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ARTICLE INFO Abstract

Keywords: Recently, sustainability has emerged as a fundamental driving force
Digital for the aviation industry. To maintain the desired trends in sustainable
Transformation, aviation, the fast development of fundamentally new and innovative
Technologies, technology and solutions must be reviewed. This research aims to
Sustainability, investigate digital transformation technologies and their impact on
Egypt Air. Egypt Air's sustainability. To achieve this, the study used a descriptive-
analytical approach, in which a questionnaire was prepared and

distributed to a random sample of 166 aviation industry professionals

and Egypt Air employees, using SPSS 25.0, descriptive statistics,

(JAAUTH) reliability analysis, coefficient analysis, Pearson correlation analysis,
Vol.24, No.1 , and regression analysis. The study presented many findings; the most
(2023), important of these is that there is a significant, moderately positive
pp-44-61. relationship between the contributions of digital transformation

technologies and sustainability efforts at Egypt Air. While regression
analysis findings demonstrate that improving sustainability efforts at
Egypt Air are influenced by the contributions of digital transformation
technologies. The research recommended that Egypt Air should
incentivize digital transformation and technological innovation through
continued international cooperation.

1. Introduction

Sustainability is another key area that is critical not just for airlines and the travel industry
but for the entire world. Airlines are aware of the importance of sustainability and are making
strides on multiple levels, with the majority of work concentrated on improving terminal and
operational efficiency with the ultimate goal of reducing greenhouse gas emissions.
Corporate sustainability performance has been assessed against three main types of
organizational responsibility, namely social, environmental, and economic (Zaid et al., 2020).

Recently, one of the driving reasons behind the future of aviation has been the protection
of the environment and the energy supply chain. The definition of the goal provided by the
Advisory Council for Aeronautics Research in Europe (2011) reads, "In 2050, technologies
and procedures will be available to allow a 75% reduction in CO2 emissions per passenger
kilometer to support the Air Transport Action Group (ATAG, 2020) target and a 90%
reduction in NOX emissions". The perceived noise output of flying aircraft has been reduced
by 65%. These are compared to the capabilities of a typical new aircraft in 2000. Since then,
a new area in aviation has also been opened up by the development of game-changing electric
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and hybrid-electric aircraft. Finally, the phrase "sustainability” has replaced the terms
"greening” and "reducing energy consumption™ as the most crucial one for evaluating future
development (Karakoc et al., 2022: p2).

Digital technology now provides new avenues for addressing environmental challenges
(Lock and Seele, 2017; Busch, 2011). Digital transformation technologies are crucial in
launching and managing environmental sustainability initiatives. On the one hand, cloud
computing and the Internet of Things have offered organizations unprecedented opportunities
to engage in environmentally sustainable projects that are inexpensive, simple to use, simple
to understand, and simple to implement (El-Kassar and Singh, 2019; Sedera and Lokuge,
2017).

Research Problem

There is still little empirical research connecting factors of digital transformation technology
with the sustainability of Egypt Air. The knowledge gap between the two concepts still needs a
lot of work. This research seeks to close this gap by conducting an empirical analysis of how the
digital transformation affects sustainable development.

Research Aim

The main aim of the research is to investigate digital transformation technologies and their
impact on Egypt Air's sustainability. Some objectives were set in order to fulfill the research's
main aim:

1. Identifying sustainability efforts in Egypt Air.

2. Exploring the factors positively impacting Egypt Air's pursuit of sustainability through
digital transformation technologies.

3. Assessing the effects of digital transformation technologies on Egypt Air's
sustainability.

4. Analyzing the contributions of digital transformation technologies to Egypt Air's
sustainability

5. Examining the possibility of Egypt Air enhancing its corporate sustainability activities
through digital transformation technology using empirical data.

Research questions

RQ1: "What factors influence the relationship between Egypt Air's sustainability and
digital transformation technologies?"

RQ2: "What are the positive and negative effects of digital transformation technologies on
Egypt Air's sustainability?"

RQ3: “How can Egypt Air's sustainability improve through digital transformation
technologies?”

Research Importance

This research presents a small-scale review of the literature on various methodologies and
techniques used for the contributions of digital transformation technologies to improve Egypt
Air's sustainability, including environmental sustainability components. In addition, many
models and approaches to environmental impact assessment for sustainable flight operations
are discussed. The approach of this study helps guide strategic and tactical decisions in the
aviation industry, support sustainable operations, and mitigate current challenges.
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2. Literature Review

The review of literature focuses on the main study question: "Can Egypt Air achieve
sustainability during digital transformation technologies?" To answer this question, the research
explains sustainability in the aviation industry, digital transformation, and the relationship
between aviation sustainability and digital transformation technologies.

2.1. Digitalization and digital transformation definitions

According to Hess et al. (2016) and Li et al. (2018), the term "digital transformation™ refers to
the transformation brought about by the presence of digital technologies. These fundamental
changes have been made to business operations, processes, operational routines, companies'
capabilities, and strategies. As a result of the vast number of changes in people, technology, and
processes in the digital era, the way organizations manage performance has altered (Kohtamaki et
al., 2020; Li et al., 2018; Tekic and Koroteev, 2019). Digitalization is the application of digital
technology to modify and enhance an organization. This improvement may be seen as more
effective and less expensive than earlier or conventional methods (Denicolai et al., 2021).
Because digital technologies enable increased network connectedness, they have an impact on
many facets of society and the economy. According to Schallmo and Williams (2018), the
definition of digitalization is the use of digital technologies and data to increase revenue
transform business models and create a digital information environment for digital enterprises.

Wessel et al. (2020) define digital transformation as a process that tries to enhance an entity
by making major changes to its features using a mix of information, computation,
communications, and networking technologies. By combining operations and business
activities, structures, and processes in digital form, digital transformation swiftly makes firms
powerful and efficient (Park and Mithas, 2020). Digital transformation is a new way of doing
business that makes use of digital technologies such as cloud computing and the massive data
and analytics that come with them.

