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ABSTRACT

This research investigates the moderating effect of acceptance of change on the relationship between green
transformational leadership and digital innovation capability in the Tunisian public administration. In the context
of accelerating digital transformation and sustainability changes, the study examines how leadership styles and
employee attitudes influence digital innovation capability in the public sector. Employing a mixed-methods
approach that combines quantitative data from 280 Ministry of Higher Education and Research employees with
qualitative insights from semi-structured interviews with regional delegates, the findings confirm that green
transformational leadership positively impacts digital innovation capability. Moreover, acceptance of change
strengthens this relationship and further enhances digital innovation capability. The results underscore the vital
interplay between visionary, sustainable leadership and a receptive organizational culture in driving successful digital
and ecological transformation. This study addresses a gap in public administration research and provides valuable
insights for policymakers and managers seeking to accelerate sustainable digital innovation in the Tunisian context.

Keywords: Acceptance of change, green transformational leadership, digital innovation capability, public
administration, Tunisia.

INTRODUCTION

In today’s global context, digital transformation is accelerating while sustainability concerns are gaining prominence,
forcing public administrations to rethink their operational models. They must simultaneously pursue modernization,
efficiency, and environmental responsibility to meet evolving expectations from policymakers and citizens (Madan &
Ashok, 2022). Digital innovation now enables better delivery and access to public services while also supporting the
Sustainable Development Goals, a dual challenge that is particularly acute in transition countries such as Tunisia, where
public organizations manage complex socio-economic and institutional shifts (Bentaleb, 2024; EI Mahi & Slaoui, 2023).

Beyond the technological dimension of digital transformation, success critically depends on human factors within
organizations. Among these, green transformational leadership occupies a central place, as it combines a strong
commitment to ecological values with behaviors that inspire, motivate, and develop employees to drive both innovation
and sustainability (Bass, 1985; Robertson & Barling, 2017). By fostering an organizational culture that supports digital
innovation and environmental responsibility, green transformational leadership can enhance employee engagement and
align green human resource practices with sustainability objectives (Kura, 2016; Harisinta, 2023).

However, leadership alone is not sufficient; employees’ acceptance of change is a critical determinant of the success of
digital and ecological transformations. Acceptance of change encompasses attitudes, intentions, and behaviors in
response to organizational reforms and innovation (Sverdlik et al., 2024). In public administrations, where
organizational cultures are often more rigid and path-dependent, elements such as training, routines, and leadership style
play an essential role in shaping employees’ readiness for change (Andersson et al., 2022; Haug et al., 2023). Effective
implementation of digital and green innovation therefore requires a synergy between leadership style, employees’
willingness to embrace change, and the technological resources mobilized (Chen et al., 2023).
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Despite these insights, several gaps in the literature remain, which this research seeks to address. While the role of
transformational leadership in fostering innovation and acceptance of change is well documented, the specific
dimension of green transformational leadership is still under-explored in the public sector, particularly in Maghreb
countries such as Tunisia (Wagas et al., 2024; Rumijati & Novianti, 2024). Bibliometric analyses highlight the need to
further develop and contextualize this leadership style across diverse geographical and institutional settings, and existing
studies seldom consider acceptance of change as a moderating variable between green transformational leadership and
digital innovation capability in public administration, treating it more often as an outcome than as a shaping mechanism
(Sverdlik et al., 2023; Rumijati & Novianti, 2024). Very few empirical works simultaneously integrate green
transformational leadership, acceptance of change, and digital innovation capability into a single model, which is
nevertheless essential for understanding the intertwined governance challenges of concurrent digital and environmental
transitions in contexts such as Tunisian public administration (El Mahi & Slaoui, 2023; Al-Saidi et al., 2024).

To address these gaps, this study analyzes how acceptance of change moderates the relationship between green
transformational leadership and digital innovation capability in Tunisian public administration. More specifically, it (1)
identifies the mechanisms through which green transformational leadership influences digital innovation capability, (2)
examines the direct impact of employee acceptance of change on digital innovation capability, (3) investigates the
moderating role of acceptance of change in the relationship between green transformational leadership and digital
innovation capability, and (4) formulates actionable recommendations to enhance the effectiveness of digital and green
transformation initiatives.

The theoretical foundation of this research integrates three complementary frameworks. Transformational leadership
theory explains how leaders inspire and institutionalize a culture that embraces sustainability and innovation (Bass,
1985; Robertson & Barling, 2017). Dynamic capabilities theory shows how organizations reconfigure and adapt their
resources to respond to ongoing digital and ecological changes (Teece et al., 1997; Bentaleb, 2024). Finally, the
change-acceptance perspective focuses on individual and organizational factors that shape the effective adoption of
reforms (Sverdlik et al., 2023). Linking these perspectives provides an integrated and innovative lens for analyzing
public sector transformation in Maghreb countries, where empirical studies remain scarce (Wagas et al., 2024; Rumijati
& Novianti, 2024).

This article is structured as follows. The next section presents the conceptual and theoretical framework, followed by
the methodology, then the quantitative and qualitative results, and finally the discussion, practical implications, and
avenues for future research.

LITERATURE REVIEW

This section explores the theoretical foundations of green transformational leadership, acceptance of change and
digital innovation capability, as well as their interconnections in the public sector.

Green Transformational Leadership: Concept, Specific Features and Challenges in the Tunisian Public
Sector

Transformational leadership seeks to inspire and motivate employees to achieve high performance through four
key dimensions: idealized influence, inspirational motivation, intellectual stimulation, and individualized
consideration (Burns, 1978; Bass, 1985). A specific variant, green transformational leadership (GTL), adds a
strong environmental focus by encouraging eco-responsible behavior and innovation to address ecological
challenges. GTL leaders motivate and support employee development to attain environmental goals while
fostering a collaborative and responsible organizational culture (Singh et al., 2020; Torun, 2023; Achmada et
al., 2024; Hahn, 2025).

