant at the 95% confidence level. Therefore, the
probability of obtaining such a large difference between paired

Table 3
Related-samples Wilcoxon signed rank test summary for overall
job satisfaction.

Total N 346
Standardized Test Statistic —12.403
Asymptotic Sig. (2-sided test) 0.000
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observations due to chance is low. In summary, we could postulate that
overall job satisfaction of pilots was significantly lower during the
COVID-19 pandemic (Median = 3) than on the pre-COVID-19 period
(Median = 4), z = —12.403, p < 0.05, r = —0.67. This represents a large
change in levels of the overall job satisfaction during the COVID-19
period as the effect size is above Cohen's benchmark of 0.5).

Figures 1 and 2 summarise the levels of job satisfaction before and
during COVID-19. It can be seen that more pilots were dissatisfied with
their jobs during the pandemic than they were before it. Fig. 3, Visual-
isation of Overall Job Satisfaction Changes, provides a comprehensive
visual summary, showing 17 increases in satisfaction levels, 231 de-
creases in job satisfaction, and 98 ties (indicating no change in satis-
faction levels).

The analysis of the Wilcoxon Signed Rank Test for Overall Job
Satisfaction Levels confirmed that there is evidence of a negative dif-
ference between the job satisfaction levels for Pre-COVID-19 and
During-COVID-19, however the test so far as not indicated which of the
workplace factors by Herzberg are also significantly different when
comparing the two time periods. Knowing this additional information
could supply airlines with a prioritised list of areas to address satisfac-
tion levels.

5.3. Herzberg's workplace factors

Table 4 provides the Wilcoxon Signed Rank Test Summary for the
null hypothesis testing each of Herzberg's Workplace Factors (Null Hy-
pothesis: The median of differences between Pre-COVID-19 [workplace
factor] and During-COVID-19 [workplace factor] equals 0.) revealing:

e Ranks (positive ranks, negative ranks, ties);
e Standardized Test Statistics (z-score);

e Asymptomatic Significance;

e Null Hypothesis Decision;

o Effect size.

Each test included 346 participants with two observations each
(before and during COVID-19).

Reviewing the ranks, it can be observed that only a small number of
positive differences are noted, whilst the number of negative differences
prevail for all factors but ‘Relationship with peers and subordinates’
when more Ties were noted. Overall, there has been a decline in satis-
faction levels.

From Table 4 it can be seen that each test was statistically significant

200 Total N = 346
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-
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Fig. 1. Overall job satisfaction pre-COVID-19 (Median = 4).
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Fig. 2. Overall job satisfaction during-COVID-19 (Median = 3).
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Frequency
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Fig. 3. Visualisation of overall job satisfaction changes.

as all tests returned a z-score larger than — 1.96 at a p-value of <0.05,
therefore enabling the null hypothesis to be rejected and an interpre-
tation that all satisfaction levels have decreased to a statistically sig-
nificant extent when comparing pre COVID-19 and during-COVID-19. In
addition, the effect size, r, has been calculated by employing the z-score,
and using the formula as shown in eq. (1) above.

When examining the job satisfaction levels for Herzberg's workplace
factors (Table 4), the results showed that there were significant differ-
ences between scores given for before and during COVID-19 for all
sixteen factors. As the z-scores for all tests are negative, the results
indicate decreased satisfaction levels. Furthermore, all tests returned
low p-values (i.e. p < 0.05), which indicates that the observed differ-
ences are statistically significant at the 95% confidence level. Therefore,
the probability of obtaining such a large difference between paired ob-
servations due to chance is low. In summary, we could postulate that
pilot satisfaction towards Herzberg's workplace was significantly lower
during the COVID-19 pandemic than in the Pre-COVID-19 period.

Key findings can also be drawn from examining the calculated effect
sizes and following the guidelines to interpreting these, where a value of
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0.8 represents a large effect size, a value of 0.5 represents a medium
effect size and a value of 0.2 represents a small effect size (Zach, 2021).
Notably, all effect sizes are negative. Furthermore, the highest effect
sizes were noted for ‘Salary’, ‘Job Security’, and ‘Working Conditions’
with effect sizes of —0.71, —0.70, and — 0.65 respectively. Overall,
fifteen out of sixteen workplace factors had an effect size between the
values of —0.50 and — 0.71, showing that most held a medium effect
size. The lowest effect size was noted for ‘Impacts on Personal; Life’ at
—0.46, which is however very close to a medium effect size.