2.2 Digital transformation technologies

Innovative technology integration can reduce negative environmental effects and support the
green aviation industry’s long-term growth. Digital transformation technologies and sustainability
are connected through several fields (Hilty and Aebischer, 2015). The research focused on the
contributions of digital transformation technologies to Egypt Air's sustainability by using several
technologies such as big data and analytics, the Internet of Things, artificial intelligence, cloud
computing, block chain, augmented reality, virtual reality, D printers, robotics, smart materials,
and electric and hybrid aircraft.

2.3 Sustainability in the aviation industry

According to the World Commission on Environment and Development (1987), the
concept of sustainable development was first introduced. One definition of sustainable
development is a form of development that meets the needs of the present without
compromising the needs of future generations. According to Bertoni et al. (2015), the
aviation sector may enhance its sustainability by using a variety of viable replacement
technologies with a reduced environmental impact.

Sustainable aviation necessitates the creation of climate-neutral aircraft that emit less noise
and consume less energy in flight. Less energy per flight may be obtained by lowering drag,
which can be accomplished by improving aerodynamics and decreasing aircraft weight. This
study covers the fundamental aircraft technology developments that enable sustainable
aviation. Technologies addressing the long-term viability of aircraft operations, manufacture,
and disposal will be explored. Because they necessitate substantial modifications to all
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systems and subsystems, these technologies are crucial to the research agenda. The
sustainability potential varies by aircraft type, and the advantages of different technology
areas are interdependent. Expected benefits are shown for the most appropriate aircraft
classifications. The most promising technological advances to make aircraft greener are (Yin
et al., 2020):

1. Electrified propulsion and propulsion systems.
2. Hydrogen-powered airplanes.
3. State-of-the-art fuel-efficient aircraft systems.
2.4 The relationship between aviation sustainability and digital transformation
technologies

The convergence of sustainability and digitalization is a relatively recent phenomenon, yet
it plays a significant role in supporting global business efforts to achieve the Sustainable
Development Goals. Whereas digitalization has often been employed to increase productivity
and profit margins, it also presents prospects for resource efficiency improvements and
significant emissions reductions (Antikainen et al., 2018). The potential of particular types of
digitalization to advance sustainability has been widely acknowledged in the literature (Di
Vaio et al., 2020; Gebler et al., 2014; Rai et al., 2006; Saberi et al., 2019). Information and
communication technologies (ICT) and the Internet of Things (IOT) play fundamental roles
in advancing sustainability, improving transparency, or enhancing assessment capabilities, for
example, as a result of the contribution of big data analysis and management (Del Ro Castro
et al., 2021; Paiola et al., 2021). Furthermore, innovation as a whole is acknowledged as a
means of achieving sustainability (Smith et al., 2010), for example, due to the shared value
produced through knowledge management systems, accessibility, and organizational design
(Chaurasia et al., 2020). However, it should be noted that there is a positive connection
between the two components of sustainability and digitization, as the definition of "digital
sustainability” (Smith et al., 2010) suggests or implies. Digital transformation through the use
of digital technologies can be a powerful tool to promote sustainable development (Seele,
2016; Maffei et al., 2019), and support the Sustainable Development Goals (Sachs et al.,
2019).As shown in figure 1.

Digitalization

Sustainability Sustainability
Efforts Goals

o ol

Fig 1: Digital Transformation Towards Sustainable Goals
Source: Christian & Marechal (2022)
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2.5 Egypt Air's Sustainability

Egypt Air is determined to provide its services more efficiently and meet the United
Nations Sustainable Development Goals. For this reason, the company established its own
sustainability committee in 2019 to ensure that environmental goals are at the heart of its
services. Egypt Air set the record for the longest flight using sustainable aviation fuel (SAF).
Egypt Air launches several awareness-raising activities for its sustainability initiatives. Egypt
Air is committed to the sustainability of the industry in conducting its business, the upgrading
of Egypt Air's fleet helped cut CO2 emissions overall and fuel consumption by 20%. The
holding group's stakeholders have worked together on collaborative projects to advance
sustainable supply chain practices. Egypt Air is making rapid strides in new practices and
investing in technology and innovative solutions to improve environmental performance
(Egypt Air, 2023).

3. Research Methodology

The research intends to investigate digital transformation technologies and their influence on
Egypt Air's sustainability. The researchers used the descriptive analytical method in an effort to
present their results. The ideal method for explaining the phenomenon in issue is to describe it,
compare, analyze, and explain the data, and then evaluate it in the hopes of drawing significant
conclusions that will advance and enlarge our understanding of it.

3.1 Data Collection

This research relied on a field study through an online survey distributed to a random
sample of 166 aviation professionals working in the industry and Egypt Air staff of diverse
ages, educational levels, years of experience, and employment positions. The survey was
designed with an approach that is relevant to the study problem to reduce invalid replies with
obligatory or required questions for form completion. The survey was distributed from
January to April 2023.

3.2 Measures

The purpose of this study is to examine how digital transformation technologies are
affecting Egypt Air's sustainability. To achieve that, this research used a questionnaire
instrument with three sections and a descriptive-analytical technique. The first part contains a
socio-demographic profile of aviation professionals working in the industry and the Egypt
Air staff (gender, age, educational level, years of experience, and classification of
participants). The second part contained 39 variables representing the contributions of digital
transformation technologies to Egypt Air's sustainability. The third part contained 12
variables representing sustainability efforts at Egypt Air. The survey questions were anchored
using a three-point Likert scale: "1 = disagree (D),", "2 = neutral (N),", and "3 = agree (A) ".

