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Abstract

Sustainability leadership is increasingly recognised as essential for addressing complex
socio-ecological challenges, yet empirically grounded competency frameworks remain
scarce, particularly those derived from interdisciplinary and intergenerational samples.
Building on an extensive literature synthesis, this study developed an a priori framework
comprising four dimensions: (1) Knowledge & Understanding, (2) Values, Motivation & Pur-
pose, (3) Leadership Practices & Impact, and (4) Inner Development & Learning, operationalised
into 20 core competency elements. A convergent parallel mixed-methods design was con-
ducted at Kiel University, combining quantitative importance ratings from 301 partici-
pants with qualitative content analysis of open-ended responses from 312 participants
across all faculties and status groups. Quantitative findings supported all 20 elements,
with systemic, value-oriented, and collaborative competencies rated particularly highly.
Qualitative findings supported all deductive competency domains, with K2 and K5
merged into one integrated category, and added 12 inductive categories, foregrounding
relational, visionary, critical-systemic, and inner-directed capacities. Trust and empathy
emerged as implicit foundations across several dimensions. The resulting framework is
organised across four competency dimensions and three relational levels: I (the leader
within), Us (in relation to others), and World (in relation to society and systems). It offers
a theoretically and empirically grounded foundation for sustainability leadership devel-
opment in higher education, organisations, and professional training.
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Agreement [4] gave renewed institutional impetus to this recognition, prompting a
marked growth in scholarly attention to sustainability leadership as a distinct field of in-
quiry at the intersection of leadership theory and sustainability science [5-7]. Beyond ef-
fective management, this field is concerned with the normative, relational, and systemic
capacities that transformative sustainability action demands.

Significant theoretical and empirical progress has been made in mapping the con-
tours of sustainability leadership across three interrelated domains. At the definitional
and conceptual level, foundational work has established that sustainability leadership is
concerned not simply with effective management but with mobilising others towards sys-
temic sustainability transformation, with long-term thinking, ethical grounding, and an
integrative understanding of environmental, social, and economic dimensions at its core
[2,5,8]. A recent integrative systematic review identifies stewardship as the conceptually
distinctive attribute that sets sustainability leadership apart from adjacent paradigms such
as transformational or responsible leadership [5]. Stewardship is understood as a forward-
looking accountability that integrates care for both human and ecological systems across
generations. At the competency level, a growing body of empirical work has sought to
identify the knowledge, values, and inner capacities that sustainability leaders require.
Systems thinking, values-orientation, ethical commitment, reflective practice, resilience,
and the capacity to work with uncertainty and complexity emerge as recurring compe-
tency clusters across diverse organisational and sectoral contexts [7,9,10]. Qualitative and
mixed-methods studies document that practitioners regard personal value commitment,
intrinsic motivation, and the capacity for self-reflection as foundational rather than sup-
plementary to effective sustainability leadership [6,11]. At the organisational and systemic
level, multilevel frameworks have demonstrated that sustainability leadership operates
through dynamic interactions across individual, group, organisational, and societal levels,
with collaborative practice, role modelling, and the embedding of sustainability into or-
ganisational culture and decision-making identified as key behavioural mechanisms
[7,12,13]. Yet, despite this progress, three structural gaps persist. First, no consensus has
emerged on a unified conceptualisation, and validated measurement instruments remain
largely absent, which means that the relative importance of leadership dimensions has not
been assessed in ways that allow for cross-contextual comparability [5]. Second, existing
frameworks are predominantly context-specific and have rarely been validated through
empirical data that integrates both qualitative practitioner perspectives and quantitative
salience ratings. Third, and most fundamentally, no framework has been derived from a
sample that is itself interdisciplinary and intergenerational, both of which are constitutive
properties of the sustainability paradigm [1,14-16].

Higher education institutions occupy a distinctive position in this landscape: they
simultaneously serve as sites of sustainability leadership development and as communi-
ties spanning the full range of disciplines, career stages, and generational perspectives
[11,17,18].

The present study draws on this property through a convergent parallel mixed-meth-
ods design conducted at Kiel University in Germany, drawing on respondents from all
faculties and status groups, and integrating qualitative content analysis of open-ended
responses with quantitative importance ratings. Both strands are structured around four
theoretically derived dimensions of sustainability leadership competence, namely
Knowledge & Understanding, Values, Motivation & Purpose, Leadership Practices & Im-
pact, and Inner Development & Learning, all of which were developed through an exten-
sive literature synthesis prior to data collection (Section 2).

The study makes three interrelated contributions: it produces a sustainability leader-
ship competency framework derived from a convergent parallel mixed-methods design
(a design approach that, as Sajjad et al.’s [5] integrative review documents, has rarely been
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applied in sustainability leadership research) and from an age-diverse, cross-status sam-
ple spanning all faculties and status groups of a university; it demonstrates how a conver-
gent parallel design can yield both depth and breadth for a complex, multi-dimensional
construct; and it provides a practically oriented framework for sustainability leadership
development in higher education and beyond. The paper proceeds as follows: Section 2
reviews the theoretical background and derives the four core dimensions; Section 3 de-
scribes the research design and analysis procedures; Section 4 reports and integrates the
findings; Section 5 discusses implications; and Section 6 presents conclusions.

The present study addresses three research questions: (1) Which sustainability lead-
ership competencies are perceived as most important by an interdisciplinary and inter-
generational university sample? (2) Which competency elements emerge inductively from
qualitative data beyond the a priori framework? (3) How can qualitative and quantitative
findings be integrated into a coherent sustainability leadership competency framework?

2. Theoretical and Empirical Background
2.1. Sustainability Leadership: Conceptual Foundations and Definitional Landscape

The concept of sustainability leadership has emerged as a distinct and rapidly grow-
ing field of inquiry at the intersection of leadership theory and sustainability science. Pub-
lications in the field increased markedly from 2015 onwards, correlating with the adoption
of the United Nations Sustainable Development Goals and the Paris Agreement. These
global frameworks fundamentally repositioned leadership as a strategic lever for systemic
sustainability transformation [5,6]. Related constructs —including responsible leadership, en-
vironmental leadership, and green leadership—have each contributed important theoretical
and empirical perspectives, and the literature increasingly treats these as overlapping ter-
minological variants rather than strictly distinct concepts [5]. As Boeske [6] demonstrates
in a systematic review, the literature has progressively converged around the broader um-
brella term sustainability leadership, integrating insights from these adjacent traditions
into a coherent (though still developing) body of knowledge.

Foundational definitions centre on the leader’s role in mobilising others towards sus-
tainable ends. Visser and Courtice [8] (p. 8) define a sustainability leader as someone who
“inspires and supports action towards a better world.” Eustachio et al. [2] (p. 7) offer a
more action-oriented formulation, characterising the sustainability leader as the person
who “motivates and influences followers in order to overcome sustainability barriers and
address sustainability challenges, guaranteeing that society meets the needs of the present
without compromising the ability of future generations to meet their own needs.” A recent
integrative systematic review of 145 peer-reviewed articles identifies two recurring con-
ceptual lenses through which such definitions are constructed [5]: a micro-level perspective
that emphasises leaders’ personal values, ethical grounding, long-term thinking, and be-
havioural accountability towards stakeholders and sustainability outcomes; and a macro-
level perspective that views sustainability leadership as embedded within organisational
structures shaping culture, resilience, and value creation across environmental, social, and
economic domains. Across both levels, three themes recur consistently: an orientation to-
wards long-term systemic impact, a commitment to ethical and values-based action, and
an integrative understanding of the social, environmental, and economic dimensions of
sustainability.

Importantly, sustainability leadership is not reducible to a single leadership style.
Transformational, responsible, servant, ethical, and paradoxical leadership each illumi-
nate different facets of how leaders drive sustainability [6,19]. Rather than privileging one
approach, the sustainability leadership literature increasingly recognises that effective
leaders draw flexibly on multiple orientations, adapting their practices to the systemic
tensions and contextual demands of sustainability challenges [7,20]. Systematic content
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analysis confirms this cross-paradigmatic complexity: while sustainability leadership
shares attributes such as ethical orientation, long-term vision, and people-centricity with
transformational, servant, and authentic leadership, one attribute emerges as conceptually
distinctive: stewardship [5]. Defined as a forward-looking accountability that integrates
care for both human and ecological systems across generations, stewardship connects eco-
logical, social, and economic obligations into a single integrative leadership commitment.
Unlike the follower-centricity of servant leadership or the ethical stakeholder framing of
responsible leadership, stewardship in the sustainability leadership paradigm explicitly
extends responsibility to encompass intergenerational equity and ecological integrity, and
cannot be reduced to any adjacent paradigm [5].

