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ABSTRACT:
Technological advancements in the aviation industry are a source of increased production, but they are also a
source of stress. The influence of technology stress on employee productivity, as well as the impact of job overload
and investment, were all investigated in this study. As a result of their being more role-overburdened and equitysensitive, two of the three categories of technological stress investigated in the study, crew members' productivity
decreased the most, according to the findings. In the survey, respondents (N 14 203) were selected at random from
Pakistan's aviation industry. The results showed that role-equity, similar to a fulcrum, might boost crew productivity
in the aviation business.

1. INTRODUCTION:
Because of advances in technology and efficiency, the current recession has sparked a worldwide need to decrease
expenses. Since the previous several years, productivity has been a major concern in the aviation industry. Many
airlines prioritize maximizing workers' productive potential by making optimal use of current resources, and they
maximize techniques to decrease maintenance expenses. When it comes to the flying profession, "technology" has
become an unassailable fact, and it is the glue that holds the industry together. In the opinion of Bordel and
colleagues, technical developments have resulted in increased road safety (and presumably, flight safety). Employee
talents are enhanced, and problems at work are eliminated, and this is the cornerstone of the revolution in this area.
Even though there are some factual concerns regarding this possibility, it's possible that these findings are
premature. For example, the 'other side of technology' can have fatal effects for a society. Technically speaking, it is
a cost that must be paid, or it is a form of technological disease that has been adopted. Technology is typically used
as a complement to process reengineering, causing shifts in the dynamic of work by imposing abstract and
technically arbitrated tasks. Because of the vast amount of information available, it causes mental stress and anxiety,
as well as a negative impact on worker productivity, which is bad to the organization. Numerous studies have
revealed that technology has both beneficial and harmful features, with the former outweighing the latter. Flight
attendants are considered to be among the most demanding professions, according to the research team. Since
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September 11, 2001, no other industry in the United States has been exposed to greater immediate pressure than the
aviation industry. Techno-stress is induced by rapid technological change, which is characterized by its complexity,
overload, and unpredictability, among other characteristics. Having an overwhelming quantity of artefacts and
management tools that are beyond the capacity of an individual only serves to exacerbate role-overload while also
having an adverse effect upon productivity. Employees' techno-stress is exacerbated when they are forced to share
discriminatory connections inside the firm. Employees are compelled to react differently to their job because of their
unique understanding of equality sensitivity (Alam, 2016)

1.1 RESEARCH OBJECTIVES:
According to this study, crew role-overload (RO) and equity sensitivity (ES) have an impact on crew productivity,
as well as the impact of techno-stress on crew productivity, both of which are investigated further (ES).

1.2 PROBLEM STATEMENT:
Indeed, the negative relationship between technological stress and employee productivity has been extensively
addressed, as has the importance of employee productivity to the development and efficiency of the aviation
industry. Employee role-overload (RO) and employee equity-sensitivity (ES) have both been shown to have a minor
moderating effect on performance in the aviation business, but this has gotten little attention in the industry.

2. LITERATURE REVIEW AND HYPOTHESIS:
2.1 TECHNO-STRESS AND PRODUCTIVITY IN THE AVIATION INDUSTRIAL INDUSTRY:
Hans Selye created the word "stress" in 1926 after seeing glandular abdominal alterations in rats (research animals)
because of hormone injection. He used the term "stress" to describe the body's nonspecific response to a strain
placed on it. Stress, according to Lazarus (1966), is a mental condition that occurs when an individual's coping
methods are exhausted in the face of a frightening situation. Various medical consequences of technological and
computer-related employment have also been discovered in research. Employees' adrenaline and noradrenaline
levels rise, inadequate adrenal cortex discharges enhance stress stimuli, increased heart rate, blood pressure, skin
conductance, and muscular activity in the jaw (Anon., 2018).
Techno-stress is a reality in today's workplaces, no matter what the job title. Many workers report feeling
overwhelmed by the constant changes in technology. Academics have referred to technostress as technophobia,
computer-anxiety, and computer-stress, among other terms. There is a link between beneficial technological growth
and the stress disorder known as "techno-stress". Shenk (1997) noted that people's attitudes and behaviors can be
negatively affected by techno-stress, which can be brought on by technology or data-smog in some way (one of the
growing issues related to information glut). According to him, people are suffering from a lack of information,
which is leading to social and emotional problems. Techno-stress may be induced by the use of information
technology (IT) directly or indirectly, while some feel that the use of computer integrated management systems in
the future is to blame. In the Tarafdar et al. (2007) and RaguNathan et al. (2008) studies, these detrimental impacts
of data pollution and technology flood were linked to techno-stress (2009). Technology overload, complexity, and
uncertainty (as seen in Figure 1) were all recognized by Trafdar et al. (2007) as contributing factors to work-related
stress in the aviation industry (Anon., 2018).
2.1.1