3.3. Data Validity and Reliability
3.3.1. Data Validity

The researchers distributed the questionnaire to aviation experts operating in the field as well
as Egypt Air employees. To verify the data collection instrument utilized in this study in terms
of readability, structure, and capability to assess the study's components. After receiving
comments and recommendations from the subject matter experts, the questionnaire instrument
was revised and improved. Additionally, the questionnaire instrument's validity was boosted by
the experts' interest in it and their interaction with the researchers.
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3.3.2 Data Reliability

The instrument's dependability is determined by its level of precision and consistency with
whatever it is calculating. Prior to a more in-depth analysis, reliability tests were performed to
ensure consistent measurement between the different elements of the questionnaire (Ary et al.,
2002). The dependability of the measurement shows the instrument's stability and consistency.
Thus, the reliability of the research tool is determined by assessing its internal consistency, i.e.,
the questions (items) of the questionnaire that are regularly offered. According to Dockel (2003),
Cronbach's alpha, which assesses this effect, ranges from 0 (no internal consistency) to 1
(maximum internal consistency). A confidence level of 0.7 or more is considered "acceptable” in
most social science research settings (Nunnally, 1978). Cronbach's alpha reliability was
determined for two portions, as shown in Table 1. The reliability values for all parts were 0.946,
and the accuracy coefficients were 0.973, suggesting that the instrument is useful.

Table (1) Cronbach’s Alpha Value

Section Variables No. of | Cronbach’s | Validity
items Alpha Coefficient*
Artificial intelligence 5 0.947 0.973
Internet of Things (I0OT) 4 0.926 0.962
Big Data and Analytics 3 0.909 0.953
Block chain 5 0.886 0.941
o Electric and Hybrid Aircraft 4 0.807 0.898
Contributions  ™5,srainable Aviation Fuels 4 0.825 0.908
of fd'g'ta'_ Robotics 3 0.712 0.844
fgiﬂz;ggf‘;otg Cloud Computing 2 0.896 0.947
Egypt Air Augmented a}nd Virtual 3 0.954 0.977
sustainability Reality
Machine learning 2 0.793 0.891
RFID Reduces Inefficient 2 0.825 0.908
Transportation
Advanced Materials and 2 0.946 0.973
Manufacturing Techniques
sustainability sustainability efforts in 12 0.866 0.931
efforts Egypt Air
Total 51 0.946 0.973

* Validity coefficient =~/ Reliability coefficient

Cronbach's alpha (1) was used to assess internal consistency and dependability. The scales'
reliability was assessed, and the Cronbach's alpha varied from 0.712 to 0.954 for all scales in
Table 1, and it was 0.946 for all questionnaire questions. When the Cronbach's alpha value is
greater than 0.7, this indicates an appropriate Cronbach's alpha value for each field. It can also
be noted that the validity coefficient is 97.30%, suggesting that the tested sample is reliable and
valid.

3.4. Data Analysis

The descriptive analytic approach was employed by the researchers to reach the aim of this
study. To handle data statistically, the researchers use the Statistical Package for Social
Sciences (SPSS). The treatment comprised a number of statistical methodologies, such as
frequencies, percentages, means, and standard deviation (SD). In addition, Pearson correlation
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analysis, regression analysis, and the Cronbach's alpha test were used in the study to evaluate
the questionnaire's stability coefficients and the coefficient of stability for each study axis.

4. Results and Discussion
4.1 Descriptive Analysis of Research Variables
First Section: Respondent Demographic Characteristics

Fig. 2 explained that the majority of the respondents were males (92.20%), rather than
females (7.80%) in this sample.

H Male

B Female

H 92.20%

Figure 2: Gender distribution in the sample (%0).

Figure 3 displays the respondents' demographic characteristics. Most of the sample (50%)
was aged from 41 to 50 years, whereas 20.50% of them were aged from 51 to 60 years.

From51to60 From41to50 From31to40 From 21to30
Years Years Years Years

Figure 3: Age distribution of the sample (%)

As shown in Figure 4, the most representative degree was postgraduate (Master's or Ph.D.)
with 69.90% of the respondents, followed by higher education with 30.10% of the
respondents.

High Higher Education
School 30.10%
or less

0%

Postgraduate
(Master/PhD)
69.90%

Figure 4: Sample distribution by education level (%0)

According to Fig. 5 the majority of respondents in the years of experience groups (80.10%)
have more than 10 years of experience, while 10.20% have 7 to 10 years of experience.
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From 3 to 6 Years
9.60%

Less than 3 Years
0%

From 7 to 10 Years
10.20%
More than 10
Years
80.10%

Figure 5: Sample distribution by the Years of experience (%0)

The majority of participants were classified as airlines (22.30%), engineers (21.10%), airport
services (18.70%), airport planning (13.30%), airport operators (10.20%), handling agents
(8.40%), and aircraft designers and manufacturers (6%). In addition, the questionnaire
captured the views of other aviation professionals. The full breakdown is shown in Figure 6.

Handling Agent
Engineering
Airport Services
Airport Planning
Airport Operator

Airline

Aircraft Design and Manufacturing

100% 80% 60% 40% 20% 0%

Figure 6: Sample distribution by the classification of participants (%)

Section 2: Contributions of digital transformation technologies to Egypt Air
sustainability

Table 2: Descriptive Analysis of Artificial intelligence (Al)

Variables D N A

ueap
as
yuey
spmmy

Al is used to apply powerful predictive abilities | 11.4 | 18.7 | 69.9 | 2.60 | .659
and intelligent grid systems to control the supply
and demand of renewable energy.

w

Agree

Al improves efficiency, reduces costs, and reduces | 12.6 | 16.9 | 70.5 | 2.61 | .659 | 2 | Agree
unnecessary carbon emissions.