2.2. Theoretical Frameworks in Sustainability Leadership Research

Several integrative frameworks have sought to map the structural dimensions of sus-
tainability leadership. Visser and Courtice [8] proposed a foundational model comprising
three interacting components: the individual leader’s traits, styles, skills, and knowledge;
the internal and external context for leadership; and the actions leaders take. This model
was among the first to acknowledge that sustainability leadership is inherently relational,
non-hierarchical, and contextual, a property that distinguishes it from earlier, more indi-
vidualistic conceptions of leadership. Visser and Courtice [8] further identified seven key
characteristics of sustainability leadership: systemic understanding, emotional intelli-
gence, values orientation, compelling vision, inclusive style, innovative approach, and
long-term perspective.

Building on this, Sajjad et al. [7] developed an integrative multilevel framework link-
ing individual-level mechanisms (micro), organisational-level mechanisms (meso), and
broader societal context (macro). This multilevel perspective reflects a growing recogni-
tion in the literature that sustainability leadership cannot be understood in isolation from
the systems within which it operates. Eustachio et al. [2] theorise this as a principle of
systems leadership, while Jayashree et al. [13] demonstrate it empirically, showing that
sustainability leadership unfolds through dynamic, reciprocal interactions across individ-
ual, group, organisational, and societal levels, grounded in Freeman’s [21] stakeholder
theory.

Suriyankietkaew et al. [12] contribute the Honeybee Leadership model —originally
developed by Avery and Bergsteiner [22] and empirically extended to community-based
social enterprises. The model comprises 23 sustainable leadership practices organised
around employee development, knowledge-sharing, innovation, participation, and long-
term organisational resilience, providing one of the most comprehensive empirically
tested catalogues of sustainability leadership behaviours currently available. Similarly,
Ruwanika and Massyn [9] developed the Leadership Competence Framework for Sus-
tainable Development (LCFSD) —structured as a ‘bicycle metaphor’ —that integrates core
values (e.g., ethical behaviour, care for all, respect), core competencies (e.g., ecosystem
thinking, self-leadership, knowledge of SDGs), collaborative competencies, strategic com-
petencies, and personal leadership qualities. Grounded in systems theory and compe-
tency-based approaches to leadership development, the LCFSD represents one of the most
theoretically grounded multi-component sustainability leadership frameworks to date.

At the individual and developmental level, the Inner Development Goals (IDG)
framework has gained traction as a theoretically grounded model of the inner capacities
required for sustainability transformation [23,24]. The IDG framework identifies five di-
mensions and 23 associated skills and qualities. These dimensions are: Being (relationship
to self), Thinking (cognitive skills), Relating (caring for others and the world), Collaborat-
ing (social skills), and Acting (enabling change). This framework resonates strongly with
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calls to move beyond technical expertise towards the cultivation of intrinsic, relational,
and transformative capacities in sustainability leaders [11].

Despite this progress, the extant literature is characterised by notable fragmentation:
conceptual discussions predominate, validated measurement instruments are largely ab-
sent, and a notable concentration of studies has emerged in Southeast Asia while Western
and Northern research contexts remain comparatively underrepresented [5]. Existing
frameworks have been developed predominantly in specific organisational or sectoral
contexts —manufacturing [9], small and medium enterprises [12,25], higher education
[11,23] —and few have been derived from empirical data capturing what leaders and
stakeholders across contexts regard as the core dimensions of sustainability leadership.

2.3. Research Gap and Aim of the Present Study

While significant theoretical and empirical progress has been made in mapping the
contours of sustainability leadership, several gaps remain. First, existing frameworks are
predominantly context-specific and have rarely been validated through empirical data
that integrates both the qualitative perspectives of practitioners and the quantitative sali-
ence ratings of leadership dimensions. Second, despite a growing body of definitions, no
consensus has emerged on a unified conceptualisation of sustainability leadership. A re-
cent integrative review confirms that this fragmentation persists across disciplines, levels
of analysis, and measurement approaches [5]. Third, the near-absence of construct-spe-
cific, psychometrically validated measurement instruments means that the relative im-
portance of leadership dimensions has not previously been assessed in ways that allow
for cross-contextual comparability [5]. Fourth, and perhaps most fundamentally, existing
frameworks have not been developed from samples that are themselves interdisciplinary
and intergenerational —two properties that are constitutive of the sustainability paradigm
itself [14-16]. Sustainability challenges cannot be addressed by any single discipline alone,
and intergenerational equity lies at the heart of sustainability as a normative concept [1].
A framework for sustainability leadership that does not draw on perspectives across dis-
ciplines and generations risks reproducing exactly the fragmentation it seeks to overcome.
Although the higher education context has been identified as a particularly significant
setting for sustainability leadership development [11,18,23], existing frameworks have not
been derived from empirical data that systematically captures this interdisciplinary and
intergenerational breadth.

The present study addresses these gaps through a convergent parallel mixed-meth-
ods design conducted at Kiel University, integrating qualitative content analysis of open-
ended survey responses with quantitative analysis of importance ratings. The sample in-
cludes all status groups and faculties of the university, providing the interdisciplinary and
intergenerational breadth that the sustainability paradigm demands. The resulting frame-
work is theoretically grounded, empirically grounded and initially supported, and in-
tended to provide a shared orientation for sustainability leadership across organisational
and societal contexts. As a first step, the following section synthesises the theoretical and
empirical literature into four core dimensions of sustainability leadership that formed the
a priori basis for both the quantitative instrument and the qualitative coding scheme

2.4. Identifying Core Dimensions of Sustainability Leadership

The first step of the framework development was an extensive literature review in
the form of a structured collaborative literature synthesis, following the familiarisation and
thematic framework development stages of the Framework Method [26].

Synthesising the theoretical and empirical literature reviewed above, four overarch-
ing dimensions of sustainability leadership were identified, each representing a qualita-
tively distinct domain of competence, orientation, and practice: (1) Knowledge &
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Understanding, (2) Values, Motivation & Purpose, (3) Leadership Practices & Impact, and (4)
Inner Development & Learning. These dimensions form the a priori framework that guided
both the instrument development and the qualitative coding scheme of the present study
(see Section 3).

2.4.1. Knowledge & Understanding

Sustainability leadership requires a particular form of knowledge that goes beyond
domain expertise to encompass systemic and relational understanding. Leaders need to
develop knowledge of sustainability issues across environmental, social, and governance
(ESG) dimensions, including climate change, biodiversity, social inequality, and the Sus-
tainable Development Goals (SDGs), as well as the capacity to think systemically about
the interdependencies among them [9,12]. Systems thinking —the ability to perceive, ana-
lyse, and navigate complex feedback loops, non-linear dynamics, and cross-scale interac-
tions within socio-ecological systems—is widely regarded as a foundational competence
for sustainability leaders [7,10]. As Balda et al. [27] (p. 123) argue, leadership for sustain-
ability must take into account the complexities of socio-ecological systems and the inter-
connected nature of the SDG agenda, recognising that “the SDGs are meant to be under-
stood as an interconnected agenda where one goal is only possible in concert with all the
Goals.” Venn et al. [10] (p. 7) similarly report that sustainability professionals explicitly
describe the necessity of systems analysis: “you have to be a systemic analyst—analyse in
the field —brakes, levers, actors.”

This dimension also encompasses understanding of cause-and-effect relationships
across time, long-term path dependencies, and the role of diversity and inclusive decision-
making as epistemic resources for navigating complexity [9]. Crucially, systems thinking
is not merely a cognitive competence but connects directly to the capacity for transform-
ative action: as Venn et al. [10] (p. 8) note, “a sustainability professional who is not capable
of applying systems- or futures-thinking to a sufficient degree would simply not be able
to do the job.”