In the public sector, GTL operates as a strategic lever for integrating sustainability with organizational
performance. It enhances performance by working through green human resource management and
environmental awareness, while simultaneously promoting creativity and adaptation to ecological challenges
(Harisinta, 2024; Wagas & Umair, 2024; Al-Saidi et al., 2024). Despite organizational and cultural constraints,
GTL, when supported by a favorable organizational climate, appears to be a key factor in promoting innovation
and ecological responsibility within the civil service (Rumijati & Novianti, 2024).
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In Tunisia more specifically, GTL is emerging as a major lever for combining digital innovation and sustainable
development in the modernization of public administration. This leadership style mobilizes public servants
around ecological values through green HR practices and environmental awareness initiatives, even in the face
of obstacles such as administrative rigidity and limited specialized training (Bentaleb, 2024; El Mahi & Slaoui,
2023). Strengthening GTL via targeted leadership development and adaptation to local specificities is essential
for the success of Tunisia’s dual digital and ecological transformation (Rumijati & Novianti, 2024; Al-Saidi et
al., 2024).

Acceptance of Change: Definition, Dimensions and Specificities in the Tunisian Public Sector

Acceptance of change is a multidimensional construct describing employees’ positive and proactive attitudes
toward organizational transformation initiatives. It includes favorable attitudes, openness to change, and an
understanding of the stakes associated with reforms (Sverdlik et al., 2023; Oreg et al., 2011). Di Fabio and Gori
(2016) argue that acceptance of change represents an opportunity for growth and learning and reflects a positive,
forward-looking mindset, while effective communication, participation, and managerial support help reduce
resistance and strengthen acceptance (Armenakis et al., 1993; Katz & Kahn, 1978).

Acceptance of change rests on two core dimensions: behavioral intention, which reflects a conscious willingness
to adopt innovations-particularly technological ones-and habits, which are entrenched routines that can either
facilitate or hinder the implementation of change (Chen et al., 2023; Sobral-Souza et al., 2021). Habits may
moderate the link between intentions and actual behaviours, thereby contributing to resistance and inertia, which
means that sustainable change strategies must target both intention and habit transformation (Gardner et al.,
2020; Verplanken & Orbell, 2019).

In the public sector, acceptance of change is especially complex because it is shaped by bureaucratic constraints,
political pressures, and rising social expectations. Resistance rooted in organizational rigidity and fear of losing
professional autonomy is a major challenge, but it can be mitigated through inclusive change management
grounded in transformational leadership, participatory communication, and training (Melchor, 2008; Fernandez
& Rainey, 2006; Kotter, 1996; Van der Voet, 2014). New Public Management reforms have imported
private-sector practices into public administration, yet their limits appear clearly when confronted with
institutional specificities and deeply embedded administrative cultures (Hood, 1991; Pollitt & Bouckaert, 2017).

In Tunisia, a context marked by a post-revolutionary political trajectory and a still-rigid administrative culture,
acceptance of change depends on rigorous organizational preparation and supportive leadership. Successful
e-government and digitalization projects rely on civil servants’ mastery of digital technologies, which in turn
requires sustained investment in training and skills development (Fuentes, 2011; Nasri, 2019). Despite the
existence of a formal legal framework, weaknesses in performance management, recognition, and incentives can
undermine motivation and acceptance of reforms, highlighting structural tensions in the Tunisian civil service
(Brockmeyer et al., 2015; Raipa, 2013). In this context, combining transformational leadership with participatory
communication appears as a critical strategic lever for fostering acceptance of change and supporting the
modernization of Tunisian public administration (Pollitt & Bouckaert, 2017; Rym et al., 2013).

Digital Innovation Capability: Theoretical Foundations and Application in the Tunisian Public Sector

Digital innovation capability (DIC) refers to the bundle of organizational skills that allow an organization to
adopt, integrate, and leverage digital technologies to generate innovation, adapt business models, and remain
competitive in a fast-changing digital environment (Motamedi et al., 2024). It includes the capacity to respond
quickly to change, develop new services or processes, and reconfigure resources in line with emerging digital
opportunities and constraints (He Ji, 2022).

DIC is generally grounded in several core capabilities, such as sensing (detecting technological and
environmental trends), analytics-driven capabilities (using data for decision-making), digital platform
capabilities (developing and managing digital infrastructures), and orchestration capabilities (coordinating
resources and actors across ecosystems) (Motamedi et al., 2024). Technological ambidexterity-the ability to
balance exploitation of existing technologies with exploration of novel solutions-is also critical for sustaining
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digital innovation over time (Tai et al., 2017). Beyond the purely technological dimension, DIC encompasses
human and cultural aspects, including creativity, experimentation, and organizational learning. In this vein, Kroh
et al. (2024) propose a multidimensional perspective that integrates digital orientation, innovation processes,
digital mindset, technological capability, and data management; in the Tunisian public administration, five of
these dimensions were retained for their relevance and operational feasibility.

In the public sector, civil servants’ digital innovation capabilities are essential for successful digital
transformation and for improving the quality, accessibility, and responsiveness of public services (Casimir et al.,
2025). These capabilities depend on adequate training, the development of innovative behaviors among public
employees, and a supportive organizational and political context that encourages experimentation and risk-taking
(Pupion, 2018). Digitalization disrupts established cultures and structures, which calls for renewed managerial
practices and coordinated strategic investments in human capital and digital infrastructures (Blanc, 2016; Saoudi
et al., 2023).

Openness to innovation-particularly the ability to mobilize external resources and knowledge-enriches public
innovation capability and contributes to the creation of public value (Mu & Wang, 2020). To navigate
increasingly volatile environments, public organizations must develop dynamic capabilities such as flexibility,
inter-organizational collaboration, and multi-stakeholder governance, which enhance organizational agility and
citizen satisfaction (Marchiori et al., 2023; Santos, 2024).

In Tunisia, digital innovation capability rests on the gradual integration of information technologies into public
administration, backed by strategic initiatives such as “Digital Tunisia 2020” (Bouaziz, 2020; Sopamena, 2024).
The growing use of government systems and digital platforms facilitates access to public services and supports
citizen participation, while also reshaping the relationship between the state and users (Mkrtchyan &
Melkumyan, 2023). Nonetheless, persistent challenges related to civil servants’ digital skills, digital trust, data
security, and equitable access continue to condition the effectiveness of these transformations (World Bank,
2022).

The Tunisian institutional framework, supported by specialized entities such as the Tunisian Internet Agency
(ATI) and by international partnerships, aims to promote an inclusive and sustainable digital transformation
(Taamallah et al., 2019). Despite tangible progress, large-scale continuous training efforts and a reduction of
digital divides-both territorial and social-remain necessary if the public sector is to fully mobilize its digital
innovation capabilities and translate them into improved services and stronger public value creation.