Al is used to help decrease emissions through the | 9.6 | 10.3 [ 80.1 | 2.70 | .635 | 1 | Agree
development of low-carbon technologies, limiting
system waste, and enhancing energy efficiency.

Al is incorporated into the aviation business, and it | 9.6 | 30.1 | 60.3 | 251 | .667 | 4 | Agree
has a favorable relationship with environmental
concerns.

Airlines utilize Al and machine learning to estimate | 19.9 | 10.2 | 69.9 | 250 | .807 | 5 | Agree
the optimal amount of fuel needed for a flight.

Total Mean=2.58 Agree
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Table 2 shows the means and Std Deviation for artificial intelligence, which varied from
2.70 to 2.50. In comparison to the overall instrument mean (2.58); the statement "Al is used
to help decrease emissions through the development of low-carbon technologies, limiting
system waste, and enhancing energy efficiency” achieved the highest ranking (mean = 2.70,
SD =0.635). The item "Airlines utilize Al and machine learning to estimate the optimal
amount of fuel needed for a flight" came out on the last rank (mean = 2.50, SD =0.807).

Table 3: Descriptive Analysis of Internet of Things (10T)

Variables D | N | A [Mean| §

uey
opNUNY

o

IOT helps aircraft choose the fastestand | 15.6 | 44.6 | 39.8 | 2.30 | .637 Neutral

most fuel-efficient route.

IOT provides aircraft designers and 96 | 205|699 | 260 [.659( 1 | Agree
manufacturers with data to improve
aerodynamic performance, reducing fuel
consumption to fly.

IOT reduces aircraft weight and carbon 199 | 205 | 59.6 | 2.40 |.801| 3 | Agree
footprint.

IOT uses sensors to collect and store data, | 12.7 | 27.1 | 60.2 | 251 |.667| 2 | Agree
benefiting the environment.

Total Mean=2.45 Agree

Table 3 provided an overview of the attitudes, means, and Std Deviation in relation to the
descriptive analysis of the internet of things. The overall mean score (2.45) indicated almost
positive attitudes about the contributions of the Internet of Things to Egypt Air's
sustainability. Furthermore, the highest mean was for "IOT provides aircraft designers and
manufacturers with data to improve aerodynamic performance, reducing fuel consumption to
fly" with a value of 2.60 and Std Deviation of 0.659. Whereas, the lowest mean value was for
"IOT helps aircraft choose the fastest and most fuel-efficient route” with a low mean value of
2.30 and Std Deviation of 0.637.

Table 4: Descriptive Analysis of Big Data and Analytics

Variables D N A

uesn
as
uey
spmmy

w

Big data and analytics provide real-time decision- | 12.7 | 17.4 | 69.9 2.60 .659
making, predictive insights, and beneficial
environmental effects.

Agree

Big data and analytics are used to correctly predict | 9.6 | 19.9 | 705 | 2.61 659 | 2 | Agree
the amount of fuel required for every scheduled
flight and improve flight routes to enhance energy
efficiency.

Big data and analytics are used to help airlines | 145 | 10.2 | 75.3 2.70 635 | 1 | Agree
monitor their aircraft in real-time and spot chances
for fuel savings in order to increase energy
efficiency, lower fuel usage, and therefore lower
carbon emissions.

Total Mean=2.64 Agree
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The big data and analytics contributions to Egypt Air's sustainability are shown in Table
(4), together with their means and standard deviations. The means varied from 2.70 to 2.60 in
comparison to the domain's overall instrument mean (2.64). The item "Big data and analytics
are used to help airlines monitor their aircraft in real-time and spot chances for fuel savings in
order to increase energy efficiency, lower fuel usage, and therefore lower carbon emissions™
ranked first (mean = 2.70, SD = 0.635). The item "Big data and analytics provide predictive
insights, real-time decisions, and positive environmental impacts" ranked last (mean = 2.60,
SD =0.659).

Table 5: Descriptive Analysis of Block chain

Variables D N A

uesn
as
uey
spMmmy

w

Block chain is used to track airplane lifespans, | 9.6 | 60.9 | 29.5 [ 2.20 595 Neutral

supply chains, and passenger data.

Block chain can help airlines reduce costs and 0 205 | 795 [ 2.80 405 | 1 Agree
improve efficiency.

Block chain can track carbon footprints, 22.3 | 482 | 295 | 2.10 698 | 5 Neutral
greenhouse gas emissions from aircraft, and
an airline's overall environmental compliance
record.

Block chain is used to increase renewable 151 | 253 | 596 | 250 | .667 | 2 Agree
energy deployment.

Block chain technology is used for 19.9 | 409 | 39.2 2.19 746 | 4 Neutral
environmentally friendly and sustainable
supply chain practices.

Total Mean=2.36 Agree

Table (5) displays the block chain means and standard deviations, which varied between 2.80 and
2.10 when compared to the total mean instrument (2.36). The statement "Block chain can help
airlines reduce costs and improve efficiency” reached the first rank (mean = 2.80, SD = 0.405).
The item "Block chain can track carbon footprints, greenhouse gas emissions from aircraft, and
an airline's overall environmental compliance record" reached the last rank (mean = 2.10, SD =
0.698).

Table 6: Descriptive Analysis of Electric and Hybrid Aircraft

Variables D N A Mean | SD | Rank | Attitude

Electric and hybrid aircraft contribute to the | 9.6 41 | 494 | 240 [ .659 | 3 Agree
sustainability of aviation by reducing carbon
emissions, improving fuel efficiency, and
lowering operating costs.

