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Abstract
Transformational leadership has gained a great attention in the past and still hold significant importance
in the present, especially in modern business environment. This study aims to identify the role of digital
transformation in the relationship between transformational leadership practices and sustainability in
the Saudi civil aviation sector. The study employed a quantitative method, using a questionnaire
administered to a sample of 387 employees. The results showed very high levels of transformational
leadership, led by inspirational motivation; digital transformation, led by administrative automation; and
sustainability practice, with economic and environmental sustainability jointly ranking first. Correlation
analyses revealed positive relationships between transformational leadership and sustainability,
between transformational leadership and digital transformation, and between digital transformation and
sustainability. Structural equation modelling confirmed the partial mediating role of digital
transformation, with a direct effect of 0.173, an indirect effect of 0.656 and a total effect of 0.829,
supported by excellent fit indices (CFI = 0.993; RMSEA = 0.055). The study recommends integrating
transformational leadership practices with technological infrastructure to support environmental,
economic and social sustainability.

Introduction
Despite the growing recognition of the importance of transformational leadership, digital transformation
and sustainability practices, a research gap persists in understanding how these factors interact. In other
words, previous studies haven’t reached a consensus on the nature of the relationship between the
variables. Although, transformational leadership has widely been studied in literature, there is a need for
further studies to connect transformational leadership with digital transformation. From one hand, there
is an increasing move toward digital transformation and that move needs to determine the appropriate
leadership style that enhance this step. From the other hand, previous studies suggested that digital
transformation can support sustainability practices. However, this is not the case in all situations, nor to
the same degree across all sectors [61, 64, 65, 78].

Some previous studies suggested that transformational leadership and digital transformation can
support sustainability because this style inspires and motivates employees towards higher performance
and the adoption of the sustainability values and goals, while digital transformation the integration of
digital technology across all aspects of business, so it can increase returns, decrease the environmental
pollution, and achieving justice [3, 6].

Transformational leadership, first introduced by Burns [19] and subsequently developed by Bass [14], is a
leadership style that emphasises the leader's role in inspiring and motivating followers to achieve
exceptional outcomes. It comprises four principal components: idealised influence, whereby leaders act
as ethical role models who foster trust and respect among their followers [52]; inspirational motivation,
which involves articulating a compelling vision that provides a sense of purpose and directs collective
efforts towards organisational objectives; intellectual stimulation, which encourages followers to
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challenge existing assumptions and embrace innovative approaches, thereby fostering a culture of
creativity and problem-solving [40]; and individualised consideration, whereby the leader attends to each
follower's needs and individual development. Collectively, these components enable transformational
leaders to enhance followers' performance and strengthen their organisational commitment [12].

Digital transformation (DT) refers to the development of new products or services driven by increasing
innovation and the use of digital technologies, provided that it is grounded in a comprehensive business
strategy [68]. Its application is not confined to a single field or sector [69] but extends across the
organisation as a whole, enabling the development of new sustainable business models that still require
legitimacy in order to be accepted [17]. Companies seeking sound economic performance endeavour to
meet their economic, environmental and social requirements [16], integrating sustainability into their
corporate strategies to reduce environmental impacts, achieve commercial benefits and enhance
performance and competitiveness within their markets [37].

Achieving sustainability in air transport is very important. It is a vital element in connecting nations and
transporting people and goods, and the level of its development serves as an indicator of a country's
progress. Although distinguished by its speed, it faces considerable challenges, which have prompted
international organisations to establish appropriate laws and regulations to govern it [8]. Adopting
sustainability practices will help these organisations to save their resources, protect environment,
improve the social justice [29].

Amid the rapid developments in the aviation sector, digital transformation has emerged as a pivotal
factor in strengthening the relationship between transformational leadership and sustainability
practices. Recent research suggests that the adoption of digital transformation technologies, such as
artificial intelligence and big data analytics, plays a fundamental role in improving operational efficiency
and reducing the environmental impact of airlines. For instance, a study examining the effect of digital
transformation on the sustainability of EgyptAir revealed a moderate positive relationship between the
application of these technologies and the achievement of sustainability within the organisation. Further
studies have indicated that digital transformation can contribute to enhancing the institutional
performance of airlines, by strengthening their capacity to adapt to environmental and economic
changes [41].