2.4.2. Values, Motivation & Purpose

Values and ethical orientation constitute the motivational foundation of sustainabil-
ity leadership, rather than merely supplementing it. Boeske and Murray [25] synthesise
the ideological and moral dimension of sustainability leadership, identifying that this tra-
dition is rooted in a moral purpose: leaders who are more aware of eco-centric values
develop an ecological vision and are personally committed to reducing or preventing
harm. Boeske [6] corroborates this in a comprehensive cross-tradition review, finding that
the importance of moral and ethical values, attitudes and beliefs is the single most con-
sistent key leadership finding shared across sustainable, sustainability, and environmen-
tal leadership approaches. Sajjad et al. [7] argue that addressing societal grand challenges
requires leadership that is fundamentally ethically charged and sustainability-driven,
with ethical and moral principles (including environmental justice, intergenerational eq-
uity, and stewardship) constituting the normative foundation of the sustainable develop-
ment paradigm.

At the organisational level, Matos et al. [19] identify ethics, trust, value creation, and
social change as the core dimensions of responsible leadership; Suriyankietkaew et al. [12]
(p- 25) operationalise this through core principles of ethical behaviour, fairness, account-
ability, transparency, and long-term orientation, finding that ethical values and norms are
“strongly entrenched” in the culture of high-performing sustainable enterprises. Beyond
individual ethics, this dimension captures the motivational and relational dynamics of
purpose-driven leadership. Intrinsic motivation, commitment to sustainability as a per-
sonal value, and the capacity to inspire others are recurrent themes across the literature
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[8,10]. Venn et al. [10] (p. 9) report sustainability practitioners expressing: “Our own

17

values of trying to save the environment are very strong!” —illustrating how personal
value commitment functions as a primary motivational driver for sustainability-oriented
work.

Equally important is an orientation towards openness, inclusion, and the valuing of
diverse perspectives. Wamsler et al. [11] connect this to a broader shift towards a relational
paradigm in sustainability leadership, documenting how practitioners increasingly de-
scribe their motivations in terms of hope, courage, and collective purpose rather than anx-
iety-driven engagement. Venn et al. [10] (p. 7) define values-thinking as “the ability to
perceive, analyse, reconcile, and negotiate values, norms, principles, and objectives”,
highlighting its foundational role in navigating the notoriously complex and multistake-
holder-dependent nature of sustainability issues.

2.4.3. Leadership Practices & Impact

The third dimension concerns the behavioural repertoire through which sustainabil-
ity leaders translate values and knowledge into organisational and societal change. The
literature identifies several clusters of practice as particularly salient. Role modelling and
ethical behaviour are consistently highlighted: by demonstrating sustainability standards
in their own conduct, leaders shape the normative environment for those around them
and signal the organisation’s environmental and social value orientation [6,28]. Asante
[28] demonstrates empirically that subordinates’ internalisation of their manager’s envi-
ronmental values deepens when leader and follower share the same values, confirming
that green leadership operates most effectively through value alignment rather than
through directive authority alone.

Co-creation, participation, and collaborative practice are presented as essential for
mobilising diverse stakeholders towards shared sustainability goals [13]. Strategic sus-
tainability planning, including the embedding of sustainability into organisational vision,
structures, policies, and decision-making processes, constitutes a further cluster [12]. Net-
work-building and knowledge-sharing beyond organisational boundaries extend the sus-
tainability leader’s impact into wider ecosystems of change [17]. Driving innovation and
managing change —including the navigation of systemic tensions and paradoxes inherent
in sustainability governance [29] —complete this dimension.

Crucially, this dimension encompasses not only individual behavioural competen-
cies but also the meso-level organisational conditions that sustainability leaders create:
inclusive team climates, cultures of experimentation and continuous learning, and recog-
nition systems that reinforce sustainable behaviour at all levels [12]. Jayashree et al. [13]
(p- 20) argue that the enactment of sustainability leadership “should be driven by a multi-
level and horizontal model built on the fundamentals of reciprocity and inclusivity, not
as a tick-box exercise, but as a fundamental requirement.”

2.4.4. Inner Development & Learning

The fourth dimension addresses the interior capacities that sustainability leaders de-
velop through ongoing self-work and transformative learning. Wamsler et al. [11] argue
that contemporary societal crises are fundamentally relationship crises —rooted in discon-
nection from self, others, and the natural world —and that addressing them requires lead-
ership development that integrates cognitive, social-emotional, ethical, and embodied di-
mensions of human experience. Self-reflection and self-awareness are foundational: Sajjad
et al. [7] identify reflective practice as a key individual-level mechanism enabling sustain-
ability leaders to make sense of their personal values, motives, and goals—and to
strengthen their connections with others in the pursuit of collaborative sustainability ac-
tion. Matos et al. [19] observe that the path to responsible leadership is unique for
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everyone, shaped by personal characteristics and life experiences, with self-awareness
identified as the most critical element.

Resilience and the capacity to work productively with uncertainty, ambiguity, and
paradox are equally central [7]. Sajjad et al. [7] argue that resilience-focused sustainability
leadership is best positioned to navigate critical paradoxical tensions, maintaining a pro-
ductive balance between contradictory demands (present and future, anticipation and ad-
aptation, profit and purpose) simultaneously. Wamsler et al. [11] document how empa-
thy, compassion, and emotional intelligence emerge from a shift towards more intrinsic
and relational capacities, presenting these qualities as essential for the trust-based, collab-
orative leadership practices that sustainability transformation demands. Wamsler et al.
[11] (p. 5) report that participants in sustainability leadership programmes describe a shift
from anxiety-driven motivations towards experiencing “hope, love, and courage” and
perceiving their work as meaningful, collaborative, and embodied.

Finally, mindfulness and the capacity for presence enable leaders to avoid mechani-
cal, reactive responses to complexity and to bring the quality of attention required for
transformative decision-making [7]. Wamsler et al. [11] (p. 11) emphasise the value of
mindfulness-informed methods, integrating compassion, gratitude, and nature contem-
plation, as key practices for fostering “awareness, connection, and care” in sustainability
leaders. Collectively, these inner capacities are best understood not as fixed traits but as
ongoing developmental achievements —cultivated through reflective practice, transform-
ative learning experiences, and engagement with co-learning communities and commu-
nities of practice [11,23,24]. The Inner Development Goals framework (IDGs) [24] provides
a structured, empirically grounded roadmap for this developmental pathway, linking
specific inner skills to collective sustainability outcomes.

Synthesised from the theoretical and empirical literature reviewed in this section,
these four dimensions and their constituent core elements formed the a priori framework
for the present study. Each core element was operationalised in two parallel ways: as a
closed importance item in the quantitative survey strand, and as a deductive coding cate-
gory in the qualitative content analysis of open-ended responses. This dual operationali-
sation ensured full theoretical alignment across both strands of the convergent parallel
mixed-methods design and is described in detail in Section 3.

3. Materials and Methods

This study employed a convergent parallel mixed-methods design [30], in which a
qualitative and a quantitative strand were conducted concurrently, analysed inde-
pendently, and integrated at the results stage. The qualitative strand aimed to identify
competencies that leaders in science, practice, and education —including team leaders,
professors, educators, and students —associate with sustainability leadership through
open-ended responses; the quantitative strand assessed the perceived importance of pre-
defined competency items via Likert-type rating scales. Both strands drew on the same
survey instrument and participant pool and were analysed independently. The open-
ended questions preceded the closed importance ratings within each dimension block.
Integration was achieved through a joint display enabling triangulation of findings across
both data types (see Section 4.3). This design was chosen because it allows each strand to
compensate for the inherent limitations of the other while together producing a more com-
prehensive and empirically grounded competency framework.

3.1. Quantitative Strand

The shared survey instrument comprised four thematic dimensions of sustainability
leadership competence: (1) Knowledge & Understanding (K), (2) Values, Motivation & Purpose
(V), (3) Leadership Practices & Impact (P), and (4) Inner Development & Learning (L). Within
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each dimension, participants first responded to one open-ended question and then rated
five closed items on Likert-type scales. The present section describes the development and
quantitative analysis of the closed items; the qualitative analysis of the open-ended re-
sponses is described in Section 3.2.