The industry's carbon impact is decreased by | 0 30.1 | 69.9 | 270 | 460 1 Agree
using electric and hybrid propulsion systems,
which eliminate the need for fossil fuels.
All-electric aircraft can reduce CO2 and other | 19.9 | 30.1 50 230 [.782| 4 Neutra
air pollutants. I
All-electric aircraft have the potential to reduce | 0 41 59 259 [.493| 2 Agree
noise, In particular during takeoff

Total Mean=2.50 Agree
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Table 6 provided a concise summary of the attitudes, means, and standard deviation in
relation to the descriptive study of the electric and hybrid aircraft. The overall mean value of
2.50 showed nearly positive attitudes about the sustainable contributions of electric and
hybrid aircraft to Egypt Air. With a mean of 2.70 and Std Deviation of 0.460, the statement
"The industry's carbon impact is decreased by using electric and hybrid propulsion systems,
which eliminate the need for fossil fuels” received the highest mean. The statement "All-
electric aircraft can reduce CO2 and other air pollutants” had the lowest mean value, with a
low mean value of 2.30 and Std Deviation of 0.782.

Table 7: Descriptive Analysis of Sustainable Aviation Fuels (SAF)

Variables D N A | Mean | SD | Rank | Attitude
Sustainable aviation fuels have the | 0 41 59 2.59 | .493 2 Agree
potential to cut greenhouse gas
emissions.

Sustainable aviation fuels are| O | 30.7 | 69.3 | 2.69 | .463 1 Agree
essential for the future of aviation.

Sustainable aviation fuels are made | 0 50 50 2.50 | .502 3 Agree
from renewable resources.
Sustainable aviation fuels can| 10.3 | 30.7 | 59 2.49 | .676 4 Agree
reduce carbon footprints and
promote sustainability.

Total Mean=2.57 Agree

The means and standard deviations for sustainable aviation fuels are shown in Table (7), with the
means falling between 2.69 and 2.49 in comparison to the domain's overall instrument mean (2.57).
When compared to the mean and Std Deviation of all the instruments, the item "Sustainable
aviation fuels are essential for the future of aviation™ ranked first with a mean and Std Deviation
(mean = 2.69, SD = 0.463). The item "Sustainable aviation fuels can reduce carbon footprints and
promote sustainability” ranked last reached (mean = 2.49, SD = 0.676).

Table 8: Descriptive Analysis of Robotics

Variables D N A Mean | SD | Rank | Attitude

Robotics can promote sustainability by | 10.3 | 60.2 | 29.5 | 2.19 | .602 3 Neutral
combating climate change, recycling,
and reducing waste.

Robots can reduce emissions by using | 0 60.2 | 39.8 | 2.40 | .491 1 Agree
renewable energy sources.

Robotics is used to achieve | 10.2 | 39.8 | 50 2.40 | .669 2 Agree
Sustainable Development Goals by
replacing human operations.

Total Mean=2.33 Neutral

Table (8) presents the means and standard deviations of robotics which ranged between (2.40 —
2.19) compared to the mean of all the instruments (2.33). The statement “"Robots can reduce
emissions by using renewable energy sources" reached the first rank (mean =2.40, SD = 0.491).
The item "Robotics can promote sustainability by combating climate change, recycling, and
reducing waste." reached the last rank (mean =2.19, SD = 0.602).
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Table 9: Descriptive Analysis of Cloud Computing

Variables D N A Mean | SD | Rank | Attitude

Cloud computing is beneficial for| 9.6 | 19.9 | 705 2.61 |.659 1 Agree
both core and peripheral activities.

The use of cloud computing for | 13.9 | 36.1 50 2.40 | .660 2 Agree
sustainability is  straightforward
through lowering airlines’ carbon
footprints

Total Mean=2.51 Agree

The previous table displays the contributions of cloud computing to Egypt Air sustainability items:
" Cloud computing is beneficial for both core and peripheral activities.”", and "The use of cloud
computing for sustainability is straightforward through lowering airlines' carbon footprints™ with
means of 2.61 and 2.40, respectively, of the respondents.

Table 10: Descriptive Analysis of Augmented and Virtual Reality

Variables D N A Mean | SD | Rank | Attitude

Technicians use augmented and virtual | 9.6 | 10.3 | 80.1 | 2.70 | .635 1 Agree
reality to access aviation components.

Augmented reality helps pilots gain | 13.3 | 27.1 | 59.6 | 2.50 | .667 2 Agree
situational awareness by overlaying real-
time data.

Augmented and virtual reality help | 12.7 | 30.7 | 56.6 | 2.48 | .687 3 Agree
reduce environmental damage by
lowering greenhouse gas emissions.

Total Mean= 2.56 Agree

Related to the descriptive analysis of augmented and virtual reality, Table No. 10 summarizes the
attitudes, means, and standard deviation. The total mean value (2.56) indicated almost positive
attitudes about the contributions of augmented and virtual reality to Egypt Air's sustainability.
Furthermore, the highest mean was for "Technicians use augmented and virtual reality to access
aviation components” with a value of 2.70 and Std Deviation of 0.635. Whereas, the lowest mean
value was for "Augmented and virtual reality help reduce environmental damage by lowering
greenhouse gas emissions,” with a low mean value of 2.48 and Std Deviation of 0.687.

Table 11: Descriptive Analysis of Machine learning

Variables D N A | Mean | SD | Rank | Attitude
Machine learning can improve energy | 0 | 30.7 | 69.3 [ 2.69 | .463 2 Agree
storage, efficiency, load management,
and the reliability of renewables.
Machine learning can monitor an| 0 | 30.1 | 69.9 | 2.70 | .460 1 Agree
aircraft's technical status and perform
maintenance tasks.