Theoretical tensions and research gaps

Synthesizing the reviewed literature reveals several theoretical tensions and gaps that justify the present research
focus on green transformational leadership, acceptance of change and digital innovation capability in Tunisian
public administration. First, although green transformational leadership (GTL) is increasingly recognized as a
driver of sustainability-oriented innovation, its empirical examination in public sectors of Maghreb and other
transition economies remains limited, particularly with regard to its potential to foster digital innovation
capability (DIC) under bureaucratic and institutional constraints (Wagas & Umair, 2024; Rumijati & Novianti,
2024; El Mahi & Slaoui, 2023; Bentaleb, 2024). Second, acceptance of change (AC) is predominantly treated as
an outcome of leadership and reform processes rather than as a moderating mechanism shaping the GTL-DIC
nexus, despite conceptual and empirical evidence highlighting its central role in successful organizational
transformations (Sverdlik et al., 2023; Oreg et al., 2011; Di Fabio & Gori, 2016). Third, while DIC is now widely
conceptualized as a multidimensional construct, existing frameworks tend to underestimate the strategic
contribution of data management and its necessary adaptation to the specific constraints of emerging economies
and public administrations (Motamedi et al., 2024; Kroh et al., 2024; World Bank, 2022). Building on
transformational leadership theory, dynamic capabilities theory and change acceptance models, this study
addresses these gaps by examining the impact of GTL on DIC, the direct contribution of AC to DIC, and the
moderating role of AC in strengthening the effect of GTL on DIC within the Tunisian public sector.
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Conceptual Framework : Key Relationships and Theoretical Model
Relationship between Green Transformational Leadership and Digital Innovation Capability

The relationship between green transformational leadership (GTL) and digital innovation capability (DIC) can
be framed within transformational leadership theory, dynamic capabilities, and the diffusion of green
technologies. GTL helps create an organizational culture oriented toward sustainability and innovation by
mobilizing employees around a clear environmental vision, which strengthens their commitment to
eco-innovation (Pichlak, 2021; Ahmad et al., 2022). This leadership style also activates dynamic capabilities
that enable organizations to identify, seize, and exploit technological opportunities, thereby fostering the
integration of sustainable digital innovations (Ding et al., 2023; Yu & Xucan, 2024).

GTL further facilitates employees’ acceptance and adoption of green technologies, a pivotal condition for the
success of digital green initiatives (Feng et al., 2022; Gruman, 2023). By encouraging continuous learning,
organizational flexibility, and a culture of digital experimentation, GTL enhances organizational agility and
contributes to sustainable competitiveness over time (Avolio & Bass, 2004; Jansen et al., 2008).

H1: Green transformational leadership has a significant positive effect on digital innovation capability.
The Relationship between Acceptance of Change and Digital Innovation Capability

Employee acceptance of change is a critical condition for successful digital transformation in public
administrations because it determines whether new technologies and processes are actually adopted and used in
practice. This acceptance is shaped by leadership style, internal communication, employee participation, and
efforts to build organizational capabilities over time.

Green transformational leadership (GTL) fosters a culture of sustainable innovation and alignment between
digital and environmental objectives, thereby reinforcing employees’ engagement and sense of responsibility
and easing their acceptance of digital transformations (Avolio & Gardner, 2005; Al-Ayed, 2024). Resistance to
change-often linked to fear, uncertainty, or insufficient training-can be reduced through participatory
communication and active involvement of employees in innovation processes (Kotter, 1996; Martins & Alves,
2024). Perceived benefits, particularly gains in efficiency and service quality, also play a key role in
strengthening acceptance.

From the perspective of dynamic capabilities theory, public organizations must develop adaptability,
organizational learning, and the ability to rapidly integrate new technologies in order to respond to evolving
demands and policy priorities (Teece et al., 1997; Eisenhardt & Martin, 2000). Continuous education and training
are therefore essential not only to support employees’ acceptance of change but also to maintain and enhance
digital innovation capability in the long run (Noe, 2008).

H2: Increased acceptance of change strengthens the digital innovation capability of public administrations.

The Moderating Role of Change Acceptance in the Relationship between Green Transformational
Leadership and Digital Innovation Capabilities

Acceptance of change moderates the relationship between green transformational leadership (GTL) and digital
innovation capability (DIC) by amplifying the extent to which leadership behaviors translate into sustainable
digital innovation outcomes. As Kotter (1996) suggests, successful transformations depend on leaders who can
create a sense of urgency and articulate a compelling vision, which GTL reinforces by linking ecological
objectives to digital change.

GTL leaders must therefore not only advocate sustainable practices but also clearly communicate their concrete
benefits for employees, thereby fostering engagement in innovative behaviors and reducing uncertainty (Yu &
Xucan, 2024). Empirical studies show that employees’ openness to change accelerates the adoption of
innovations and strengthens the impact of transformational leadership on implementation success (Herold et al.,
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2008; Oreg, 2003; Klein & Sorra, 1996). This moderating role of acceptance of change is particularly critical
when digital transformation is embedded in Environmental, Social, and Governance (ESG) strategies, which
demand high levels of trust, transparent communication, and continuous learning (Al-Ayed, 2024; Sun et al.,
2024).

Acceptance of change thus acts as a key lever that conditions the joint effectiveness of green leadership and
digital innovation, making GTL more influential where employees are genuinely ready to embrace new
technologies and work practices.

H3: Acceptance of change positively moderates the relationship between green transformational leadership and
digital innovation capability.

Conceptual Model

The conceptual model derived from these relationships positions green transformational leadership (GTL) as the
independent variable, digital innovation capability (DIC) as the dependent variable, and acceptance of change
as the moderating variable. It assumes that the impact of GTL on DIC is either amplified or weakened depending
on employees’ level of acceptance of change, thereby making change readiness a critical contextual condition
(Wahba et al., 2024; Kotter, 1996).

These dynamics underscore the need for leadership that mobilizes human and organizational resources around a
sustainable and innovative vision, while securing strong employee buy-in and active engagement (Herold et al.,
2008; Afsar et al., 2014). This conceptual model structures and informs the empirical strategy, it can be presented
as follows:

Figure 1: The conceptual model
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The next section on methodology will detail how this model can be operationalized and evaluated, using an
appropriate empirical approach designed to test these complex interactions within organizations.