3.1.1. A Priori Framework Development

Building on the literature synthesis reported in Section 2.4, the survey items and the
underlying competency framework were developed prior to data collection through a
structured collaborative process, following the familiarisation and thematic framework
development stages of the Framework Method [26] and drawing on elements of concept
mapping [31] to visually organise and iteratively refine the hierarchical relationships
among dimensions, subcategories, and items on a shared digital workspace. Conceptual
units from the literature were collectively sorted into thematic dimensions through itera-
tive discussion, resulting in the four final dimensions used in the present study. Core ele-
ments within each dimension were subsequently operationalised into survey items
through a charting process, in which we mapped conceptual units onto candidate item
formulations, reviewed each other’s items for clarity and theoretical grounding, and
reached consensus through discussion.

To establish content validity, the item pool was reviewed through a collegial content
review involving five colleagues with different disciplinary backgrounds (geography,
higher education, economics, and psychology), who discussed whether each item ade-
quately represented its corresponding core element and the broader dimension. Items
were revised based on expert feedback to improve conceptual clarity and boundary pre-
cision. The instrument was additionally piloted with a convenience sample including a
representative of the Green Office and students from different academic disciplines using
a cognitive pretesting procedure, in which participants worked through all items and pro-
vided feedback on comprehensibility and clarity. Minor wording adjustments were made
where participants indicated ambiguity or misinterpretation. These iterative review steps
were completed prior to survey deployment.

This process yielded five core elements per dimension, 20 in total, each rated by par-
ticipants regarding its importance for sustainability leadership on a 7-point Likert scale
from 1 (not important at all) to 7 (extremely important). The same core elements also
served as deductive coding categories in the qualitative strand (see Section 3.2), ensuring
full theoretical alignment across both strands of the mixed-methods design.

The complete item list with corresponding core elements and key literature sources
is presented in Table 1.

Table 1. Overview of dimensions and core elements of sustainability leadership.

Code Core Element Survey Item Key Literature
Knowledge & Understanding

Leaders understand key sustainability concepts, such as the
Conceptual Sustainability 4 Y P

K1 Sustainable Development Goals (SDGs), the three dimensions [2,6-9,27]

Knowledge L .
of sustainability, and major global challenges.

K2 Systems Thinking & Impact Un- Leaders understand how actions at different levels (individual, [2,6-8,27,32]
derstanding team, organisational) interact to shape sustainability outcomes.” '~ '

K3 Cause-Effect Relationships over Leaders understand how short-term actions can influence long—[7 §,13,27]
Time term sustainability pathways. T

K4 Knowledge of Diversity & Inclu- Leaders understand how diversity and inclusive participation [9,10,13,33]
sive Decision-Making improve decision-making in sustainability contexts. T

K5 Systemic Impact Awareness Leaders understand that their actions affect the social, eco- [6,7,20,34]

nomic, and ecological environment.
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Values, Motivation & Purpose
Intrinsic Motivation & Inspira- ; L o Lo
Vi ton Leaders are driven by intrinsic motivation and inspire others. [6,8,12,19]
V2 Fairness & Inclusivity as Core  Leaders value fal:rness which means they respect everyone and [7,913,17,27]
Value leave no one behind.
L oy .
V3 Trust, Honesty & Transparency eaders value building trust and believe that honesty and [7,12,19,35]
transparency are fundamental.
V1 Commitment & Sense of Respon- Leaders are committed to sustainable development and feel re- [6,8,19,20]
sibility sponsible for joint efforts. T
O & A iation of Di- . . .
V5 Ve}::ﬁr;ess PPIECation Ot =4 1 eaders value openness to new ideas and diverse perspectives. [9,10,12,36]
Leadership Practices & Impact
Lead t le models by upholding high ethical, social
P1  Role Modelling & Ethical Action < ° fc' 15 70°¢ MOGELS Oy UPHOWINS MIGI CHCHt, SOCUT ¢ ¢ 33 34 37 38)
and environmental standards.
P2 Driving Change & Fostering In-  Leaders promote change by challenging established routines [2,67,12,13]
novation and encouraging innovative approaches. e
P3 Networking & Knowledge Shar- Lea‘ders’ bv'tild network§ and share quou?ledge to foster collabo- [7,10,12,17,18,25]
ing ration inside and outside the organisation.
P4 Strategic Sustainability Planning Leaders develop and implement long-term sustainability stmte—[ 6,7,12,13,39]
& Implementation gies to achieve organisational goals. T
5 Team Clir.nate & Collaborative Lea‘ders foster téam unity by creating a supportive and collabo- [10,12,13,23,27,40]
Leadership rative work environment.
Inner Development & Learning
Lead ] ] If- tion to understand thei
L1 Self-Reflection & Self-Awareness 02447 ¢ngage in ongoing self-reflection to understand their 7 14 15 19 35 411
strengths, weaknesses, and personal development needs.
Empathy, Compassion & Emo-  Leaders intentionally develop kindness, empathy, and emo-
L2 ) . A . ) [8,10,11,27]
tional Awareness tional awareness in their interactions with others.
Leaders work on staying present and attentive when making
L3 Mindfulness & Presence decisions and interacting with others as part of their personal [7,11,12,32]
development.
Resilience & Coping with Uncer- Leaders build resilience by learning to navigate ambiguity,
L4 , [7,11,12,27]
tainty stress, and unexpected setbacks.
L5 Co-Learning & Collective Learn- Leaders cultivate co-learning environments where people in- [10,11,18,23,27]

ing Environments

spire and empower each other.

3.1.2. Sample

Of the initial N = 1175 respondents who initiated the survey, 874 discontinued before
completing any substantive items (attrition rate: 74.38%), yielding a final dataset suitable
for analysis. Because demographic information was collected after the initial consent
screen, no demographic data are available for respondents who discontinued before com-
pleting any substantive items, precluding a formal comparison of completers and non-
completers. Participants were recruited at Kiel University (Kiel, northern Germany)
through a multi-channel strategy targeting all faculties and status groups: direct outreach
to student councils and study deaneries across all faculties, visits to courses and seminars,
distribution of posters and flyers, and contact with actors involved in sustainability-re-
lated activities at the university via the Green Office network. This broad recruitment ap-
proach was designed to achieve the disciplinary and status-group diversity of the sample
(see Section 2.3).

The survey was administered online in English. Participants were explicitly permit-
ted to respond to the open-ended questions in German or English, reflecting the multilin-
gual composition of the university community.
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Of the N =301, 57.48% identified as female, 37.87% as male, 2.99% as non-binary or
gender-diverse, and 1.66% preferred not to indicate their gender. Age ranged from 18 to
68 years (M =29.48, SD = 11.42). In terms of status group, the sample comprised students
(64.45%), doctoral researchers (8.64%), postdoctoral researchers (6.98%), lecturers and
teaching staff (2.99%), professors (4.32%), administrative staff and coordinators (9.97%),
and other (2.66%). Participants were distributed across all faculties of Kiel University,
with the largest proportions from Faculty of Arts and Humanities (30.56%) and Faculty of
Mathematics and Natural Sciences (23.26%).

For the quantitative analyses, a dimension-wise inclusion criterion was applied: par-
ticipants were retained within a given dimension if they had provided at least one valid
response on the importance scale for that dimension. This criterion was chosen to maxim-
ise retention of participants who engaged substantively with at least part of the instru-
ment. This yielded dimension-specific sample sizes ranging from N = 237 (Learning &
Inner Development) to N = 301 (Knowledge). A sensitivity analysis confirmed that mean
differences for each dimension score between dimension-wise inclusion and complete-
case inclusion were negligible (I AM| < 0.051), indicating robustness of the results across
inclusion criteria.

3.1.3. Analysis

The 20 importance items were rated on a 7-point scale (1 = not at all important to 7 =
extremely important).

Internal consistency of each importance subscale was assessed using Cronbach’s «
prior to computing descriptive statistics. All four subscales demonstrated acceptable reli-
ability (K: o =0.85; V: a = 0.84; P: a = 0.79; L: ot = 0.84), and inter-item correlations were
uniformly positive (r min = 0.306 — 0.453), supporting the aggregation of items into dimen-
sion-level means.