Total Mean= 2.695 Agree

The table shows the contributions of machine learning to Egypt Air sustainability items: "Machine
learning can monitor an aircraft's technical status and perform maintenance tasks", and "Machine
learning can improve energy storage, efficiency, load management, and the reliability of
renewables" with means of 2.70 and 2.69, respectively, of the respondents.
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Table 12: Descriptive Analysis of Radio-frequency identification (RFID)

Variables D N A | Mean | SD | Rank | Attitude
RFID can reduce CO2 emissions by | 0 40.4 | 59.6 | 2.61 | .492 1 Agree
eliminating unnecessary  truck
deliveries.
ECO RFID tags reduce carbon| 10.2 | 199 | 69.9 | 2.60 | .669 2 Agree
emissions and are cost-effective.
Total Mean=2.605 Agree

According to this table, radio-frequency identification (RFID) contributes to Egypt Air's
sustainability initiatives in the following ways: "RFID can reduce CO2 emissions by eliminating
unnecessary truck deliveries” and "ECO RFID tags reduce carbon emissions and are cost-
effective,” with means of 2.61 and 2.60, respectively, of the respondents.

Table 13: Descriptive Analysis of Advanced Materials and Manufacturing Techniques

Variables

D

N

A

Mean

SD

Rank

Attitude

Advanced materials and
manufacturing techniques are
used for reducing the weight of
airplanes, leading to enhanced
fuel efficiency and decreased
emissions

10.3

30.1

59.6

2.49

676

2

Agree

Advanced manufacturing
techniques, for example, 3D
printing, also provide significant
advantages in terms of cost,
speed, and flexibility

10.2

19.9

69.9

2.60

.669

Agree

Total Mean=2.55

Agree

It’s indicated in this table that the contribution of advanced materials and manufacturing
techniques to Egypt Air sustainability items is: "Advanced manufacturing techniques, for
example, 3D printing, also provide significant advantages in terms of cost, speed, and
flexibility" and "Advanced materials and manufacturing techniques are used for reducing the
weight of airplanes, leading to enhanced fuel efficiency and decreased emissions" with means
of 2.60 and 2.49, respectively, of the respondents.
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Section 3: sustainability efforts in Egypt Air
Table 14: Descriptive Analysis of sustainability efforts in Egypt Air

Statement D N A | Mean | SD | Rank | Attitude
Egypt Air is better able to a balance between the three dimensions of sustainability | 9.6 | 19.9 | 70.5 | 2.61 |.659 4 Agree
thanks to digital transformation
Egypt Air is improving fuel efficiency, cutting greenhouse emissions, and using | 0 205 | 795 | 2.80 | .405 1 Agree
more environmentally friendly materials both in the air and on the ground.
Egypt Air is focusing their efforts on improving energy usage while optimizing | 0 30.1 | 69.9 [ 2.70 | .460 2 Agree
their greenhouse emissions and noise levels.
Egypt Air makes a lot of effort to incorporate ecologically friendly and renewable | 13.9 | 26.5 | 59.6 | 2.50 | .667 6 Agree
resources in its operations and products.
Egypt Air goes well beyond the minimum needed by legal authorities to minimize | 15.7 | 34.3 | 50 2.40 | .663 9 Agree
any negative effect of airlines on the environment.
Egypt Air recycle all waste 193 1 60.8 | 199 | 2.01 | .628 12 Neutral
Egypt Air has applied for or been awarded a green certification 0 30.7 | 69.3 [ 2.69 | .463 3 Agree
Egypt Air keeps a tight eye on its suppliers to make sure they are environmentally | 19.9 | 50.6 | 29.5 | 2.10 | .698 11 Neutral
sustainable.
Egypt Air's objective to protect the globe and the environment is well-defined. 96 | 39.8 |50.6 | 241 | .661 7 Agree
Egypt Air are widely recognized as an environmentally friendly airline 16.9 | 33.1 | 50 2.40 | .660 8 Agree
Egypt Air has a mechanism in place to guarantee that remain focused on | 15.1 | 45.1 | 39.8 | 2.30 | .637 10 Neutral
environmental protection
Egypt air is focusing on initiatives to optimize their operations to decrease weight | 0 | 40.4 | 59.6 | 2.60 | .492 5 Agree
on-board.

Total Mean=2.46 Agree

Related to the descriptive analysis of sustainability efforts in Egypt Air, Table No. 14 summarizes the attitudes, means, and standard deviation. The
total mean value (2.46) indicated almost positive attitudes about sustainability efforts in Egypt Air. Furthermore, the highest mean was for "Egypt Air
is improving fuel efficiency, cutting greenhouse emissions, and using more environmentally friendly materials both in the air and on the ground” with a
value of 2.80 and Std Deviation of 0.405. Whereas, the lowest mean value was for "Egypt Air recycle all waste” with a low mean value of 2.01 and Std
Deviation of 0.628.
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4.3. Pearson Correlation analysis

Table (15) Correlation between contributions of digital transformation technologies to Egypt Air
sustainability and sustainability efforts in Egypt Air

Sustainability efforts in Egypt
Air
Contributions  of digital Pearson Correlation 566
transformation technologies
to Egypt Air sustainability Sig. (2-tailed).
.000

According to table (15), there is a significant relationship between contributions of digital
transformation technologies and sustainability efforts in Egypt Air (R=.566, p < .01), which
indicates that as contributions of digital transformation technologies increase, sustainability efforts
in Egypt Air also increase.

4.4. Regression analysis
Table (16) Simple Linear Regression analysis

R R Beta F Sig. Results
Square

Impact Contributions of digital | .566° 321 0.566 | 77.407 | 0.000° | Accepted
transformation technologies on
sustainability efforts in Egypt
Air

From the results in table (16), contributions of digital transformation technologies affect increasing
sustainability efforts in Egypt Air by 32.1%.

5. Summary and Conclusion

This research emphasizes the importance of technological and solution advances in ensuring
the future of aviation. It presents a framework for analyzing the overall sustainability of the
air transportation system as a whole, recognizing, evaluating, and choosing the emerging
technologies and solutions that will shape the future, and detecting major patterns in such
developments.