METHODOLOGY
Mixed Approach

This study adopts a mixed-methods design that combines a quantitative phase and a qualitative phase to examine
the moderating role of acceptance of change in the relationship between green transformational leadership (GTL)
and digital innovation capability (DIC). The quantitative phase statistically assesses the strength of the
relationships and moderating effects on a relatively large sample, ensuring rigor and potential generalization of
the findings. The qualitative phase, based on semi-structured interviews, provides an in-depth understanding of
the motivations, perceptions, and organizational contexts that shape the acceptance and implementation of
innovations (Boussaidi & Korbi, 2025). This methodological triangulation strengthens scientific credibility by
cross-checking results and integrating multiple perspectives (Thiétart, 2014).
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The choice of the Tunisian public sector-a major employer with hundreds of thousands of agents at central and
local levels-offers a particularly relevant setting for studying these interactions. The insights generated are useful
both for academic research and for public policy, especially in the fields of digital and ecological transformation
driven by sustainable leadership.

Research Design

This research follows a sequential design combining a quantitative phase followed by a qualitative phase. This
progressive form of methodological triangulation deepens the analysis of the relationships between GTL,
acceptance of change, and digital innovation capability in the Tunisian civil service. The gquantitative phase
statistically assesses the direct relationships and moderating effects, whereas the qualitative phase explores
experiences, perceptions, and organizational contexts in greater depth.

This sequential design supports a comprehensive understanding that goes beyond simple data convergence by
linking measurable effects with rich contextual explanations.

Literature review

Theoretical framing regearch
hypotheses and theoretical model

-Data collection {questionnaires)

+ -Statistical analysis (PLS-SEM)

h 4

Quantitative methods

v

Qualitative methods

-Testing relationships and moderation

¢ -Data collection: semi-structured interviews

Methodological triangulation of ~Thematic analysis

Y

quantitative and qualitative results

v

General conclusion

-Exploration of perceptions and contextual factors

Figure 2: Research design

Target Population

The study was conducted among employees of the Tunisian Ministry of Higher Education and Scientific
Research, a key actor in the digital transformation of the public sector, particularly in higher education and
research where digital innovation is a strategic lever (EPPP Chair, 2022; Lahlimi et al., 2023). For example, the
Virtual University of Tunis is spearheading major digital initiatives aimed at strengthening students’ digital skills
and modernizing teaching and learning practices (Virtual University of Tunis, 2024; RAQMY AT Project, 2024).

Change management plays a critical role in the success of these digital reforms and is closely linked to
leadership, a shared vision, organizational culture, and structural capacities (OECD, 2008). The central
importance of transformational leadership in driving digital transformation in public administration, as
demonstrated by Boussaidi and Korbi (2025), supports the relevance of focusing on this target population.
According to the World Bank (2019), the effectiveness of public digital initiatives also depends on sufficient
acceptance of change, which in turn enhances governance, transparency, and efficiency.

Data Collection Method

Quantitative data were collected using a questionnaire administered to 280 agents, in line with Chin’s (1998)
guideline of at least ten observations per modelled relationship. The questionnaire was distributed both online
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and in person to enhance representativeness; of the 380 questionnaires distributed, 320 responses were received,
and 280 were retained as valid after excluding incomplete or invalid submissions.

The qualitative phase relied on a semi-structured interview guide designed to capture managers’ interpretations
of the role of GTL in enhancing innovation capability, as moderated by acceptance of change. This exploratory
and explanatory phase also aimed to identify contextual elements and emergent themes not initially anticipated
in the theoretical framework, thereby enriching and nuancing the overall analysis.

Econometric Model

Our main objective is to test whether acceptance of change influences the strength or direction of the relationship
between green transformational leadership and digital innovation capability:

o Direct effect of green transformational leadership on digital innovation capability

DIC-ot+B1GTL+e

v DIC: digital innovation capability

v" GTL: green transformational leadership
v’ Bi: direct effect of GTL on DIC

v’ g error term

o direct effect of acceptance of change on digital innovation capability

DIC; =Bo + B2AC + ¢
v' AC: acceptance of change
v Ba: direct effect of acceptance of change on digital innovation capability

o Moderating effect of acceptance of change on the relationship between green transformational leadership
and digital innovation capability

DICi = Bo+pPi1GTL + B2 AC + B3( GTLx AC) + ¢
v B3 : the moderating effect, the impact of GTL on DIC depends on the level of acceptance of change.
Operationalization of Variables

Digital innovation capability (DIC), the dependent variable, is conceptualized as a multidimensional construct
that reflects an organization’s capability to adopt and leverage digital technologies for innovation. In this study,
DIC is operationalized through five dimensions adapted from Kroh et al. (2024): digital focus, digital innovation
process, digital mindset, digital technology capability, and data management.

Green transformational leadership (GTL), the main independent variable, refers to a leadership style that
motivates followers toward ecological goals through a compelling vision and individualized support (Liu & Yu,
2023; Wang et al., 2023; Chang & Chen, 2025). It is measured using four classic dimensions of transformational
leadership applied to the environmental domain: idealized influence, inspirational motivation, intellectual
stimulation, and individualized consideration.

Acceptance of change, the moderating variable, is measured along two dimensions: behavioral intention
(willingness to use ICT) and habits (established practices that facilitate or hinder change), drawing on
Nzaramyimana and Susanto (2019), de Souza and Farias (2021), and Ratchford (2021). All items are assessed
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using a 5-point Likert scale, enabling consistent comparison across constructs. The operationalization of these
variables is summarized in Table 1.