Descriptive statistics (means and standard deviations) were computed for all 20 items
and aggregated into dimension-level scores using R version 4.6.0 (24 April 2026). Pro-
nounced ceiling effects were observed (skewness: —1.46 to —1.91), likely reflecting the nor-
mative orientation of the sample toward sustainability leadership competencies. Differ-
ences between items are therefore interpreted as relative priorities rather than absolute
distinctions [42].

3.2. Qualitative Strand

Each of the four survey dimensions was introduced by an open-ended question in-
viting participants to describe sustainability leadership competencies in their own words,
before proceeding to the closed importance-rating items. The four open-ended questions
were worded as follows: (1) Knowledge & Understanding: ‘In your view, what should
leaders know or understand to be effective Sustainability Leaders?’; (2) Values, Motiva-
tion & Purpose: ‘In your view, which underlying values, motivations, principles, or inner
orientations enable leaders to lead sustainably?’; (3) Leadership Practices & Impact: ‘In
your view, which concrete actions, methods, or leadership practices enable leaders to
drive sustainable change?’; (4) Inner Development & Learning: ‘In your view, what kinds
of self-development, reflection, or continuous learning should leaders engage in to man-
age sustainability challenges?’ Participants were instructed to respond freely in keywords
or full sentences, with no right or wrong answers indicated.

3.2.1. Sample

For the qualitative analyses, all participants who provided at least one open-ended
response were included, yielding a qualitative sample of N = 312 individuals. Because
open-ended responses were collected at the beginning of each dimension block, preceding
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the closed importance-rating items, some participants provided qualitative responses but
did not proceed to complete the quantitative items. This sequential structure accounts for
the slight difference between the qualitative (N = 312) and quantitative (N = 301) samples.
Of the 312 qualitative participants, 301 also provided at least one quantitative importance
rating, contributing to both analytic strands; the remaining 11 provided qualitative re-
sponses only. Of the 312 individuals, 43.8% responded exclusively in German, 42.9% ex-
clusively in English, and 13.3% used both languages across their responses.

3.2.2. Data Preparation and Segmentation

Following Mayring [43], open-ended responses were segmented into meaning units,
defined as thematically self-contained segments that each express a single coherent idea.
Segmentation was conducted by one researcher and served as the basis for subsequent
coding.

Prior to formal coding, an informed first-pass sorting was conducted to assign mean-
ing units to their theoretically appropriate dimensions, independent of the survey section
in which participants had originally provided their response. This step was necessary be-
cause participants frequently responded with content that crossed dimension boundaries,
for instance by addressing knowledge-oriented prompts with behavioural descriptions.
In total, n = 108 adjustments were made, comprising dimension reassignments and re-
movals of non-informative responses (e.g., meta-comments, single-word entries without
context, or expressions of unfamiliarity with the concept). The final dataset comprised K
=685, V =827, P =859, and L = 532 meaning units, yielding 2903 meaning units in total.

3.2.3. Coding Procedure

A deductive-inductive content analysis was conducted by combining the Framework
Method [26,44] with qualitative content analysis principles [43]. The Framework Method
provided the overarching analytical structure: familiarisation with the material, develop-
ment of a theoretically grounded thematic framework, systematic indexing of meaning
units to categories, charting of coded material by dimension, and mapping of patterns and
connections towards an integrated framework. Mayring’s [43] feedback loop principle
guided the iterative operationalisation of this structure. This included the deductive der-
ivation of coding categories from the a priori framework, the inductive development of
new categories where the material exceeded existing codes, and the repeated consensus
and re-coding rounds that ensured category stability. The 20 core elements of the a priori
framework (Section 3.1.1) served as the deductive coding categories, operationalised in a
codebook with definitions, inclusion and exclusion criteria, and bilingual anchor exam-
ples (see the OSF repository). Coding was performed in MAXQDA 24.

Responses were retained in their original language (German or English) and coded
based on semantic meaning rather than verbatim wording, in line with recommendations
for bilingual qualitative research [45-47]. Coding teams were required to demonstrate
reading proficiency in both languages prior to assignment. Anchor examples in the code-
book were documented bilingually to support consistent coding across language groups.
Quotations reproduced in this paper are presented in their original language followed by
an English translation provided by the authors; translation decisions for ambiguous cases
were documented in coding memos and discussed during consensus rounds.

The coding unit was defined as one meaning unit; the context unit was the complete
response from the same participant (identified via a shared person-ID). Multiple coding
was permitted up to a maximum of two codes per meaning unit, to account for themati-
cally overlapping content.

Coding proceeded in multiple iterative rounds following Mayring’s [43] feedback
loop principle. In a first step, all members of the research team independently coded a
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stratified random 25% subsample of each dimension (K =171, V =207, P = 215, L = 133
meaning units; random seed = 42) to estimate intercoder reliability and identify areas of
ambiguity. A consensus discussion followed, in which discrepant coding decisions were
reviewed, conceptual boundaries were clarified, and the codebook was refined. The re-
maining 75% of the material was subsequently coded through consensus coding, in which
two to three team members coded each segment collaboratively and resolved any disa-
greements through discussion. Where meaning units could not be adequately captured
by the deductive categories, inductive categories were created and operationalised with def-
initions, inclusion and exclusion criteria, and bilingual anchor examples. Each time new
inductive categories were introduced, the relevant sections of the material were re-coded
to ensure consistent application of the revised category system. This iterative process of
coding, consensus discussion, and targeted re-coding continued until the category system
was stable and no new categories emerged. All discrepancies were resolved through con-
sensus.

Following the completion of the coding process and the derivation of the full cate-
gory system, the research team assigned each of the 31 competency elements to one of
three relational perspectives—I (the leader within), Us (in relation to others), and World
(in relation to society and system), based on the primary directional focus of the qualita-
tive material coded within each category. This assignment emerged from collaborative
discussion within the research team, drawing on each category’s definition, anchor exam-
ples, and coded material. Disagreements were resolved through consensus.

3.2.4. Intercoder Reliability

Intercoder reliability was assessed on the stratified 25% subsample using Cohen’s
kappa (k) for dimensions coded by two raters (Knowledge & Understanding, Leadership
Practices & Impact, Inner Development & Learning) and Fleiss’ kappa for the Values, Mo-
tivation & Purpose dimension, which was coded by three raters. Kappa values were in-
terpreted following Landis and Koch [48].

Dimension-level kappa coefficients were: Knowledge & Understanding « = 0.40, in-
dicating fair agreement; Values, Motivation & Purpose k = 0.68(Fleiss’ k), indicating sub-
stantial agreement; Leadership Practices & Impact k = 0.64, and Inner Development &
Learning 1 = 0.65, both indicating substantial agreement. These coefficients represent
agreement prior to the consensus discussion and codebook refinement described above
and therefore reflect the initial calibration phase rather than the reliability of the final cat-
egory system. The lower agreement for the Knowledge dimension is attributable to con-
ceptual proximity between the categories systemic thinking and systemic impact aware-
ness, both of which address leaders’ capacity to understand complex interdependencies,
making consistent differentiation challenging. These ambiguities were subsequently clar-
ified through consensus discussion and codebook refinement prior to the main coding
phase.

3.2.5. Derivation of the I/Us/World Perspective Structure

Following Mayring’s [43] recommendation to examine the full category system for
overarching structural patterns in a final integration step, the research team identified two
cross-dimensional regularities in the directional focus of the inductively developed cate-
gories. The first pattern was a consistent cluster of inductive categories emphasising in-
terpersonal, emotional, and collaborative capacities across all four dimensions, pointing
toward a relational level of orientation subsequently termed the Us-perspective. The sec-
ond pattern was a cluster of categories directed toward broader societal, ecological, and
systemic transformation, pointing toward a societal-systemic level subsequently termed
the World-perspective. Together with the deductively confirmed inner capacities that
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constitute the foundation of sustainability leadership, these two inductive patterns sug-

gested a three-level structure: I (the leader within), Us (in relation to others), and World

(in relation to society and system). All 31 competency elements were subsequently as-

signed to one of the three perspectives based on their primary directional focus, through

collaborative discussion within the research team drawing on each category’s definition,

anchor examples, and coded material.

4. Results
4.1. Quantitative Results

Importance ratings were consistently high across all four dimensions (see Table 2).

Median values ranged from 6 to 7 across all items, with interquartile ranges of 1 to 2,

indicating a strong concentration of responses in the upper range of the scale.