Technologist's Block:

Increasingly complex tasks and non-routine activities are becoming increasingly common as a result of
technological progress, resulting in an "intensification" of work for employees. Employees that are forced to work
longer and quicker due to technology are referred to as techno-stress. The work of a pilot is one of the most difficult.
Flight crew’s work in environments like this: packed planes, high speeds, and high altitudes necessitate continual
attention to the instrument panel, which is surrounded by complicated avionics, advanced flight controls, load tables,
fuel planning, and the unpredictable effects of the weather. Due to the addition of weapons, additional technology
for precise target acquisition, and multitasking at Mach 2, a fighter jet's cockpit is much more demanding at this
speed. It is more difficult for pilots to discern visual cues and to be aware of flight hazards when they have been
flying overnight. Larson and Kulchitsky (2007), for example, hypothesized that the oft-repeated adage "knowledge
is power" has a limit. As a result, employees are overburdened as a result, and their performance suffers because of
having more knowledge. Similarly, Shaw (2005) claims that current technology is supposed to improve staff
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productivity, but in practice, employees are so flooded and overburdened with its applications that getting the work
done becomes difficult.

2.1.2

TECHNO UNCERTAINTY:

Even if the transformation is for the best, technological improvements tend to increase unpredictability and
uncertainty. Because of the ongoing changes, it forces the user to continuously teach himself about the newest IT
innovations, leaving him psychologically restless and confused. In spite of its role in long-term economic growth,
Rosenberg (1996) claims that technological change is riddled with uncertainty. He opined that the achievements in
business aviation could be presented in a similar light. When the jet engine was first developed, no one, not even
those at the top of the scientific food chain, could have predicted the significance of what would follow. Like
Depoorter (2009) pointed out, when new technology is produced to allow for the most recent usage of protected
information, its economic and societal implications are unknown, and various uncertainties and complicated
interpretation challenges arise. However, others argue that technological uncertainty is better than a lack of
knowledge since it allows for exploration (Khuzaini, 2021)
Employee productivity is a metric that measures how effective employees are at their jobs. Employee productivity to
total factor productivity ratio of.86 (Resquared) becomes a valid indicator of economic progress in the aviation
industry. The value of an airplane is determined not only by its net advantages, but also by the effectiveness of its
intangible resources. It is mostly based on the productivity of employees. There is a need for long-term management
strategies because of the growth of apps on a user's panel. Employee productivity may be significantly hindered if
the balancing effects of techno-stress are not addressed, according to studies.
2.1.3 TECHNO – COMPLEXITY:
Routines serve as "mind savers" (Sinclair-Desgagne and Soubeyran, 2000), and aviation crews adhere to them to
maintain flight characteristics. Technological innovation indicates novelty and necessitates more work, lowering
staff dependence on routines and increasing job complexity. Complexity and a lack of available time placed the
team under undue stress. It makes the user believe that his abilities are insufficient and drives him to study and
comprehend numerous IT characteristics. Similarly, according to Fauscette and Perry (2014), technical complexity
presents a slew of issues, including increased load, higher operating costs, lower staff productivity, and heightened
competitive disadvantage. They maintained that complexity is frequently an unavoidable cost of technological
adoption (Oladosu, 2022).
2.2

ROLE OVERLOAD:

To put it another way, role-overload occurs when an employee has too many tasks to complete in the allotted time.
A lack of social support, a lack of defined deadlines, repetitious labor, and tasks that require a high degree of focus
all contribute to role overload. When it came to data processing and distribution, the two remained inseparable until
the twentieth century. With everybody receiving and digesting information at almost the same pace. In the aviation
industry, flight crews are always fighting overload because copilots are easily overwhelmed by the quantity of
incoming data and processes. Drone pilots, due to their particular technical work requirements, are actually more
stressed than traditional aircraft pilots are. According to Shenk (1997), the introduction of computer technology into
the workplace, together with the internet and a range of management tools, has resulted in a hyperactive production
and distribution glut. It has outstripped human capabilities, resulting in a never-ending knowledge shortage and
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increased role overload. The onslaught of information and data has had a negative impact on the brain, body, and
customer connections of the end user. Employee role overload is exacerbated by these detrimental outcomes
(Zamrudi, 2021)
2.3

EQUITY SENSITIVITY:

Adam (1965) coined the term "equity theory" to describe the view of knowledge workers in commercial companies
of intuitive social comparison. It is common practice for industrial psychologists to employ equity theory in the
workplace. Because of this, employees are outraged when they are obliged to make disparaging remarks about
coworkers. People who have a lot of uneven connections are more anxious. Distress can be traced back to a
knowledge worker's comparison of his own insufficiency with the excesses of others (equity theory). Equal
treatment in the workplace and interpersonal relationships reduces stress. People have diverse equity inclinations,
according to Houseman et al. (1987), and as a result, they behave differently in the workplace. There was a time
when jobs were defined by their job descriptions, but that was before the advent of the modern information era. With
ever-increasing air traffic, pilots today have to fly more advanced planes, carrying more people, in tighter time
constraints than ever before. It necessitates greater vigilance and awareness of one's surroundings. As well as
increased stress. When it has combined with the crew's equality concerns, it has amplified by a factor of ten. As a
result, airlines are attempting to reestablish parity in crew planning, deployments, duty time, and night shifts. Today,
less than half of aviation workers believe their jobs are secure, compared to 80% twenty years ago. According to the
Wall Street Journal, 33% of workers seriously contemplated leaving their jobs due to perceived unfairness, and 14%
actually did. Because workers are becoming more conscious of equity, the aviation industry faces the challenge of
providing even more workplace fairness (Khuzaini, 2021).

HYPOTHETICAL MODEL OF THE STUDY:
1.
2.
3.
4.

Crew performance is negatively linked to technological stress.
The unfavorable link between techno-stress and crew performance is greatly strengthened by role-overload.
The unfavorable link between techno-stress and crew performance is greatly strengthened by equity
responsiveness.
When role-equity and equity-sensitivity are combined, the moderating impact of role-overload and equitysensitivity is greatly enhanced.

3. RESEARCH METHODOLOGY:
3.1 RESEARCH DESIGN:
The moderating effects of crew role-overload (RO) and equity sensitivity are examined in this inferential statistical
study, which examines a non-contrived link between technological stress (TS) and crew productivity (ES). Based on
earlier research, this model (Fig. 2) examined four possible assumptions.
There were four models that were studied in this study. Three models were utilized to test three hypotheses: H1,
which looked at how crew efficiency is linked to techno-stress; H2, which looked at RO's interplay with ES; and H3,
which looked at ES's interaction term with ES. Model 4 was used to estimate the three-way influence of RO and ES.
In order to achieve a significance level of p. 05, primary data was gathered from airline staff (N 14 203) in a noncontrived cross-sectional time technique using self-administered questionnaires. Outliers, missing values, and
extreme values were removed from the data. It was concluded that the distribution was normal, with skewness and
kurtosis less than 1.0. Tolerance (>.1) and VIF (>.10) values ruled out multicollinearity. Using a one-factor
Herman's test that concurrently entered all of the items into an exploratory factor analysis with the constraint of
extracting only one component without rotation, we were able to evaluate the likelihood of common method bias.
Only 29% of the overall variation could be attributed to a single factor (extracted). According to Bedeian and
Mossholder, Aiken and West (1991) moderated-multiple regression analysis was used to investigate all hypotheses
(1994). Testing for moderation was carried out using the "t" and "F" tests on the "b" coefficients of the interaction
term. The combined interaction effect (role-equity fulcrum) was shown using the Aiken and West (1991) technique
in SEM, which investigated the latent structure using well-known model fit indices.
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ASSESSMENT OF SAMPLE:
Test subjects included Pakistan International Airlines and Air Blue pilots and flight engineers as well as air traffic
controllers and meteorologists from various armed forces branches, as well as members of the Pakistan Air Force,
Army, and Navy. Random sampling yielded a total of 300 questionnaires. Over two hundred people, including 166
men and 37 women, of all ages, experience levels, and work roles, responded to the survey. Response rate was
66.66%, with 203 surveys completed. For conventional and non-functional tests, the sample size (N 14 203) passed
the sufficiency and faithful representation requirements.
INSTRUMENTS 3.3.1
In this section, we'll talk about variables that aren't part of the model.
The following fourteen questions were modified by Tarafdar et al. (2007) and rated on a 5-point Likert scale to
assess techno-stress: Techno overload (TO) was assessed with five items (a 14.83%), such as "I am pushed by this
technology to perform more work than I can manage," and "I am driven by this technology to work on extremely
tight time deadlines." "It takes a long time for me to grasp and apply new technologies" and "I don't have enough
time to learn and improve my technology abilities" were two of the five questions used to assess techno-complexity
(TC). Techno-uncertainty (TU) was assessed with four questions (a 14.78%), such as "There are constantly new
advances in the technology we utilize in our company," and "There are frequent changes in our organization's
computer software."