Recent studies have demonstrated the effect of transformational leadership on many variables such as;
innovation, sustainable performance and organisational resilience across diverse contexts [9, 20, 39, 74,
79]. While the relationship between transformational leadership, digital transformation, and sustainability
still not enough. Therefore, some studies recommend to investigate the mediating role of digital
transformation between transformational leadership and sustainability [23, 30, 33, 43, 45], as well as its
role in the aviation sector [61, 64, 65, 78].

Thus, to address this gap, the study aims to determine if the digital transformation mediates the
relationship between transformational leadership and sustainability practice in the Saudi civil aviation
sector. This is pursued by measuring the levels of the three variables and their dimensions as perceived
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by employees, testing the direct and indirect relationships among them, and deriving evidence-based
recommendations for regulators and decision-makers. Based on the research objectives, this study aims
to answer the following questions: (1) What is the level of transformational leadership, digital
transformation and sustainability in the Saudi civil aviation sector? (2) Does the transformational
leadership affect the sustainability practices? (3) Does digital transformation mediate this relationship?

More specifically, the study aimed to: analyse the effect of digital transformation, across its three
dimensions, on enhancing sustainability practices in the sector; examine the relationship between the
four dimensions of transformational leadership and the adoption of digital transformation; determine the
extent to which digital transformation mediates the relationship between transformational leadership
and sustainability practice; analyse the role of transformational leadership in advancing digital
transformation within civil aviation work environments; provide recommendations to regulators and
decision-makers on activating digital transformation; and offer an applied research framework
transferable to other vital sectors.

This study contributes to the literature in two ways. Theoretically, it enriches the literature by addressing
a knowledge gap concerning the mediating role of digital transformation between transformational
leadership and sustainability practices, and offers an integrated research model of the interaction
mechanisms among the three variables that opens avenues for future research. Practically, it enables
organisations to determine whether transformational leadership is more efficient for digital solutions. It
also, guide managers and decision makers to the practices that can not only support economic
sustainability but also, support social and environmental sustainability through improved resource
management and a reduced carbon footprint; clarifies how the four leadership dimensions foster more
effective adoption of digital transformation; supports higher operational efficiency and lower costs; and
strengthens the global competitiveness of Saudi organisations towards positioning the Kingdom as a
global hub for sustainable air transport. The sector was selected for its centrality to the national
economy — hosting 120 foreign airlines and targeting more than 330 million passengers annually — and
for the environmental and economic challenges that render digitally enabled, leadership-driven
sustainability a strategic imperative.

The paper is structured as follows. First, we began with an overview of the literature and the theoretical
framework, starting with transformational leadership, sustainability practice and digital transformation
and the hypothesised relations among them. Then we use a quantitative method to investigate these
relations. Finally, we discussed the overall findings and the implications for both research and practice.

Literature review

Transformational leadership
The concept of transformational leadership evolved from Downton [26], was formulated by Burns [19] as
a mutual elevation of leader and followers in motivation and morality, and was operationalised by Bass
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[14] as leadership that transforms followers' values and drives them beyond self-interest towards higher
goals [4]. Bass and Avolio [15] extended it through the Full Range Leadership Theory, within which
measurement settled on the four-dimensional (42) model: idealised influence, inspirational motivation,
intellectual stimulation and individualised consideration [35]. It is also defined as the extent to which
leaders in the Saudi civil aviation sector practise transformational leadership behaviours as perceived by
employees across the four dimensions, measured on a five-point Likert scale [74].

Sustainability practice
Sustainability originated in the Brundtland Commission's definition (1987) and was operationalised
through Elkington's [27] Triple Bottom Line framework, comprising environmental, economic and social
dimensions [51, 54]. Its salience is heightened in aviation owing to the operational and financial
constraints of decarbonisation [28, 77]. Sustainability practice is operationally defined as the degree to
which sector organisations adopt sustainability practices across the three dimensions, as perceived by
employees.

Digital transformation
Digital transformation extends beyond digitisation and digitalisation to the reshaping of business
models, organisational culture and decision-making structures [36, 59, 72]. It is operationally defined as
the extent to which sector organisations apply digital transformation practices across three dimensions:
administrative automation, innovation expansion and operational management [73].

Theoretical framework

Dynamic capabilities theory, transformational leadership
and sustainability
The study draws upon the Dynamic Capabilities Theory [70] with its three processes of sensing, seizing
and transforming, whereby digital transformation is interpreted as an enabling capability that activates
the influence of transformational leadership towards sustainability through organisational
reconfiguration [42, 58, 69].