In summary, the analysis shows that there are significant differences
between the paired observations for each workplace factor. Satisfaction
levels for each workplace factor decreased, and overall satisfaction
levels also declined.

6. Conclusions and recommendations

This study has examined how COVID-19 impacted job satisfaction for
commercial airline pilots based on the sixteen workplace factors as
identified by Herzberg.

The Wilcoxon Signed-Rank Test was used to analyse whether a sta-
tistically significant difference could be determined between before-
COVID-19 and during-COVID-19 satisfaction levels and following ob-
servations were noted:

1. Overall job satisfaction has decreased;

2. Satisfaction levels related to Herzberg et al. (1993) workplace factors
have also decreased;

3. The largest effect sizes were observed for the significant negative
differences for Salary, Job Security and Working Conditions;

4. The smallest effect sizes were observed for the significant negative
differences for Impacts on Personal Life, Responsibility and
Recognition.

Interestingly, a number of the findings align with the work of Kio-
ulepoglou and Blundell (2022) who also noted Job Security and Salary
to be critical contributors to decreased job satisfaction levels of com-
mercial airline pilots during the pandemic.

In this regard, several recommendations can be offered. Airlines may
task the compensation and benefits teams to work on prospective op-
tions to increase salary or benefits over time as well as potential addi-
tional financial support packages, whilst discussing these options with
the unions. Meanwhile the airline executive may increase direct
communication to pilots to outline the situation and hypothetical im-
pacts on job retention, redundancy programs and furlough schemes, for
increased clarity.

With respect to a potential limitation of the study, participants were
asked to recall experiences and reflect on their working environment
prior to the outbreak of COVID-19 in March 2020, which was over 21
months prior to the survey being undertaken. Consequently, pilots may
have experienced difficulties in accurately recalling their experiences
and working environment. This was evident in some of the comments
relating to Job Security and Salary during Pre-COVID-19.

Further analysis and examination of the data are necessary to un-
derstand the specific implications of these differences and their potential
impact on employee satisfaction, motivation, and overall organisational
performance. With respect to future research, a follow-up study
featuring interviews with commercial airline pilots could identify why
satisfaction levels have declined and afford potential mitigation mea-
sures. Second, additional factors beyond Herzberg's sixteen workplace
that impact commercial airline pilots' job satisfaction could be identified
so as to make the model more relevant for this specialised employee
group.
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Table 4
Wilcoxon signed rank test summary for Herzberg's workplace factors.
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No  Null Hypothesis - Work Medians Ranks Standardized Test Asymp. Sig. Null Hypothesis  Effect
Place Factor Pre During Positive Negative Ties Statistic (z-score) (2-tailed) Decision Size
COVID- COVID-19 Differences Differences
19
1 Sense of Achievement 4 3 22 200 124 —11.383 0.000 Reject —0.612
2 Recognition 4 3 37 183 126 —9.603 0.000 Reject —0.516
3 Work Itself 4 3 27 198 121 —10.433 0.000 Reject —0.561
4 Responsibility 4 4 27 160 159 —9.312 0.000 Reject —0.501
5 Career Advancement 4 4 34 209 103 —11.174 0.000 Reject —0.601
Opportunities
6 Possibility for Growth 4 2 23 210 113 —11.576 0.000 Reject —0.622
7 Company Policy and 4 3 40 197 109 —10.237 0.000 Reject —0.550
Administration
8 Quality of supervision 3 2 27 163 156 —9.844 0.000 Reject —0.529
9 Working Conditions 3 3 24 232 90 —12.164 0.000 Reject —0.654
10  Relationship with 4 2 29 177 140 —9.977 0.000 Reject —0.536
Supervisor
11 Relationship with peers 4 3 12 137 197 —9.837 0.000 Reject —0.529
(other pilots)
12 Relationship with 4 4 14 144 188 —9.725 0.000 Reject —0.523
subordinates (pilots in
junior ranks)
13 Impacts on Personal Life 4 4 52 186 108 —8.574 0.000 Reject —0.461
14 Sense of Status with 3 2 26 191 129 —10.986 0.000 Reject —0.591
Organisation
15 Job Security 3 2 16 233 97 —13.045 0.000 Reject —0.701
16  Salary 4 2 15 243 88 —13.201 0.000 Reject —0.710
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