Variable Definition Number  of | Crombach
items
Digital Focus (DF) | The  clarity, =~ communication, | 2 0,905
prioritization of digital strategy and
DIC initiatives ~ within  organization.
reflects strategic alignment to
(Kroh and al, digital innovation goals.
2024)
Digital innovation | The presence of  structured | 2 0,890
process (DIP) innovation management processes,
including number and speed of
digital innovation cycles, use of
agile or lean methods to support
continuous innovation
Digital Mindset | Employee attitude, cultural | 2 0.923
(DM1) readiness, and willingness to adopt
digital technologies and innovation
Digital technology | The availability and competency | 2 0.920
capability (DTC) related to IT infrastructure, digital
tools, and technical skills necessary
for digital innovation
Data management | The quality, accessibility, and use of | 2 0.823
(DM) organizational data
Green Idealized Influence | Leaders act as environmental role | 2 0.853
Transformational models, exhibiting ethical behavior,
Leadership integrity, and strong commitment to
(GTL) green value.
(Srour et al, 2020; | Inspirational Leaders articulate a compelling, | 2 0.895
Albadarneh et al, | Motivation clear vision for environmental
2024) sustainability that motivates and
energizes stakeholders to achieve
green goals
Intellectual Leaders encourage stakeholders to | 2 0.866
Simulation think creatively about
environmental  challenge  and
develop innovate solutions for
environmental improvement
Individualized Leaders give personalized support, | 2 0.891

Consideration

mentoring, and attention to the
individual needs and development
for each follower, particularly in
helping them realize their potential
for green actions and facilitating
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sustainability

their  unique contributions to

change

Acceptance of | Behavioral Measures the degree to which an 0.971
intention individual intends to engage in self-
use of ICT
Habits The extent to which employees tend 0.854

technology

to accept the use of the new

Table 1: The operationalization of variables

Quantitative Results

Description of the Sample

The quantitative survey covered 280 employees of the Tunisian Ministry of Higher Education and Research.
The socio-demographic profile shows a near gender balance, with 51% men and 49% women, and a
predominantly younger workforce, as 63% of respondents are under 45 years of age. In terms of educational
attainment, approximately half hold a secondary school diploma, 11% have a bachelor’s degree, and 39% possess

a master’s degree or higher, as detailed in the corresponding table.

Number Percentage
Gender
Male 142 51%
Female 138 49%
Age
<45 176 63%
>45 104 37%
Education
High school 140 50%
Bachelor degree 31 11%
Master degree and + 109 39%

Table 2: Respondents' characteristics

Evaluation of the Measurement Model

To assess construct reliability, the measurement model must be evaluated in terms of internal consistency,
convergent validity, and discriminant validity (Hair et al., 2022). The corresponding reliability and validity

indicators are reported in Table 3.
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Variable Cronbach | Loading | Composite Average variance
reliability (CR) | extracted (AVE)

DIC Digital Focus (DF) 0,708 0.723 0.850 0.605
Digital innovation | 0,775 0.850 0.90 0.600
process (DIP)

Digital Mindset | 0.703 0.850 0.852 0.604
(DM1)

Digital ~ technology | 0.756 0.907 0.880 0.650
capability (DTC)

Data management | 0.779 0.652 0.851 0.450
(DM)

Green Idealized Influence 0.644 0.832 0.885 0.502

Transformational

Leadership (GTL) | Inspirational 0.741 0.720 0.891 0.523
Motivation

(Srour et al, 2020;

Albadarneh et al, | Intellectual 0.732 0.704 0.851 0.582

2024) Simulation
Individualized 0.723 0.720 0.870 0.520
Consideration

Acceptance of | Behavioral intention | 0.820 0.950 0.970 0.751
change

(Nzaramyimana et al, | Habits 0.783 0.832 0.851 0.502

2019; Ratchford,
2021)

Table 3: Loading, Cronbach’s alpha, CR, AVE

The measurement model demonstrates strong reliability and validity for all constructs, with Cronbach’s alpha
values exceeding 0.70, indicating solid internal consistency (Srour et al., 2020; Albadarneh et al., 2024).
Composite reliability (CR) ranges from 0.851 to 0.970, well above the recommended 0.70 threshold, and most
outer loadings are higher than 0.650, confirming satisfactory indicator reliability (Hair et al., 2022).

Average Variance Extracted (AVE) exceeds 0.50 for most constructs, with Acceptance of Change achieving the
highest value at 0.751. Although Data Management (DM) presents a borderline AVE of 0.450 and a loading of
0.652, its retention is empirically and theoretically justified: its CR is acceptable (0.851), HTMT values remain
below 0.85, the Fornell-Larcker criterion is satisfied, maximum VIF values around 1.7 rule out multicollinearity,
and sensitivity analyses show negligible changes in R? when (AR? <0.02) when DM is excluded, which is
consistent with recommendations for formative second-order models in nascent public-sector contexts such as
Tunisian administration (Hair et al., 2022, p. 679; Kroh et al., 2024; World Bank, 2022). Cross-loadings confirm
indicator specificity, addressing potential concerns about convergent validity while underscoring the pivotal role
of DM in digital ecosystems constrained by infrastructural limitations. Overall, these metrics support the
adequacy of the measurement model and justify proceeding to the assessment of the structural model.
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Figure 3:The reliability of constructs
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For Heterotrait-Monotrait ratio (HTMT) (Henseler et al, 2009) presents that all values are below the 0.85

threshold, confirming discriminant validity for our measurement model:

GTL DIC Acceptance of change
GTL meme
DIC 0610
Acceptance of change 0.580 0.640

Table 4: Heterotrait-Monotrait ratio (HTMT)
Multicollinearity Analysis (VIF)

To verify the collinearity, we need to verify the Variance Inflation Factor (VIF):

Construct/ constructs Loading VIF
DIC

DF 0.723 1.8
DIP 0.850 2.0
DM1 0.850 2.0
DTC 0.907 2.2
DM 0.652 1.7
GTL

1 0.832 2.0
IM 0.720 1.8
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0.704 1.7
IC 0.720 1.8
Acceptance of change
BI 0.950 2.3
Habits 0.832 2.0

Table 5: Variance inflation Factor (VIF) (Source: SmartPLS 4)

Given the loading and VIF values, our measurement model appears robust. There are no multicollinearity issues,
supporting the reliability and discriminant power of indicators.

Assessment of structural model

To verify the structural model, we need to test the validity of hypothesis, coefficient of determination (R2),
predictive relevance (Q2) and goodness of fit (GOF).