The conceptual model and hypotheses
The model posits that transformational leadership (independent variable) affects sustainability practice
(dependent variable) through a direct path and an indirect path mediated by digital transformation
(Fig. 1), yielding four principal hypotheses:

Transformational leadership and sustainability practice
Page 5/23



Some recent studies have suggested that transformational leadership can positively affect sustainability
practices through several complementary mechanisms. Theoretically, transformational leaders are able
to articulate a long-range vision that extends beyond short-term financial goals to encompass
environmental and social commitments, and to inspire followers to internalise sustainable values and
translate them into concrete behaviours. Abbas [1] found that transformational leadership positively
affect firms’ sustainable performance because he/she likes to preserve environment, resource
conservation, and achieving justice between individuals. Also, some studies have indicated that
transformational leadership Adopts a culture that support responsible environmental practice. Anggraini
and Nainggolan [9], studying Indonesian small and medium-sized enterprises, confirmed a positive effect
of transformational leadership on sustainable performance, they justified the result because
transformational leaders stimulate innovation which in turn fosters more sustainable practices. In a
related context, Majali et al. [48] demonstrated that transformational leadership positively affects the
sustainable performance of small and medium-sized enterprises through green product innovation and a
green entrepreneurial orientation.

This effect carries particular weight in civil aviation given mounting pressure on the sector to adopt
sustainable practices and meet decarbonisation commitments. The World Economic Forum [77]
identified visionary leadership and a sustained commitment to innovation as prerequisites for leading
the sector’s transition toward sustainability.

H1

Transformational leadership has a statistically significant positive effect on sustainability practice in the
Saudi civil aviation sector.

Transformational leadership and digital transformation
The literature underscores the pivotal and decisive role of leadership in the digital-transformation,
leadership failure being widely identified as a leading cause of such initiatives’ failure. Gyamerah et al.
[33] found that transformational leadership positively affects digital transformation in small and
medium-sized enterprises by strengthening employees’ digital capabilities and the underlying technical
infrastructure, and that transformational leaders help build an organisational culture that encourages
continuous learning, experimentation and risk acceptance — elements essential to successful digital
transformation. Bindel Sibassaha et al. [18], studying the banking sector in the Republic of Congo,
confirmed that transformational leadership strengthens the effect of digital transformation on
employees’ innovative work behaviour: leaders who communicate the digital-transformation vision
effectively, provide support, and empower employees to embrace technological change enhance the
innovative potential of their workforce. Dióssy et al. [25] found that the leadership style can affect
achieving improvements in operational performance through its effect on digital transformation in the
Hungarian manufacturing sector, while Alakaş [5] confirmed that transformational leadership and
organizational positively affect digital transformation, because they can develop a successful digital
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strategy and digital culture. QOCO [61] similarly reported that digital transformation in aviation
operations requires a transformational leadership who has a vision encourage innovation, and
partnerships, and this in turn will support digital transformation. Thus,

H2

Transformational leadership has a statistically significant positive effect on digital transformation in the
Saudi civil aviation sector.

Digital transformation and sustainability practice
Although, a growing body of scientific and applied evidence supports a positive relationship between
digital transformation and the achievement of sustainability objectives across sectors. This relationship
needs more studies in different contexts. Digital technologies enable organisations to improve resource-
use efficiency through smart monitoring and predictive analytics, support real-time, data-driven decision-
making, and enhance transparency in environmental and social performance reporting. Asbeetah et al.
[11] found that digital transformation positively affects sustainable organisational performance through
two complementary mechanisms — green knowledge acquisition and innovation performance — noting
that digital transformation facilitates access to specialised environmental knowledge and its application
to process and product improvement. Mahmood et al. [47] confirmed the role of digital transformation in
enhancing sustainability through green product innovation, and Arantes and Ferreira [10] identified
sustainable-innovation strategies and digital transformation as key drivers of organisational
sustainability in the contemporary environment.

In civil aviation specifically, this relationship is especially salient given the sector’s distinctive
environmental challenges. Xue et al. [78] found that digital technologies contribute to optimising flight
paths and reducing fuel consumption and carbon emissions, while the International Energy Agency [38]
confirmed the role of digital transformation in enabling the sector to meet decarbonisation targets
through improved air-traffic management and the use of predictive analytics to raise operational
efficiency. Global Market Insights [31] likewise reported that digital transformation helps the aviation
sector address sustainability challenges, particularly with regard to carbon emissions and compliance
with sustainable-fuel regulations.