Table 2. Importance rating of core elements of sustainability leadership.

Item Name M SD Mdn IOR N
Sustainability Knowledge & Understanding
K2  Systems Thinking & Impact Understanding 6.33 1.08 7 1 301
K5 Systemic Impact Awareness 6.01 1.18 6 2 301
K3 Cause-Effect Relationships over Time 5.83 1.18 6 2 301
K4 Knox./vledge of Diversity & Inclusive Decision- 5.79 136 6 ) 301
Making
K1 Conceptual Sustainability Knowledge 5.71 1.31 6 2 301
K total 5.94 0.97
Values, Motivation & Purpose
V5 Openness & Appreciation of Diversity 6.29 1.14 7 1 269
V2 Fairness & Inclusivity as Core Value 6.12 1.28 7 1 269
V3 Trust, Honesty & Transparency 6.07 1.24 6 1 269
V4 Commitment & Sense of Responsibility 5.94 1.18 6 2 269
Vi Intrinsic Motivation & Inspiration 5.73 1.22 6 2 269
V total 6.03 0.94
Leadership Practices & Impact
pP5 Team Climate & Collaborative Leadership 6.13 1.05 6 1 249
P4 Str.ategic Sustainability Planning & Implemen- 6.01 1,09 6 1 249
tation
P2 Driving Change & Fostering Innovation 5.96 1.06 6 2 249
P1 Role Modelling & Ethical Action 5.90 1.25 6 2 249
P3 Networking & Knowledge Sharing 5.78 1.19 6 2 249
P total 5.95 0.83
Inner Development & Learning
L4 Resilience & Coping with Uncertainty 6.11 1.06 6 1 237
12 Empathy, Compassion & Emotional Aware- 6.02 1.20 6 1 937
ness
L1 Self-Reflection & Self-Awareness 5.94 1.24 6 2 237
L3 Mindfulness & Presence 5.86 1.17 6 2 237
L5 Co-Learning & Collective Learning Environ- 5.79 101 6 ’ 937
ments
L total 5.94 0.92

Table 2 illustrates some notable patterns regarding the perceived importance of com-

petencies in the field of sustainability. The dimension that received the highest overall

rating was Values, Motivation & Purpose, suggesting that participants did not view
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sustainability leadership solely as a matter of technical knowledge and professional ex-
pertise. It is understood as a strongly value-oriented topic in which interpersonal aspects
are considered essential. When considering all individual items, the core element “Sys-
tems Thinking and Understanding” received the highest overall rating. This result sug-
gests that participants view sustainability as a complex, interconnected challenge. In con-
trast, “conceptual sustainability knowledge” received comparatively lower ratings; this
suggests that participants considered an application-oriented and systemic understand-
ing to be more important than mere theoretical sustainability knowledge. This interpreta-
tion is supported by the differences within the “Knowledge & Understanding” dimension:
here, systemic thinking was rated higher than conceptual knowledge. This suggests that
not all forms of knowledge were perceived as equally relevant. Overall, the results suggest
that participants viewed sustainability leadership not merely as a knowledge-based skill,
but rather associated it with systemic thinking, value-oriented aspects, and the ability to
navigate complex interrelationships.

4.2. Qualitative Results
4.2.1. Sustainability Knowledge & Understanding

The dimension Sustainability Knowledge & Understanding comprised N = 685 meaning
units, resulting in N = 812 code assignments across seven empirical categories (four de-
ductive and three inductive), as presented in Table 3. The most frequently coded category
was Systems Thinking & Impact Awareness (K2/K5), followed by Conceptual Sustainability
Knowledge (K1), indicating that participants most readily articulated both systemic and
foundational knowledge as central to sustainability leadership.

Table 3. Empirical Categories and Frequencies in the Dimension Sustainability Knowledge & Un-

derstanding.

Category Name

Definition n %

Systems Thinking & Impact

Understanding of interdependencies and impacts
across socio-ecological systems, including aware-

K2/K5 ness of one’s own role and the social, economic, 185 22.78
Awareness . , . .
and ecological consequences of one’s actions within
these systems.
L Knowledge of foundational sustainability concepts,
C tual Sustainabilit
K1 Oneeptar SUSHAIIILy frameworks, and global challenges (e.g., SDGs, 158 19.46
Knowledge - .
planetary boundaries, climate change).
Knowledge of Diversity & Inclu- [.JITder.s tan.ding of how. d.iversity -ancfl inclusi.ve par
K4 , o, . ticipation improve decision quality in sustainability =~ 112 13.79
sive Decision-Making
contexts.
derstanding of h hort-t ti h
Cause-Effect Relationships over Understan tg O1 oW SHOT7IErm actions shape
K3 Time long-term sustainability pathways and intergenera- 75 9.24
tional outcomes.
K5 merged into K2/K5 — — —

Inductive categories

Knowledge of Team Cohesion and groups, including how interpersonal bonds, team

Understanding of social mechanisms within (work)

K6 122 15.02
Team Dynamics cohesion, and group dynamics influence the effec-
tiveness and stability of sustainability initiatives.
et Vo O r3een g o ns s and e
K7 tion & Creation of Meaningful- & & & 106 13.05

ness

tional drivers for sustainability transformations, in-
cluding the role of coherent communication and
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authentic leadership in aligning collective action to-
ward long-term goals.
Understanding of the need to critically question ex-
isting paradigms, power structures, and systemic
. logics that perpetuate unsustainable practices, in-
K8 Critical System Awareness & perp P 54 6.65

cluding awareness of structural barriers, path de-
pendencies, and the necessity of transformative ra-
ther than incremental change.

Note. Percentages are calculated from the total number of code assignments within the dimension.
Multiple coding was permitted (maximum two codes per meaning unit); percentages therefore do

not represent the proportion of participants who mentioned a category.

The a priori category Systemic Impact Awareness (K5) was empirically merged into
Systems Thinking & Impact Awareness (K2/K5). The original framework distinguished be-
tween understanding systemic interdependencies (K2) and awareness of one’s own im-
pact within those systems (K5). In practice, however, participants did not separate these
two aspects. Leaders who described systemic thinking consistently included themselves
as agents within the system. The merged category thus captures both the understanding
of interdependencies across socio-ecological systems and the awareness that one’s own
decisions produce social, economic, and ecological consequences, as illustrated in the an-
chor example: “understand interconnections across ecological, social, and economic systems” (P-
1098)

Conceptual Sustainability Knowledge (K1) was confirmed as defined in the a priori
framework. Participants referred to foundational sustainability concepts including cli-
mate change, global resource constraints, and the economic dimensions of sustainability,
as well as established frameworks such as the SDGs, as illustrated in the anchor example:
“In my opinion, leaders should know basic knowledge about recycling, climate change, co2-emis-
sion and yet established ways to reduce it and have a positive impact on this thing.” (P-1155).

Knowledge of Diversity & Inclusive Decision-Making (K4) likewise remained unchanged
in its original definition. Across the data, participants described diversity and inclusive
participation as important conditions for reaching well-grounded decisions in sustaina-
bility-related contexts.