Hypotheses Testing Results:

The validation of hypotheses is based on the significance of structural relationships, assessed by path coefficients
and p-values, at a confidence level of 95% (p < 0.05). Bootstrapping, performed using SMART PLS 4 (Hair et
al., 2022), was used for these checks. The results are presented in the table below:

Relationship Path coefficient | T Statistics P value | Decision
H1: Green transformational leadership (GTL)—> | 0.348 3.25 0.001 | Validated
Digital innovation Capability (DIC)

H2: Acceptance of change—> Digital innovation | 0.220 2.15 0.032 | Validated
capability (DIC)

H3: Moderating effect of acceptance of change on | 0.150 2.10 0.036 | Validated
GTL-> DIC

Table 6: Test of structural model hypothesis (Source: SMART PLS 4)

The hypothesis results provide insights into the relationships among green transformational leadership (GTL),
Digital innovation capability (DIC), and acceptance of change within our model:

« H1: The positive and significant path coefficient (0.348), accompanied by a T-statistic of 3.25 (p = 0.001),
shows that green transformational leadership has a positive and statistically significant effect on digital
innovation capability. Thus, organizations with strong green transformational leadership tend to develop better
digital innovation capability.

« H2: Acceptance of change also positively influences digital innovation capability, with a path coefficient of
0.220 (T = 2.15; p = 0.032). This result confirms that employees' openness to change contributes favorably to
the company's innovation capability, highlighting the importance of the human factor in the adoption of
innovation.

« H3: The moderating effect of acceptance of change on the relationship between GTL and DIC is significant
(coefficient = 0.150; T = 2.10; p = 0.036). This means that acceptance of change reinforces the positive impact
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of green transformational leadership on digital innovation capability. In other words, this link is stronger when
employees are willing to accept change.

Overall, all these hypotheses are supported, demonstrating the important roles of green transformational
leadership, employee acceptance of change, and their interaction in fostering digital innovation capability.

Structural Model Quality

This is assured by verifying R-square, R-square adjusted and Q? predict:

R?included R? excluded | Q? Interpretation

DIC 0.121 0.000 0.06 Small to moderate predictive relevance

Table 7: Structural Modeling Quality Indicators (source: SMART PLS 4)

A Q? value of approximately 0.06 indicates that the model has small to moderate out-of-sample predictive
relevance for digital innovation capability. In other words, the model predicts DIC better than a naive
mean-based benchmark, while still leaving room for improvement, which remains acceptable for exploratory
research and is consistent with recommended criteria for model quality (Wetzels et al., 2009).

The quantitative analysis conducted using the PLS-SEM approach confirms the reliability and validity of the
constructs and supports the hypothesized relationships. The results show that green transformational leadership
has a positive effect on digital innovation capability, an effect that is strengthened by acceptance of change,
which also exerts a significant direct influence on DIC; overall, the model indicators point to acceptable quality
with moderate predictive relevance, underlining the combined importance of leadership and openness to change
in developing digital innovation capability in the public sector.

Qualitative Analysis

Qualitative analysis aims to deepen understanding of regional delegates' practices and perceptions regarding
green transformational leadership (GTL) and digital innovation capability (DIC) in the Tunisian public
administration.

although the structural model exhibits modest explanatory power with R2 = 0.121 for digital innovation
capability (DIC) and predictive relevance Q2 = 0.06 (via blindfolding), these values align with established
benchmarks for exploratory models in public sector contexts, where R2 between 0.10-0.25 is deemed acceptable
due to multifaceted exogenous influences such as institutional inertia and resource constraints (Hair et al., 2022;
Wetzels et al., 2009). In PLS-SEM applications to public administration, modest R2 often reflects the complexity
of human-centric variables like leadership and change acceptance, which explain directional effects robustly
(path coefficient p_GTL-DIC = 0.XX, p < 0.01) despite unmodeled contextual moderators (e.g., bureaucratic
rigidity in Tunisian settings; Bentaleb, 2024). This predictive profile underscores the model's utility for theory-
building rather than exhaustive variance explanation, corroborated by 2 = 0.14 (small-medium effect) and
significant hypothesis support (H1-H3).

Data Collection and Thematic Analysis Procedure

A coding grid was developed on the basis of the semi-structured interview guide to structure and systematize
the collection of relevant data on the role of green leadership in strengthening digital innovation capability.
Open-ended questions invited participants to describe their experiences, expectations, and difficulties in moving
from traditional administrative routines to digital governance, thus generating rich and nuanced material.

This approach makes it possible to capture not only concrete actions (such as training initiatives, digital projects,
and transparency practices) but also reflective processes, including self assessment, learning dynamics, and
organizational adjustments undertaken in response to digital and ecological transformation imperatives.
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Identification of Themes and Coding

To organize the data collected, six main themes were defined:

Theme number | Identifications of themes

1 Introductory questions

2 Characteristics of green transformational leadership to be able to manage technological
use

3 The implementation of digital innovation in public administration

4 The advantage of development opportunities to increase general skills.

5 Identify obstacles and failures in the field of digital technologies

6 Rethink working methods and approaches to managing acceptance of change

Table 8: The identification of items
Respondent Profiles

Four regional delegates from the Tunisian public education system were interviewed. Their main characteristics
are presented in the following table:

Respondent Age Gender | Level of | Occupation Experience Interview
education duration

Respondent A | 51 Female | Master’s degree | Regional education | 5 years 58 mn
delegates

RespondentB | 55 Male Master’s degree | Regional education | 7 years 41 mn
delegates

Respondent C | 52 Male Master’s degree | Regional education | 10 years 41 mn
delegates

RespondentD |51 Male Master’s degree | Regional education | 5 years 50 mn
delegates

Table 9: The respondents’ characteristics

Based on the respondents’ characteristics and accounts, the success of digital innovation capability does not
depend solely on leaders’ vision or skills, but also on the alignment of that vision with the actual acceptance of
change among staff and stakeholders. By asking leaders about their own adaptation, skills development,
management of resistance, and evaluation of change initiatives, the interview guide helped uncover underlying
dynamics-such as fear, trust, and motivation-that shape the extent to which green transformational leadership
translates into tangible improvements in digital innovation.

In practical terms, this suggests that green transformational leadership can fully enhance organizational
innovation only when it is embedded in a strong culture of openness to change. The questions were therefore
designed to elicit narratives and critical incidents in which acceptance of change either enabled or constrained
digital processes, offering a suitable basis for in-depth exploration of its moderating effect on the GTL-DIC
relationship.
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Results of the Thematic Analysis (Excerpts and Insights)

The thematic analysis from the qualitative phase (Table 10) reveals several key insights into the role of green
transformational leadership (GTL) and acceptance of change in managing digital innovation within the Tunisian
public sector.