3.3.2 DEPENDENT VARIABLE:
On a 5-point likert scale (a 14 0.90), Torkzadeh and Doll (1999) established four items, such as, 'This technology
allows me to finish more work than I could otherwise' and 'this delivery superiority allows me to perform my job
more successfully.'
Changes to Variables: 3.3.3
A 5-point likert scale was used by Imoisili (1985) to assess the answers to two of the five questions, 'I routinely
work past real or official working hours' and 'I often have to do more work than I can manage' (a 14 0.82). In 1987,
Huseman et al. created a five-item questionnaire to measure equity sensitivity that was evaluated on a 10-point likert
scale (14 0.84). For each choice, participants were given 10 points and asked to choose which one they liked best
and which one they didn't like so much. In my interactions with the organization, my personal attitude would be: a)
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If I do not look out for myself, no one else will, and b) It is better for me to give than to receive, for example." And
"my personal attitude in my interactions with the organization would be: a) If I do not look out for myself, no one
else will,"
3.4 CONSTRUCT VALIDITY:
A questionnaire with 28 questions was used to assess six components. In confirmatory factor analysis, the
unidimensionality of each item to a given concept was assessed using the comparative fit index (CFI). The
convergent validity was examined using factor loadings obtained using standardized regression weights with CFI
14.928. (Table 2). Increasing scores of squared average variance-extracted (AVE) 2 than inter-correlation confirmed
the construct's discriminant validity. Criterion validity was further proven by a substantial negative correlation
between predictor factors and the criterion variable.

In this case, we're looking for a 3.5 model fit.
Major model fit measures were used in SEM to evaluate the research model's latent architecture. There were 1.77
times as many false negatives (c2 df) at 0.05 as there were false positives (c2df). This evaluation of expected
population covariance led to (GFI) quality of fit index 0.902 and (AGFI) adjusted goodness of fit index 0.860. The
normed-fit index (NFI) of the derived model was determined to be 0.852 when compared to the null model's c2. The
proposed model had a better fit than the independence or null theory by 85.2%. The smallest effect of sample size
was found to be accounted for by a CFI of 0.928. Prudence and susceptibility to a large number of circumstances
could be balanced by the root mean square error in approximation (RMSEA). It was determined if the current model
(with indefinite but well-chosen parameter estimates) could fit the population correlation matrix, and the RMSEA
was found to be 0.062, with a 90 percent confidence range of.047 and.076. Table 3 shows the parameters that were
found to be adequate for fitting the data in the research model (Alam, 2022)

4. RESULTS:
On the following page, you can see how much each variable differs from the mean and how they are related to one
another in Table 4. On the vast majority of times, the mean of the independent variables was higher than the mean of
the dependent variables. The ES distribution was biassed in descriptive analysis, as previously stated. The continuity
theory shows that the distribution is normal because its skewness and kurtosis values are within acceptable limits
(1.0) and the sample size is sufficient (N > 30). Table 4 shows that TU and TO exhibited statistically significant
negative correlations with crew production (r 14.630; p 0.01), as did the other variables (r 14.485; p 0.01).