Cause-Effect Relationships over Time (K3) was confirmed as defined in the a priori
framework. Participants emphasised intergenerational responsibility and the necessity of
connecting day-to-day decisions to broader, long-term sustainability outcomes. The tem-
poral dimension of sustainable leadership, meaning the awareness that present actions
shape future conditions, appeared as a recurring theme throughout this category. " Effec-
tive sustainability leaders understand the long-term consequences of decisions and avoid solutions
that simply shift costs or problems into the future.” (P-540)

Knowledge of Team Cohesion and Team Dynamics (K6) emerged as an inductive cate-
gory. Participants repeatedly described sustainability leadership as dependent on the abil-
ity to understand interpersonal dynamics within teams, including trust-building, emo-
tional awareness, conflict management, and the maintenance of social cohesion during
transformation processes. Rather than referring only to formal coordination, statements
in this category emphasised the relational and communicative dimensions of leadership
as central conditions for sustaining collective engagement in sustainability initiatives, as
illustrated in the anchor example: “They should understand the group’s dynamics and the re-
lationships within the group to lead in a good manner and be effective long-term.” (P-1011)

Knowledge of Visionary Orientation & Creation of Meaningfulness (K7) emerged as an
inductive category emphasising the importance of meaning-making and future-oriented
orientation in sustainability leadership. Across the data, participants described the
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necessity of understanding visionary communication that creates shared purpose, emo-
tional connection, and long-term commitment among employees and stakeholders or
members of a society in general. The findings therefore suggest that sustainability leader-
ship involves not only strategic direction-setting, but also the capacity to create motiva-
tional alignment and shared understanding around sustainability-related transformation
processes. “I think leaders have to understand how to motivate people for a movement however
small it may be.” (P-1112)

Critical System Awareness (K8) emerged as an inductive category. Participants de-
scribed sustainable leadership as requiring the ability to critically question dominant or-
ganisational logics, economic assumptions, and established modes of operation that re-
produce unsustainable practices. In this context, sustainability leadership was not framed
as the optimisation of existing systems alone, but as the capacity to recognise structural
limitations and reflect on the broader systemic conditions shaping organisational as well
as societal decisions, as illustrated in the anchor example: “Understand the depth of societal
changes that might go along with the pursuit of sustainability.” (P-433)

A small number of meaning units (n = 12) could not be assigned to any category and
were excluded from the analysis.

Overall, the findings show the strong relevance of systems thinking, conceptual sus-
tainability knowledge, and team-related knowledge within Dimension Sustainability
Knowledge & Understanding. The inductively developed categories further indicate that
sustainability leaders additionally require an understanding of team dynamics and cohe-
sion, an awareness of systemic structures and dominant logics, and knowledge of how
visionary communication and meaning-making foster collective sustainability action.

4.2.2. Values, Motivation & Purpose

The dimension encompasses the Values, Motivation & Purpose of sustainability lead-
ers. A total of N = 827 meaning units were assigned to eight categories (five deductive,
three inductive) resulting in N = 895 code assignments through multiple coding, with Self-
Reflection & Empathy (V6) as the dominant category, indicating that participants regarded
this capacity as central to sustainability leadership despite its absence from the a priori
framework (see Table 4).

Table 4. Empirical Categories and Frequencies in the Dimension Values, Motivation & Purpose.

Category Name

Definition n %

V4

Commitment & Sense of Respon-

sibility

Personal commitment to sustainable development,

a shared sense of responsibility, and a moral obli-

gation toward society and the environment, includ-

ing the belief in the necessity of collective effort, so- 136 15.20
cial obligation, trust in scientific work and its re-

sults, reliability, and standing up for sustainability

despite resistance.

V1

Intrinsic Motivation & Inspira-

tion

Intrinsic motivation, personal passion for sustaina-

bility, and the strong inner drive to act meaning-

fully, including the ability to inspire others through 129 14.41
genuine conviction and purpose-driven engage-

ment.

V5

Openness & Appreciation of Di- ideas, diverse perspectives, and continuous learn-

versity

A fundamental attitude of openness toward new

L . S . 125 13.97
ing, including curiosity, intellectual openness, will-

ingness to embrace change and innovation, and the
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courage to explore new paths beyond one’s comfort
zone.

V2

Fairness & Inclusivity as Core

Values

Value-based commitment to fairness, equality, and

social justice, including the pursuit of equal treat-

ment and equal opportunities in society, ethical re- 125 13.97
sponsibility, and the principle of leaving no one be-

hind.

V3

Belief that trust, integrity, and transparency are
fundamental requirements for effective sustainabil-

Trust, Honesty & Transparency ity leadership, reflecting transparency as an ethical 40 4.47

principle, integrity as a personal value, and trust as
the foundation of leadership relationships.

Inductive categories

Vo6

Self-reflection, empathy, and emotional awareness
as key foundations of sustainable leadership, in-
cluding inner resilience, humility, pragmatic action

Self-Reflection & Empathy over perfectionism, personal development shaped 163 18.21

by life experiences, and the fostering of open com-
munication and a constructive learning culture that
embraces mistakes.

v7

Long-Term Perspective & Philos- ment over short-term profit, environmental and

ophy of Life

Long-term thinking and action that extend beyond

one’s own lifetime, with a focus on responsibility

toward future generations, sustainable develop-

ecological awareness, and leadership decisions 154 1497
guided by personal values, democratic principles,

and a comprehensive understanding of what con-

stitutes a good and meaningful life.

V8

Cause-Driven Common Good

Orientation

Commitment to the common good and sustainable

social impact over profit maximisation, emphasis-

ing non-profit goals and the prioritisation of pur- 43 4.80
pose, meaningfulness, and collective benefit over fi-

nancial gain, status, or personal advantage.

Note. Percentages are calculated from the total number of code assignments within the dimension.
Multiple coding was permitted (maximum two codes per meaning unit); percentages therefore do

not represent the proportion of participants who mentioned a category.

The most frequent deductive category Commitment & Sense of Responsibility (V4) de-
scribed the personal commitment to sustainability, moral responsibility, and collective ef-
fort. The category was expanded to include values supporting sustainable change, such
as reliability and trust in scientific evidence, as illustrated in the anchor example: “They
take responsibility for their impact on the environment and society, demonstrating stewardship
and a commitment to positive change.” (P-1101)

Intrinsic Motivation & Inspiration (V1) described personal motivation for sustainabil-
ity, purpose orientation, and meaningfulness, including the ability to inspire others
through genuine conviction. The indispensable role of intrinsic motivation is captured in
the anchor example: “This cannot be done without an intrinsic motivation.” (P-1050)

Openness & Appreciation of Diversity (V5) was confirmed as defined in the a priori
framework and empirically extended to include the courage to step outside one’s comfort
zone to promote sustainable change.
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Fairness & Inclusivity as Core Values (V2) was likewise confirmed and empirically ex-
tended to include ethics as a core value and a stronger emphasis on justice and equal
treatment.

Trust, Honesty & Transparency (V3) was confirmed, describing integrity as a personal
value, transparency as an ethical principle, and trust as the foundation of leadership rela-
tionships. The comparatively low frequency of this category suggests that while partici-
pants recognised trust and transparency as relevant, these values were articulated less
prominently than commitment, motivation, or reflective capacities.

The inductive category Self-Reflection & Empathy (V6) was the most frequently coded
category across this dimension. Participants described self-reflection, empathy, and emo-
tional awareness as key foundations of sustainability leadership, encompassing inner re-
silience, humility, pragmatic action over perfectionism, and a constructive approach to
mistakes, as illustrated in the anchor example: “High emotional intelligence (empathy).” (P-
698)

Similar patterns were evident for the newly created category Long-Term Perspective &
Philosophy of Life (V7), reflecting cross-generational thinking as well as broader life philos-
ophies such as environmental awareness and democratic understanding. A participant’s
statement exemplifies this orientation: “Fully stand behind the concept of sustainability for a
better future.” (P-153)

Cause-Driven Common Good Orientation (V8) was introduced due to numerous men-
tions of anti-capitalist perspectives, emphasising the need for a non-profit mindset in sus-
tainable leadership.

A small number of meaning units (n = 11) could not be assigned to any category and
were excluded from the analysis.

Overall, the findings confirm the relevance of the a priori framework for the dimen-
sion, with all five deductive categories empirically supported. At the same time, three
inductively developed categories emerged, of which Self-Reflection & Empathy (V6) was
the most frequently coded category across the entire dimension, followed by Long-Term
Perspective & Philosophy of Life (V7). Trust, Honesty & Transparency (V3) received compara-
tively few code assignments, suggesting that while integrity and transparency are recog-
nised as relevant, they are articulated less prominently than motivational and reflective
capacities within sustainability leadership.

4.2.3. Leadership Practices & Impact

The Leadership Practices dimension comprised N = 859 meaning units, resulting in
N =870 code assignments across seven empirical categories (five deductive, two induc-
tive) , as presented in Table 5. The most frequently coded category was Role Modelling (P1),
followed by Team Climate & Collaborative Leadership (P5), reflecting that participants most
frequently articulated exemplary and relationship-oriented leadership behaviour as cen-
tral to sustainability leadership.

Table 5. Empirical Categories and Frequencies in the Dimension Leadership Practices & Impact.