H3

Digital transformation has a statistically significant positive effect on sustainability practice in the Saudi
civil aviation sector.

The mediating role of digital transformation
The assumption that digital transformation mediates the relationship between transformational
leadership and sustainability practice rests on established theoretical reasoning and converging
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empirical evidence. Empirically, Cuevas-Vargas et al. [23] have studies the mediating role of digital
transformation in the relationship between transformational leadership and sustainability practices
among small and medium-sized enterprises in emerging economies: digital transformation produced the
strongest indirect effect compared with innovation, underscoring its centrality as a conduit for
leadership’s influence, and the study confirmed that transformational leadership did not affect
sustainability directly in these firms but through digital transformation and innovation. Geraldo-Campos
et al. [30] likewise confirmed the mediating role of digital transformation in the relationship between
transformational leadership and concern for society and social issues in Peru, concluding that firms
seeking a socially responsible digital transformation must adopt an appropriate transformational
leadership style. In a related context, Qiao et al. [60] found that digital transformation mediates the
relationship between leadership and both job performance and organisational commitment, with digital
leadership enhancing employee outcomes by driving a digital transformation that substantially amplifies
leadership’s positive effects.

This logic is reinforced in civil aviation, where digital transformation is an operational imperative for
achieving the sector’s ambitious sustainability commitments: digital technologies enable improved fuel
efficiency through optimised flight paths and air-traffic management, reduced carbon emissions, an
enhanced customer experience, and improved working conditions — outcomes that map directly onto
the three dimensions of sustainability.

H4

Digital transformation mediates the relationship between transformational leadership and sustainability
practice in the Saudi civil aviation sector.

Three sub-hypotheses derive from each of the first three principal hypotheses according to the
dimensions of the dependent variable in each relationship: H1a, H1b and H1c posit statistically
significant positive effects of transformational leadership on environmental, economic and social
sustainability respectively; H2a, H2b and H2c posit statistically significant positive effects of
transformational leadership on administrative automation, innovation expansion and operational
management respectively; and H3a, H3b and H3c posit statistically significant positive effects of digital
transformation on environmental, economic and social sustainability respectively.

Insert Fig. 1. here

Research methodology

Type of research
The study adopted the quantitative method owing to its suitability for the study's nature and objectives,
as it describes the phenomenon as it exists in reality and collects and analyses data to answer the
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research questions and test the hypotheses [7, 22], and examines and analyses the relationships
between variables based on data gathered from the study population [62].

Data collection and measures
Primary data were collected through a questionnaire designed on a five-point Likert scale in light of the
theoretical literature and previous studies, and distributed to employees of organisations within the
sector.

The study began with defining the research problem and formulating its questions and hypotheses in
light of the Saudi civil aviation sector's context and the identified research gaps, followed by constructing
the theoretical framework from recent scholarly sources, developing the questionnaire to suit the
sector's organisational environment, and verifying its psychometric properties through expert review and
statistical testing. After delimiting the population and selecting a simple random sample according to
the Krejcie and Morgan table, the questionnaire was distributed electronically. The data were then
screened and prepared, and inferential analysis was conducted using structural equation modelling and
path analysis with AMOS to test the direct and indirect relationships and the mediating role of digital
transformation.

Sampling
The study population comprises all employees of Saudi civil aviation sector organisations, including
airports, national carriers and supporting companies [2, 34], totalling approximately 65,000 employees
according to data from the General Authority of Civil Aviation. This population was selected for its
strategic importance in supporting the objectives of Saudi Vision 2030. Given the population's large size,
a representative sample was selected using simple random sampling to ensure representativeness and
generalisability [56, 57]. The sample size was determined at 387 respondents based on the Krejcie and
Morgan [44] table, achieving a 95% confidence level and a 5% margin of error, and the electronic
questionnaire was distributed to the full sample of 387 employees.