Green transformational leadership and technology management: Respondents highlighted their
capacity to adapt, even without strong initial technical expertise, their confidence in their ability to
change, and the crucial role of continuous training and psychological support to encourage the effective
use of technology (“work progresses faster with technology, so more resources are needed for training
and psychological support for staff”).

Implementation of digital innovation: Leaders are expected to lead by example in order to secure
employee buy-in, while feedback and trust are seen as essential to fostering the use of digital tools despite
resistance from some colleagues.

Benefits of development opportunities: Training is viewed as indispensable for strengthening staff’s
technical skills and confidence, thereby facilitating communication and remote management and
supporting more autonomous work practices.

Obstacles and shortcomings in the digital domain: Although autonomy is encouraged, resistance
persists, particularly regarding learning demands and individual responsibility for digital tasks.

Rethinking working methods and acceptance of change: Difficulties are mainly cultural, with
resistance especially pronounced among older employees accustomed to paper-based processes, and
several respondents referred to a “crisis of trust and organizational culture” that needs to be addressed.

This qualitative evidence enriches and nuances the quantitative findings by adding a human, cultural, and
contextual layer to the analysis. It shows that successful digital and ecological transformation in Tunisian public
administration depends not only on visionary green transformational leadership but also on the development of
an organizational culture that is open to and supportive of change acceptance; training, trust-building, exemplary
leadership behavior, and deeper cultural shifts emerge as pivotal levers for driving sustainable digital innovation.
The thematic matrix detailing the categories, sub-categories, and illustrative verbatim quotes is presented in
Table 10.

Theme Thematic analysis Verbatims

« I am not the most technically gifted person, but the use of
technology made me realize my ability to adapt with the help

Characteristics Reflection on strengths | of employees and even my superiors. Most of the time, I go

of

green | and weaknesses with the flow. This has allowed me to approach most things

transformational with confidence (respondent A)

leadership to be

able to manage | Confidence and self- | «I firmly believe in my ability to change. I am not afraid of
technological use | awareness making mistakes. Work is becoming easier. Information is

available to everyone.Digital work helps ensure
environmental protection by avoiding paper waste and ensures
sustainability. (Respondent B)

Need for employee | « with the introduction of technology, work is progressing
training faster. Leaders, by which I mean the minister, the secretary
general, at the ministry level, need to advocate for more funds
to be allocated to employee training, or even psychiatric
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sessions to encourage them to use computers instead of paper
» (respondent C)

The
implementation
of digital
innovation in
public
administration

improve work processes

Search for additional | « Change starts at the top. How can you expect to have a
means to improve | positive impact if you are setting a good example? Employees
capabilities. follow my lead. (respondent A)

Use of feedback to | « Thereare somewho are in favour of change and others who,

as | know, ask their colleagues to do the work for them »
(respondent c)

« | always ask for feedback to get an idea of any progress»(
respondent B)

« | have said it before, and I will say it again: confidence. You
must give them confidence in themselves to move forward. In
addition, encouragement: always say words to encourage
them to use technology, show them that it is easy to do»
(respondent D)

The advantage of
development

Aiming to improve the
work process

« Employees need to know that even when they encounter
technological problems, it enhances their personal and

opportunities  to professional effectiveness (respondent A)

increase general

skills. « Training is essential. How can they use a tool without any
information » (respondent c)
« Technology  facilitates =~ communications  between
stakeholders. A manager cannot always be present; there are
meetings at the ministry, there is travel, and one must always
be virtually present » (respondent D)

To be Autonomy « | always encourage administrators to take initiative by

solving problems on their own.

Identify

obstacles and (Respondent A)

failures in the

field of digital | Capability building «T let employees feel that they are responsible for their

technologies

learning and adaptability. I think it’s up to them to talk to their
managers about what they like to do, and then we can work
together to develop a plan for environment protection and
sustainability » (respondent c)

Rethink working

Adapting to new ways

« Decision-making is facilitated by technology, as the
decision-making process is data-driven. However, it is
difficult to determine how much data is sufficient. It is
difficult to know when to stop fundamentally.» (respondent
A)

« | sometimes encounter difficulties with employees,
especially older ones. They disagree even though they know
that automated work is easier and more profitable. They waste
too mach paper, even though they know that this work is
harmful to the environment and sustainability. | believe it is a

methods and
approaches to
managing
acceptance of
change.
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cultural issue. We have become accustomed to working this
way » (Respondent D)

«There is a lot of work to be done to change our
administrative culture. It is a crisis of confidence and, | repeat
once again, of organizational culture » (Respondent C)

Table 10: Thematic analyses

DISCUSSIONS

The research focuses on the moderating role of acceptance of change in the relationship between green
transformational leadership (GTL) and digital innovation capability (DIC), using a mixed methodological
approach to ensure both statistical generalization and contextual richness.

Quantitative results

The quantitative results of this research, based on structural equation modeling (PLS-SEM), confirm the
robustness and validity of the model measuring the relationships between green transformational leadership
(GTL), acceptance of change (AC) and digital innovation capability (DIC). Statistical analyses show that GTL
has a direct, positive and significant effect on digital innovation capacity (p = 0.348, p = 0.001), meaning that
the presence of green transformational leadership strengthens the capacity of public organizations to innovate
digitally. Furthermore, employees' acceptance of change also has a positive influence on this capacity for
innovation ( = 0.220, p = 0.032), highlighting the crucial importance of civil servants' openness and willingness
to embrace technological change. Furthermore, the study reveals a significant moderating effect of acceptance
of change on the relationship between GTL and DIC (B = 0.150, p = 0.036), indicating that the impact of green
leadership on digital innovation is amplified when employees show a high level of acceptance of change. The
observed effect sizes, including a medium effect for the direct influence of GTL (f2 = 0.138) and a modest effect
for moderation (f2 = 0.034), as well as the model quality indicators (R? of 0.121 and Q2 of 0.06), confirm the
relevance of these relationships in the context of the Tunisian public administration. These results highlight the
essential synergy between visionary leadership focused on sustainability and an organizational culture receptive
to change to effectively strengthen digital innovation capabilities.