4.1.
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Hypothesis 1: Techno-stress negatively affects crew productivity.
Using Model 1, the relationship between TO, TC, and TU and crew productivity was studied. There was a
significant model that explained 49% of the variation in crew productivity (F3, 199 14 63.819, p.001, R2 14.490),
and there was a large negative correlation between techno-stress and crew productivity (F3, 199 14 63.819, R2
14.490). (Multiple R 14.700, p.001). Table 5 depicts the relative weights given to each predictor in the equation
(model 1). These statistics strongly support Hypothesis 1, and the regression line (y 14 b0b1x1b2x2b3x3 e) of model
1 was crew productivity 14 4.2. The second hypothesis is that role-overload enhances the inverse relationship
between technological stress and crew efficiency.
Model two examined the relationship between RO and technological stress as a predictor of crew output. Addition
of RO to the model resulted in a statistically significant shift from (F4, 198 14 48.313, p.001) to (F4, 198 14 48.313,
p.001) (F5, 197 14 40.106, p.05). By 1.1 percent, the RO reduced the unfavorable correlation between staff
productivity and technological stress (DR2 14.011, b 14.095, t 14.0244, p.05). These findings support the second
hypothesis.
Hypothesis 3: Equity sensitivity enhances the unfavorable link between techno-stress and crew productivity.
In Model 3, the role of ES as a moderator in the relationship between techno-stress and crew productivity was
examined. The ANOVA results in Table 5 show a significant shift from (F4.198 14 58.401, p.001) to (F5.197
1444.722, p.001) when the moderator ES is included in the model (model 3). The ES reduced by 1.7% the inverse
relationship between employee stress and output (DR2 14.017, b 14.0106, t 14.02.725, p.05). These findings back up
Hypothesis 3 to a reasonable degree.
A combination of role-equity and equity-sensitivity considerably enhances the moderating effect of position and
equity-sensitivity.
Model 4 was used to analyses the combined interaction impact of moderators RO and ES. (F5, 197 14 47.625) to
(F5, 197 14 47.625), Table 5 (model 4) revealed that integrating RO and ES in the model properly explained the
interactions and validated a significant change (F7, 195 14 37.949, p.001). Improved by 3.1 percent interaction
effect, the model described 57% of the variation in the productivity of crew members in a significant way (R2
14.577, DR2 14.031, p.05). The evidence presented here strongly suggests that hypothesis number four is correct.
There was enough empirical evidence to conclude that techno-stress was inversely related to crew productivity at
the.05 significance level, and the addition of moderators RO and ES significantly changed the slope of y 14 b0 b1x1
5.636.226 (TO).212 (TC).185 (TU).155 (RO) (ES).118 (Mod.RO).118 (y 14 b1x1 5.636.226 (TO).212 (Mod.ES)
Using the data in Table 5, we can see how the moderator role-equity in Model 4 changed the model. Technonegative stress's influence on crew performance was amplified by a significant interaction effect of 3.1 per cent.
Table4:

16812

ijariie.com

1522

Vol-8 Issue-3 2022

IJARIIE-ISSN(O)-2395-4396

DISCUSSION:
The rising problem in the aviation business is not 'penny pinching,' but rather keeping a positive attitude with better
technology and productivity, which may lead to success. Technology has become a "necessity" in today's world, and
we may claim that it makes work simpler and more comfortable. Its growth in aviation is predicted to increase
income while lowering the number of aircraft accidents. However, technological overload, complexity, and
unpredictability are posing a new obstacle to unrestricted productivity initiatives. This research, like many others
before it, looked at the positive and negative aspects of technology and discovered that techno-stress, or "the other
side of technology," had serious consequences. In recent research, the emphasis on efficiency and maximizing costcutting methods using contemporary technology at airport terminals has been a source of worry. However, the
current findings support Bordel et al. (2014)'s claim that a technical breakthrough is only as beneficial as it may be
regarded appropriate from a user standpoint, regardless of how optimum it is. In the aviation industry, this research,
in line with previous studies, found that increasing personnel productivity is the most effective way to achieve longterm total factor productivity.
TO severely reduces staff output, according to the research (b1 14.311, t 14 4.38, p.001). These findings backed up
prior research and backed up Larson and Kulchitsky's (2007) claim that there is a limit to how much efficiency can
be gained by wise use of contemporary information technology. Beyond that, it overburdens the person, making it
impossible to complete the task. Similarly, data showed that TC had a negative impact on crew productivity (b2
14.348, t 14.451, p.001), confirming previous findings and indicating that the technical sophistication of
contemporary machines has created a tough workplace that might exacerbate significant disadvantage. Similarly, the
negative impact of TU on crew productivity (b3 14.165, t 14 2.50, p.05) supported the view of many previous
studies that, although being a key driver of economic progress, technological change is fraught with uncertainty and
consequences. These effects of techno-stress in the aviation industry were likewise consistent with earlier research.
Crew RO considerably increased the harmful effects of techno-stress (DR2 14.011, b 14.095, t 14 2.044, p.05),
according to the findings. This considerable moderating impact of RO supported earlier study findings, confirming
that the volume of incoming data and procedures soon overburdens aircrews. Similarly,
When faced with unequal coursework, crew become increasingly equity sensitive, according to the findings of
various previous studies (DR2 14.017, b 14.106, t 14.2.725, p.05), which found that ES played a substantial
moderating effect in enhancing the detrimental impact of technostress on crew productivity Crew Recourse
Management (CRM) was created to address equity concerns and increase cockpit crew efficiency as a result, and
airlines are continuing to make prudent efforts to arrange crew duty periods, assignments, deployments and night
duties. CRM is one such effective intervention.
R2 14.578 and DR2 14.031, p.05, showed that role equity significantly reduced the negative impact of techno-stress
on crew production (R2 14.578) and boosted it by 3.1%. Research shows that in the aviation business, role-equity
(analogous to "fulcrum") could be considered as a production enhancer. If you're going to spend all your time
obsessing over technology, you might as well do it in moderation. One of the most challenging occupations in the
world is flying, and it requires one to cope with the opposite side of technology. If the role equity fulcrum is
properly positioned to create a tight balance between the acceptance of technology and the human component,
technology may leverage efficiency and desired results. Result. Instead of making real progress toward increasing
the effectiveness of their intangible resources, many airlines are overly concerned about raising tag prices. Instead of
being hostile, we need to be creative. Engineers and social scientists must work together to ensure that hi-tech
innovations are accepted in the aviation industry. To encourage leniency, management might help instill
interdependence as a corporate values at work. It has the potential to alleviate crew role-equity problems, pressure
human mistakes in the air or on the ground, crew tiredness, and so increase airline safety.

LIMITATIONS AND FUTURE SCOPE:
There are a few limitations to this research that should be mentioned. For starters, the cross-sectional approach was
utilized to gather data. Second, self-reporting surveys may have been biased due to conformity and social
desirability. Finally, the research did not take into account the age, gender, experience, or educational background of
the respondents. Because of their lifetime experience, better-educated and older workers have a more aware
viewpoint. Many people believe that these elements, when combined with other problem of environmental variables,
lead to a distinctive sense of self. As a result, as shown in the current model, they may confuse, modify, and/or
mediate this association, resulting in omitted-variable bias (OVB). This shed light on a potential direction for future
study in this area. As a result, it is suggested that future study take into account crew employment experience,
academic background, and age. Longitudinal data collection strategies should be considered in future research in this

16812

ijariie.com

1523

Vol-8 Issue-3 2022

IJARIIE-ISSN(O)-2395-4396

sector. Given the importance of culture variations in employee perception and technology application, it would be
great to see future aviation research replicate the current findings in other nations.

CONCLUSION:
This research concluded that technological stress and crew productivity are inversely related in the aviation industry
and that this relationship becomes stronger when crew members are overburdened with multiple responsibilities as
well as when they are subjected to discriminatory treatment and turn equity sensitive. When an overworked team is
also equity-conscious, the other link appears to be much more powerful. Crew productivity loss due to role overload
and equity sensitivity is clearly useful in making informed decisions about aviation productivity management. –
underlying usefulness Nonetheless, it helps managers recognize the negative aspects of future technology initiatives.
New techno-stress repositories are necessary since the required productive possibilities are derived from the use of
new technologies in mobility, automation, and decision-making. Although the aeronautical community is working
hard to solve this issue, the efficacy of such treatments will need a systemic shift in the use of current technologies.
If the current situation is deemed unenviable, the repercussions of future aviation breakthroughs become plainly
more important and reasonable for further exploration.
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