Statistical techniques
Data were analysed using SPSS (version 27) and AMOS for the mediation model, employing: frequencies
and percentages to describe the demographic characteristics; means, standard deviations and relative
weights for response levels; exploratory factor analysis (EFA), factor loadings, corrected item-total
correlation (CITC) and Cronbach's alpha if item deleted (CAID) for item quality and construct validity;
Cronbach's alpha and composite reliability (CR) for internal consistency; average variance extracted
(AVE) for convergent validity; the Fornell–Larcker criterion for discriminant validity; Pearson's correlation
coefficient to test the first three hypotheses; structural equation modelling (SEM) with path analysis to
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examine the mediating role; the Sobel test for the significance of the indirect effect; and model fit indices
(CMIN/DF, CFI, TLI, GFI, AGFI, NFI, RMSEA).

Analysis of result

Validity and reliability of the measures
The results demonstrated that the study instrument possesses strong psychometric properties.
Exploratory factor analysis confirmed the suitability of the questionnaire items for measuring their
respective dimensions, and all dimensions achieved high levels of internal consistency according to
Cronbach's alpha and composite reliability, exceeding the accepted statistical thresholds. The average
variance extracted (AVE) values surpassed the minimum criterion for convergent validity, and the
Fornell–Larcker criterion confirmed the discriminant validity of the study variables, thereby affirming the
instrument's suitability for data collection and hypothesis testing.

Descriptive analysis
To answer the research questions and define the means, standard deviations and relative weights were
computed for the dimensions of the three variables on the five-point Likert scale. Transformational
leadership recorded a “very high” overall level (M = 4.31, SD = 0.67, 86.3%), with inspirational motivation
ranking first (4.37, 87.5%), followed by idealised influence (4.33, 86.5%), intellectual stimulation (4.30,
85.9%) and individualised consideration (4.26, 85.1%), as shown in Table 1. Digital transformation
likewise recorded a “very high” level (M = 4.37, SD = 0.64, 87.5%), led by administrative automation (4.38,
87.6%), followed by innovation expansion (4.37, 87.5%) and operational management (4.36, 87.3%)
(Table 2). Sustainability practice attained a “very high” level (M = 4.33, SD = 0.68, 86.6%); economic (4.34,
86.8%) and environmental (4.34, 86.7%) sustainability jointly ranked first, followed by social sustainability
(4.32, 86.3%) (Table 3).

Table 1
Descriptive results for the dimensions of transformational leadership

Dimension Mean SD Relative weight Level Rank

Idealised influence 4.33 0.64 86.5% Very high 2

Inspirational motivation 4.37 0.72 87.5% Very high 1

Intellectual stimulation 4.30 0.74 85.9% Very high 3

Individualised consideration 4.26 0.70 85.1% Very high 4

Overall score 4.31 0.67 86.3% Very high —

Source: authors’ fieldwork based on SPSS findings
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Table 2
Descriptive results for the dimensions of digital transformation.

Dimension Mean SD Relative weight Level Rank

Administrative automation 4.38 0.64 87.6% Very high 1

Innovation expansion 4.37 0.72 87.5% Very high 2

Operational management 4.36 0.73 87.3% Very high 3

Overall score 4.37 0.64 87.5% Very high —

Source: authors’ fieldwork based on SPSS findings

Table 3
Descriptive results for the dimensions of sustainability practice.

Dimension Mean SD Relative weight Level Rank

Environmental sustainability 4.34 0.69 86.7% Very high 1

Economic sustainability 4.34 0.69 86.8% Very high 1

Social sustainability 4.32 0.73 86.3% Very high 3

Overall score 4.33 0.68 86.6% Very high —

Source: authors’ fieldwork based on SPSS findings

Insert Table 1,2,3. here

Testing the study hypotheses
Pearson's correlation coefficient was used to test the first three hypotheses (Table 4). Statistically
significant strong positive correlations were found between transformational leadership and
sustainability practice (r = 0.800), including its environmental (0.771), economic (0.757) and social
(0.786) dimensions; between transformational leadership and digital transformation (r = 0.820),
including administrative automation (0.757), innovation expansion (0.786) and operational management
(0.778); and between digital transformation and sustainability practice (r = 0.865), including its
environmental (0.850), economic (0.816) and social (0.819) dimensions — all at a significance level of
0.000, which is below 0.05. Accordingly, H1, H2 and H3 and their sub-hypotheses were accepted.
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Table 4
Pearson correlations between the study variables and their dimensions.