The main aim of this research is to explore digital transformation technologies and their
influence on Egypt Air's sustainability. The descriptive-analytical approach was used in the
research, and the questionnaire instrument was modified to answer research questions. In this
regard, different tests were applied, including the reliability test, the correlation test, and the
regression test. Hence, the research produced the following findings: The research sample
emphasized the contribution of digital transformation technologies such as artificial
intelligence, the Internet of Things, big data and analytics, block chain, robotics, cloud
computing, augmented and virtual reality, machine learning, RFID, electric and hybrid
aircraft, sustainable aviation fuels, and advanced materials and manufacturing techniques to
improve sustainability efforts at Egypt Air.

Furthermore, Pearson correlation analysis revealed a significant, moderately positive
relationship between the contributions of digital transformation technologies and
sustainability efforts at Egypt Air; whereas the results of regression analysis show that
improving sustainability efforts at Egypt Air are influenced by the contributions of digital
transformation technologies.
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6. Research Recommendations

o Egypt Air should integrate effective environmental measures into its air traffic
management system.

o Egypt Air should scale up the supply and use of sustainable aviation fuels (SAF).

o Egypt Air should promote research and identify solutions to address environmental
and climate impacts as well as build climate change resilience.

« Egypt Air should incentivize technological innovation through continued international
cooperation.

o Egypt Air should foster green airport operations and infrastructure.

e Egypt Air should provide appropriate infrastructure for digital transformation
applications that contribute to Egypt Air's sustainability.

References

Advisory Council for Aeronautics Research in Europe, (2011). "Europe’s Vision for
Aviation, European Commission”, Available at: https://www.acaredeurope. Org/,
(accessed 10 April 2023).

Air Transport Action Group, (2020). "Balancing Growth in Connectivity with a
Comprehensive Global Air Transport Response to the Climate Emergency"”, 1st ed.,
Geneva, available at: https:// aviationbenefits.org, (accessed 10 April 2023).

Antikainen, M., Uusitalo, T., & Kivikytd-Reponen, P. (2018). "Digitalization as an
Enabler of Circular Economy”, Procedia CIRP, 73, 45-49.

Ary, D., Jacobs, L., & Razavieh, A. (2002). “Introduction to Research in Education”,
Belmont, CA: Wadsworth/Thomson.

Bertoni, M., Hallstedt, S., & Isaksson, O. (2015). "A model-based approach for
sustainability and value assessment in the aerospace value chain”. Advances in
Mechanical Engineering, Vol. 7, no. 6.

Busch, T. (2011). "Capabilities in, capabilities out: overcoming digital divides by
promoting corporate citizenship and fair ICT". Ethics and Information Technology;
13:339-53.

Chaurasia, S., Kaul, N., Yadav, B., & Shukla, D. (2020). "Open innovation for
sustainability through creating shared value-role of knowledge management system,
openness and organizational structure”. Journal of Knowledge Management, 24(10),
2491-2511.

Christian, T., & Marechal, D. (2022). "Accelerating sustainability goals through
digitalization". School of Business, Society and Engineering, Malardalen University.

Del Rio Castro, G., Gonz'alez Fern‘andez, M. C., & Uruburu Colsa, A. (2021).
"Unleashing the convergence amid digitalization and sustainability towards pursuing the
Sustainable Development Goals (SDGs)": A holistic review. Journal of Cleaner
Production, 280.

Denicolai, S., Zucchella, A., & Magnani, G. (2021). "Internationalization, digitalization,
and sustainability: Are SMEs ready? A survey on synergies and substituting effects among
growth paths". Technological Forecasting & Social Change, 166.

Di Vaio, A., Palladino, R., Hassan, R., & Escobar, O. (2020). "Artificial intelligence and
business models in the sustainable development goals perspective: A systematic literature
review". Journal of Business Research, 121, 283-314.

Dockel, A. (2003). “The Effect of Retention Factors on Organizational Commitment: An
Investigation of High Technology Employees”, Master Thesis, Faculty of Economics and
Management Sciences, University of Pretoria.

59|Page
/https://jaauth.journals.ekb.eqg



https://www.acare4europe/

Hussein Abdel Wahab and Asmaa Abdul Rauf (JAAUTH), Vol.24 No. 1, 2023, pp. 44- 61

El-Kassar, N., and Singh, S.K. (2019). "Green Innovation and Organizational
Performance: The Influence of Big Data and the Moderating Role of Management
Commitment and Hr Practices” .Technological Forecasting and Social Change (144),
483-498.

EgyptAir, (2023). "EgyptAir: Sustainability Is An Integral Part Of Our Mission", available
online at https://simpleflying.com/egyptair-sustainability-interview/ (accessed 15 April
2023).

Gebler, M., Schoot Uiterkamp, M., & Visser, C. (2014). "A global sustainability
perspective on 3D printing technologies”. Energy Policy, 74, 158-167.

Hess, T., Matt, C., Benlian, A., & Wiesbock, F. (2016). "Options for formulating a digital
transformation strategy”. MIS Quarterly Executive, 15(2), 103-1109.

Hilty, L., Aebischer, B. (2015), “ICT for sustainability: An emerging research field”. In
Hilty, M.L., Aebischer, B (Eds.), “ICT innovations for sustainability”, Springer, Cham,
pp. 3-36.

Karakoc, H., Colpan, O., Ekici, S. and Yetik, O. (2022), “Promising fuels and green
energy technologies for aviation”. International Journal of Green Energy.

Kohtaméki, M., Parida, V., Patel, C., & Gebauer, H. (2020). "The relationship
betweendigitalization and servitization: The role of servitization in capturing the
financialpotential of digitalization". Technological Forecasting and Social Change, 151.
Li, L., Su, F., Zhang, W., & Mao, Y. (2018). "Digital transformation by SME
entrepreneurs: A capability perspective”. Information Systems Journal, 28(6), 1129-1157.
Lock, 1., & Seele, P. (2017) "Theorizing stakeholders of sustainability in the digital age".
Sustainability Science; 12:235-45.