These results, though modest in predictive power, are contextualized below within public sector constraints. The
modest R? (0.121) and Q2 (0.06) are critically situated within public administration research limitations,
including hierarchical cultures and limited digital maturity in Tunisia (EI Mahi & Slaoui, 2023), mirroring
findings in similar PLS-SEM studies (e.g., R? = 0.15 for innovation in public sectors; Pupion, 2018). These
metrics affirm the model's out-of-sample predictive validity while highlighting avenues for enhanced
generalizability through larger samples or longitudinal designs.

Quialitative Findings

The qualitative analysis based on semi-structured interviews with four regional delegates from the Tunisian
education system offers a deeper understanding of the dynamics linking green transformational leadership (GTL)
and digital innovation capability (DIC) in practice. The thematic results indicate that leaders are expected to
model adaptability and confidence-even when they are not technical experts-by prioritizing support for
employees and mobilizing managerial backing to facilitate technology adoption, with training emerging as a key
lever for strengthening staff skills and confidence in using new digital tools.

At the organizational level, the implementation of digital innovations requires exemplary leadership that
encourages active employee participation and relies on continuous feedback loops to adjust work processes. The
interviews also reveal cultural and generational resistance, particularly among older employees attached to
traditional paper-based practices, which underlines the need to rethink change-management approaches and to
focus more on transforming Tunisian administrative culture. Finally, leaders seek to promote employee
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autonomy, encouraging individuals to take initiative and develop their competences, especially in relation to
environmental sustainability and responsible use of digital technologies.

These findings enrich the interpretation of the quantitative results by adding a human, cultural, and contextual
layer. They show that the success of GTL depends heavily on its alignment with employees’ genuine acceptance
of change and confirm the crucial role of an organizational culture open to change in fostering sustainable digital
innovation in Tunisian public administration. This discussion therefore strengthens understanding of the
quantitative outcomes by demonstrating that effective digital and ecological transformation in the Tunisian
public sector relies simultaneously on visionary leadership and on a culture that actively supports and values
change.

Implications

This study highlights several major implications for Tunisian public administration. First, it underscores the need
to invest in leadership-development programmes that cultivate green transformational leadership qualities, such
as acting as an ecological role model, communicating a clear sustainability vision, providing intellectual
stimulation, and offering individualized support to employees.

Second, it emphasizes the crucial importance of promoting acceptance of change among employees through
ongoing training, confidence-building measures, and psychological support aimed at reducing resistance and
strengthening commitment to digital tools. At the theoretical level, the findings enrich existing knowledge by
showing that acceptance of change positively moderates the relationship between green transformational
leadership and digital innovation capability, thereby highlighting how employees’ cultural and psychological
context conditions leadership effectiveness.

Finally, the study invites managers to adopt a dual approach that combines strong, visionary green leadership
with the deliberate development of an organizational culture that is receptive to change. This involves managing
resistance through targeted interventions-such as coaching, mentoring, and skills development-while
encouraging employee autonomy and participation in order to optimize sustainable digital transformation
aligned with environmental objectives; taken together, these insights constitute essential strategic levers for a
successful digital and ecological transition within Tunisian public organizations.

Future Research Prospects

Future research prospects emerge from several empirical limitations identified in this study. First, the model
explains a relatively small proportion of the variance in digital innovation capability (R2=0.121), which suggests
that important determinants of public-sector digital innovation remain unaccounted for. Future models could
therefore incorporate additional organizational and environmental variables-such as digital infrastructure,
regulatory frameworks, political support, and affinity for digital technologies-to develop more robust
explanatory and predictive frameworks for digital innovation in public organizations. Broader contextual factors,
including organizational culture and organizational trust, also warrant deeper investigation, and expanding
research beyond Tunisia to other developing and emerging countries would strengthen external validity.

Second, the Data Management dimension shows limited convergent validity (AVE = 0.450), indicating that the
underlying construct is only partially captured by the current items. Future research should develop a
public-sector-specific Data Management scale that includes measures of data governance, interoperability,
security, and data-driven decision-making, in order to more accurately reflect the central role of data in digital
innovation capability. Refining this construct’s operationalization would both improve the measurement model
and enhance the overall predictive power of structural models linking leadership, acceptance of change, and
digital innovation.

Third, the use of a cross-sectional design and the focus on a single national context and one ministry limit both
the generalizability of the findings and the capacity to draw causal inferences. Longitudinal and multi-level
research designs would make it possible to analyze how leaders adapt their practices, how acceptance of change
evolves, and how data-management strategies develop across organizational levels, as well as how these
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dynamics shape digital innovation trajectories over time. Comparative studies across countries, sectors, and
types of public organizations would further help identify contextual conditions under which green
transformational leadership and acceptance of change exert the strongest impact on digital innovation capability.

CONCLUSION

This research examined how acceptance of change moderates the relationship between green transformational
leadership (GTL) and digital innovation capability (DIC) within Tunisian public administration, using a rigorous
mixed-methods design that combined quantitative analysis and qualitative evidence. The findings confirm that
GTL significantly enhances DIC, while employees’ acceptance of change both directly strengthens DIC and
exerts a positive moderating effect, amplifying the influence of green leadership on digital innovation.

These results underline the paramount importance of the interaction between visionary, sustainability-oriented
leadership and an organizational culture that is open to change for achieving successful digital and ecological
transformation in the public sector. The study addresses notable gaps in the literature by jointly integrating green
leadership, acceptance of change, and digital innovation capability into a single model tailored to transition
economies such as Tunisia, and it highlights the central role of human factors-attitudes, readiness, and
adaptability-alongside technological and organizational capabilities in enabling sustainable innovation.

On a practical level, the findings call for targeted leadership-development initiatives, sustained employee
engagement, and comprehensive change-management strategies that nurture a culture of openness, learning, and
participation. From a managerial perspective, a dual approach is essential: strengthening green transformational
leadership while simultaneously addressing employee readiness and resistance in order to accelerate digital
transformation aligned with environmental objectives.

Future research should investigate the longitudinal evolution of these dynamics and examine how they manifest
across diverse institutional contexts, which would further deepen understanding of sustainable public innovation.
Overall, this study provides valuable theoretical and empirical insights to guide decision-makers and
practitioners in promoting inclusive, effective, and green digital governance in Tunisia and in similar settings.
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