Relationship r Sig. Decision

Transformational leadership × Environmental sustainability 0.771** 0.000 Significant

Transformational leadership × Economic sustainability 0.757** 0.000 Significant

Transformational leadership × Social sustainability 0.786** 0.000 Significant

Transformational leadership × Sustainability practice (overall) 0.800** 0.000 Significant

Transformational leadership × Administrative automation 0.757** 0.000 Significant

Transformational leadership × Innovation expansion 0.786** 0.000 Significant

Transformational leadership × Operational management 0.778** 0.000 Significant

Transformational leadership × Digital transformation (overall) 0.820** 0.000 Significant

Digital transformation × Environmental sustainability 0.850** 0.000 Significant

Digital transformation × Economic sustainability 0.816** 0.000 Significant

Digital transformation × Social sustainability 0.819** 0.000 Significant

Digital transformation × Sustainability practice (overall) 0.865** 0.000 Significant

** Correlation is significant at the 0.01 level

Source: authors’ fieldwork based on SPSS findings

Insert Table 4. here

Testing the structure model
To test H4, structural equation modelling (SEM) with path analysis was employed, and the significance
of the indirect effect was verified using the Sobel test (Table 5). The path from transformational
leadership to digital transformation was significant (β = 0.858, p = 0.000), as was the path from digital
transformation to sustainability practice (β = 0.764, p = 0.000). The direct effect of transformational
leadership on sustainability practice remained significant after introducing the mediator (β = 0.173, p = 
0.002); the indirect effect was 0.656 (p = 0.000) and the total effect was 0.829 (p = 0.000), indicating
partial mediation, and H4 was therefore accepted. All model fit indices fell within the accepted statistical
thresholds (Table 6), confirming the suitability of the structural model depicted in Fig. 1 for testing the
study's hypotheses.
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Table 5
Results of testing the mediating role of digital transformation.

Path Coefficient
(β)

Sig. Decision

Transformational leadership → Digital transformation 0.858 0.000 Significant

Digital transformation → Sustainability practice 0.764 0.000 Significant

Transformational leadership → Sustainability practice
(direct effect)

0.173 0.002 Significant

Indirect effect 0.656 0.000 Significant

Total effect 0.829 0.000 Significant

Source: authors’ fieldwork based on AMOS findings

Table 6
Goodness-of-fit indices of the structural model

Index Computed value Accepted threshold Decision

CMIN/DF 2.16 Less than 5 Acceptable

CFI 0.993 Greater than 0.90 Acceptable

TLI 0.990 Greater than 0.90 Acceptable

GFI 0.988 Greater than 0.90 Acceptable

AGFI 0.982 Greater than 0.90 Acceptable

NFI 0.988 Greater than 0.90 Acceptable

RMSEA 0.055 Less than 0.08 Acceptable

Source: authors’ fieldwork based on AMOS findings

Discussion and implications
The very high level of transformational leadership reflects employees' conviction that sector leaders
embody an ethical and professional exemplar, articulate an inspiring shared vision, activate followers'
thinking and attend to their individual needs — a climate that prepares the organisation to embrace
strategic transformations. These findings accord with Cuevas-Vargas [23] and Anggraini et al. [9], who
demonstrated that leaders' ethical integrity and clear vision fuel innovation towards sustainable
performance; with Wijaya [74], who showed that trust-based, intellectually stimulating leader behaviours
generate an innovation-supportive climate; with Choi and Cho [20] on the centrality of hopeful, future-
oriented communication to successful change management; and with Njaramba [53] and Asbeetah et al.
[11] on the salience of intellectual stimulation and individualised consideration for employees'
psychological capital, wellbeing and organisational commitment. They diverge partially from Yu and
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Xiang [79], who found that leadership effects may slow under severe environmental uncertainty in the
absence of organisational resilience, whereas the present results indicate a direct, robust effect owing to
the stability of the sector's strategy; and from Jabbour Al Maalouf et al. [39], where leadership fostered
venture-driven exploratory innovation, while the Saudi sector channels stimulation towards prudent
operational innovation that balances digital transformation with strict aviation-safety standards.

The advanced digital maturity, led by administrative automation, is consistent with Barrera [13] and
Splunk [66] on the efficiency gains of automation and predictive analytics; with Gyamerah et al. [33] and
Kludacz-Alessandri et al. [43] on the roles of digital transformational leadership and organisational
flexibility in intensifying digital transformation; and with Verhoef et al. [71], SITA [64] and the World
Economic Forum [77] on reimagining business models and digital-by-design structures. The very high
sustainability level accords with Silva et al. [63] and Deloitte [24] on engaged workforces and human
sustainability; with Elkington [27], Nogueira et al. [54] and Mishra and Pandey [51] on the Triple Bottom
Line and its integration with governance standards; with the World Economic Forum [76] and Circle
Economy Foundation [21] on the value of circular-economy models; and with Xue et al. [78] and the IEA
[38] on decarbonisation imperatives.