Maffei, A., Grahn, S. and Nuur, C. (2019). "Characterization of the impact of
digitalization on the adoption of sustainable business models in manufacturing”. Procedia
CIRP. Elsevier, 81, 765 770.

Paiola, M., Schiavone, F., Grandinetti, R., & Chen, J. (2021). "Digital servitization and
sustainability through networking: Some evidences from loT-based business models".
Journal of Business Research, 132, 507-516.

Nunnally, J. (1978). “Psychometric Theory”. McGraw-Hill, New York.

Park, Y., & Mithas, S. (2020). "Organized complexity of digital business strategy: a
configurational perspective". MIS Quarterly, 44(1), 85-127.

Rai, A., Patnayakuni, R., & Seth, N. (2006). "Firm Performance Impacts of Digitally
Enabled Supply Chain Integration Capabilities”. MIS Quarterly, 30(2), 225-246.

Saberi, S., Kouhizadeh, M., Sarkis, J., & Shen, L. (2019)." Blockchain technology and its
relationships to sustainable supply chain management”. International Journal of
Production Research, 57(7), 2117-2135.

Sachs, D., Schmidt-Traub, G., Mazzucato, M., Messner, D., Nakicenovic, N., &
Rockstrom, J. (2019). "Six Transformations to achieve the Sustainable Development
Goals". Nature Sustainability, 2(9), 805-814.

Schallmo, D., & Williams, C. (2018). "Digital transformation now! Guiding the successful
digitalization of your business model". Washington, USA.

Sedera, D., Lokuge, S., Tushi, B., and Tan, F. (2017). "Multi-Disciplinary Green IT
Archival Analysis: A Pathway for Future Studies”. Communications of the Association for
Information Systems (41:1), 674-733.

Seele, P. (2016). "Envisioning the digital sustainability panopticon: a thought experiment
of how big data may help advancing sustainability in the digital age". Sustainability
Science. Springer-Verlag Tokyo, 11(5), 845-854.

Smith, A., VoB, P., & Grin, J. (2010). "Innovation studies and sustainability transitions:
The allure of the multi-level perspective and its challenges". Res. Pol., 39, 435-448.

60|Page
/https://jaauth.journals.ekb.eqg



https://simpleflying.com/egyptair-sustainability-interview/

Hussein Abdel Wahab and Asmaa Abdul Rauf (JAAUTH), Vol.24 No. 1, 2023, pp. 44- 61

Tekic, Z., & Koroteev, D. (2019). "From disruptively digital to proudly analog: A holistic
typology of digital transformation strategies”. Business Horizons, 62(6), 683-693.

World Commission on Environment and Development, (1987). "Report of the World
Commission on Environment and Development: Our Common Future”. World
Commission on Environment and Development, Brussels.

Wessel, L., Baiyere, A., Ologeanu-Taddei, R., Cha, J., and Jensen, T. (2020). "Unpacking
the Difference between Digital Transformation and IT-Enabled Organizational
Transformation”. Journal of Association of Information Systems.

Yin, F., Grewe, V., & Gierens, K. (2020). "Impact of Hybrid-Electric Aircraft on Contrail
Coverage". Aerospace, 7(10), 28.

Zaid, A., Wang, M., Adib, M., Sahyouni, A., & Abuhijleh, F. (2020). "Boardroom
nationality and gender diversity: Implications for corporate sustainability performance”. J.
Clean. Prod. 251.

FIYRON P PUBURTP SRR P POXPCT I PC| 1708

(JAAUTH)
http://jaauth.journals.ekb.eg/ :° s 5SY) a3 sall

suacE |,

Cllall yaa Lalsind o byl Jgadl) s il
Gald Gagyyll ae land  amlll ae Clagll ae G
Liall Gralas — (3abially dalpd) 4 — Aalpd) luyal) and

wailal) AEal) cila glza

Lalaall . ofyslall e bl Ay wliad Aadly 358 Aalai W) )y ¢ 581 A5 Y) & alidal) cilalsl)
el sl Aralye cam ¢ aliiaall Ghodall Jlase 8 At ) clalay) e (L U

L;,—“EJS‘ d}Aﬂ\ Sl A 'g—“‘\“\ Jd 7’)&-“‘”} 33—..‘3#‘ d}—‘ﬁj\} 1—.33}5}-‘5:‘” ¢ dalaiay) ecnlai
L alaat wly @b oyhall yiae 8 Aalsiw¥) Ll alled 32 0a S

.ub:\uw
Al el ol il dally ded il el sl ¢ e lila oY) ¢ 1S3 1l (block-chaind-ie
el Gloakin) ) Goadl 13 i gy e LS cuigmly ¢ ligng )l cdiagll
Craadial ¢ Iy gadl .l Lol L, i) J sl

e e aayds gliiw dae) ot dia o Uil (4l mea Ll Aol (yased) (Y ¢ alaal)
sy hohll el a3 Liaiadie (V17) Giiwg 2 ug A8k (4 Ay e ':(\Y_;:?,a
A Bisdl Jlai ¢ Aagl elaay) (SPSS25.0ala5 il L hhall 5 as
O aadl Auyall Caand L la iV Jodats ¢ gmyn byl Jlas ¢ Jralad) Jodas
il laaluse Gy Alina 3y € dgla) Ao @llia of LIy (e aal)y il
o il el Laiy L ghhall yae (8 Al V) a5 gany el Jsal)
i laalsey Sl gholall H a8 Aan W) ap g Gaad o Jlaadyl
) Sl Sdats hslall e a8 ol Coadl gl ol Jpal
- asall (ool opslaill Pl (e il ISl

6l|Page
/https://jaauth.journals.ekb.eqg