The hypothesis results corroborate Abbas [1] and Majali et al. [48] on leadership's role in cultivating
sustainability-supportive cultures (H1); Alakaş [5], Bindel Sibassaha et al. [18] and Dióssy et al. [25] on
leadership as the driver of digital transformation (H2); and Mahmood et al. [46], Arantes and Ferreira [10]
and Global Market Insights [31] on digitalisation as an enabler of sustainability (H3). The partial
mediation (H4) provides direct empirical support for Cuevas-Vargas [23], Geraldo-Campos et al. [30],
Qiao et al. [60], Mahendra et al. [46] and Mamudu et al. [49], which position digital transformation as the
strategic conduit translating leadership vision into tangible sustainable outcomes. The persistence of
the significant direct effect reflects the values-based dimension of leadership that complements
technology, consistent with Martínez-Peláez et al. [50] and Winasisa et al. [75] on the human–
stakeholder interface, and with Guandalini [32] and Nosratabadi et al. [55], which frame digital
transformation as a means to comprehensive sustainability rather than an end in itself.

Theoretical contribution
This study is contributing to the theory in two ways. First, most of the previous studies were interested in
investigating the effect of transformational leadership and digital transformation on sustainability
separately, while a research gap persisted in understanding how these factors interact. Thus, this study
tried to overcome this gap in the literature by explaining how transformational leadership is related to
sustainability by investigating the mediating role of digital transformation between transformational
leadership and sustainability practices, offering an integrated research model of the interaction
mechanisms among the three variables — interpreted through the dynamic capabilities theory — that
opens avenues for future research. Second, this study holds up in a different culture and industry the
Saudi civil aviation sector, as Gaybullaev and Strode [29] have reported that most of the studies held in
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China and Pakistan especially in education, manufacturing and banking sector, while studying these
relationship in the transportation industry is very limited.

Practical implications
This study provides insights into practitioners, regulators and decision-makers in the Saudi civil aviation
sector. The study recommended that strengthening civil aviation sustainability needs a transformational
leadership training programs oriented towards individualised consideration, inspiration, intellectual
motivation, activating leadership innovation laboratories. These objects will enhance accelerating
administrative automation. Also, they need allocating dedicated budgets for digital innovation
expansion. All these things will help the civil aviation organisations to achieve economic, environmental,
social sustainability. linking leaders' incentives to sustainability objectives, employing digital
transformation to decrease resource consumption, and raising the return on investment of digital
transformation projects will be easier if they have a recruitment and retention plan to keep
transformational leaders in their organisations.

The current research has a number of limitations that should be taken into account when generalising
the findings: (1) the study was confined spatially to the Kingdom of Saudi Arabia (Riyadh); (2) temporally
to the year 2026; (3) humanly to employees of Saudi civil aviation sector organisations; and (4) topically
to the three study variables — transformational leadership, digital transformation and sustainability
practice. Future studies can be implemented to address digital leadership and organisational resilience,
strategic agility as a moderating variable, digital transformation governance, green aviation, the ethics of
artificial intelligence, and the role of big data and blockchain in supporting sustainability.

Conclusion
Taken together, the findings demonstrate very high levels of transformational leadership, digital
transformation and sustainability practice in the Saudi civil aviation sector, and confirm that digital
transformation partially mediates the relationship between transformational leadership and
sustainability practice. This affirms that the integration of transformational leadership and the digital
ecosystem constitutes the optimal formula for the sector's sustainability.
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Abbreviations
DT Digital transformation

SEM Structural equation modelling

EFA Exploratory factor analysis

CITC Corrected item-total correlation

CAID Cronbach's alpha if item deleted

CR Composite reliability

AVE Average variance extracted

CFI Comparative fit index

TLI Tucker–Lewis index

GFI Goodness-of-fit index

AGFI Adjusted goodness-of-fit index

NFI Normed fit index

RMSEA Root mean square error of approximation
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Figure 2

testing the model structure
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