Category Name

Definition n %

Embodiment and visible enactment of sustaina-
bility through attentive, empathetic, and reflexive

Pl Role Modelling behaviour, thereby strengthening their credibility 170 20.09
by leading by example.
Active fostering of a supportive team environ-

P5 Team Climate & Collaborative ~ ment on equal footing through collaborative 162 1915

Leadership

leadership, shared decision-making, psychologi-
cal safety, and practical inclusion.
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P4
& Implementation

Strategic Sustainability Planning goals, integrating them into organisational deci-

Provision of strategic direction for sustainability

by defining clear and measurable sustainability

. . . ; . 156 18.44
sion-making, and ensuring their systematic im-

plementation and institutional embedding

through structured planning processes.

Facilitation of sustainability by connecting peo-
ple across organisational and stakeholder net-

P3 Networking & Knowledge Sharing works, enabling communication and knowledge 136 16.08

exchange, and integrating diverse perspectives to
foster collective action and collaboration.

P2 .
vation

Driving Change & Fostering Inno-

Fostering innovation and change by modelling

adaptability, maintaining openness to experi-

mentation and new approaches, challenging es- 103 12.18
tablished routines, and promoting innovative so-

lutions.

Inductive categories

P6 Empowerment

Empowerment of employees to actively contrib-
ute to sustainability by nurturing individual po- 64 757
tential, enhancing motivation, and promoting a '

constructive culture of learning from mistakes.

p7 Taking Initiative & Responsibility

Taking initiative and assuming decisive responsi-
bility in difficult situations, addressing chal- 56 6.62
lenges with clarity, resilience, and solution-ori- '

ented communication.

Note. Percentages are calculated from the total number of code assignments within the dimension.
Multiple coding was permitted (maximum two codes per meaning unit); percentages therefore do

not represent the proportion of participants who mentioned a category.

The most frequent category was Role Modelling (P1), which was empirically adjusted
from the a priori label. While ethical action was recognised as an overarching prerequisite
for all categories, participants focused specifically on the behavioural dimension of lead-
ing by example rather than on ethical standards per se. The empirical category therefore
captures how sustainability leaders embody and visibly enact sustainable behaviour in
their everyday conduct, as illustrated in the anchor example: “Leading by example—such as
adopting sustainable behaviours personally —strengthens credibility.” (P-667)

The category Team Climate & Collaborative Leadership (P5) was empirically extended
to include psychological safety, practical inclusion, and coordination within teams. Sus-
tainability leadership was therefore often described through everyday interpersonal prac-
tices and shared responsibility within the work environment, as illustrated in the anchor
example: “Forderung von Mitsprache und Zusammenarbeit” [English translation: Promoting
Participation and Collaboration.] (P-325).

The category Strategic Sustainability Planning & Implementation (P4) was confirmed as
defined in the a priori framework and empirically extended to include the prioritisation
of sustainability goals alongside long-term planning and institutional embedding. Over-
all, the findings suggest that sustainability leadership requires providing strategic direc-
tion through clear goals, prioritisation, and structured implementation processes, as illus-
trated in the anchor example: “It might be practical to set a clear direction (purpose + measurable
targets).” (P-1039)

Networking & Knowledge Sharing (P3) was confirmed and empirically extended to in-
clude the integration of diverse perspectives, which was closely linked to collaboration
and communication. The findings suggest that sustainability leadership involves
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connecting people, fostering communication, and enabling knowledge exchange across
networks, as illustrated in the anchor example: “Only through cooperation can you hear dif-
ferent perspectives and can evolve something bigger or better.” (P-1155)

Driving Change & Fostering Innovation (P2) was confirmed as defined in the a priori
framework, though it was the least frequently coded deductive category. The findings
confirm that openness to change is an important aspect of sustainability leadership, con-
sistent with the a priori framework, while concrete actions were less central in the data. It
is more about attitude and openness to experiments and change. The results suggest that
sustainability leaders need to model adaptability and try new approaches.

The inductive category Empowerment (P6) was added capturing statements about en-
couraging and enabling employees to actively contribute to sustainability through appre-
ciation, motivation, and the strengthening of individual initiative, as illustrated in the an-
chor example: “Fiihrung sollte Mitarbeitende langfristig motivieren, binden, fordern und for-
dern.” [English translation: Leadership should motivate, retain, develop and challenge
employees over the long term.] (P-415).

Taking Initiative & Responsibility (P7) emerged as an inductive category, distinct from
Role Modelling (P1) and Driving Change & Fostering Innovation (P2) in its emphasis on deci-
sive, resilient and responsible action, even when dealing with uncomfortable topics. Par-
ticipants described sustainability leaders acting decisively, clearly, and transparently,
while remaining open to compromise, as illustrated in the anchor example: “Then, leaders
should also be decisive. They should consider criticism but still stay confident in deciding.” (P-
584).

A small number of meaning units (n = 23) could not be assigned to any category and
were excluded from the analysis.

Overall, the findings confirm the a priori framework for the dimension, with all five
deductive categories empirically supported with only minor adjustments in some cases.

The inductively developed categories Empowerment (P6) and Taking Initiative & Re-
sponsibility (P7) further indicate that sustainability leadership additionally requires ena-
bling others to act and taking decisive responsibility in challenging situations.

4.2.4. Inner Development & Learning

The dimension comprised N = 532 meaning units, resulting in N = 621 code assign-
ments across nine empirical categories (five deductive, four inductive), as presented in
Table 6. The most frequently coded category was Self-Reflection & Self-Awareness (L1), in-
dicating that participants most frequently articulated conscious self-reflection as a central
inner capacity for sustainability leadership.

Table 6. Empirical Categories and Frequencies in the Dimension Inner Development & Learning.

Category Name

Definition n %

Self-Reflection & Self-Aware-  values, privileges, and influence on others to bet-

Reflection on one’s own strengths, weaknesses,

L1 . . 167 26.89
ness ter understand the impact of one’s actions as a
prerequisite for effective leadership.
Active creation and cultivation of collaborative
L5 Co-Learning & Collective learning environments characterised by mutual 66 10.63
Learning Environments inspiration, collective growth, and the exchange of
perspectives.
. ) . Development of resilience, the ability to tolerate
L4 Resilience & Coping with Un- ambiguFi)ty, and the constructive han}(]ﬂing of set- 43 6.92

certainty

backs, pressure, stress, and unforeseen
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developments during sustainability-related
change and decision-making processes.

L3

Self-management/Care and health. This includes their own well-being and

Mindfulness

Learning to manage one’s own behaviour. In do-

ing so, they should also prioritise their mental

. . 31 4.99
emotional balance as well as mindfulness prac-

tices and avoiding reactive behaviour in demand-

ing situations.

L2

Empathy, Compassion & Emo-

tional Awareness

Deliberate cultivation of empathy, kindness, and
emotional intelligence as part of personal leader- 22 3.54
ship development.

Inductive categories

L6

Individual Active Learning Ori- seeking learning opportunities and training for-

entation

An individual disposition toward continuous per-

sonal development, characterised by actively

. 133 21.42
mats for one’s own growth, and maintaining a

consistently open mind to new knowledge, expe-

riences and perspectives.

L7

Reflected Openness and Consid- to diverse perspectives and mindful of one’s influ-

eration for Others

Reflecting on the extent to which one is receptive

87 14.01
ence on others (employees, society, different gen-

erations).

L8

Listening to feedback and criticism from others

Accepting Feedback from Others with an open mind, even when they disagree, and 43 6.92

being willing to learn from external perspectives.

L9

Systemic and Organisational

Reflection

Reflecting on the current situation and the struc-

tures, routines, and broader societal develop-

ments within one’s company at various levels and 29 4.67
trying to understand the underlying system. This

may also apply to global events in general.

Note. Percentages are calculated from the total number of code assignments within the dimension.
Multiple coding was permitted (maximum two codes per meaning unit); percentages therefore do

not represent the proportion of participants who mentioned a category.

Self-Reflection & Self-Awareness (L1) was confirmed as defined in the a priori frame-
work and included statements about reflecting on one’s own values, influence, strengths,
weaknesses, and privileges, as illustrated in the anchor example: “Maybe reflect on own
actions in comparison to what they invision/expect from others as well and adjust if needed.” (P-
128)

Co-Learning & Collective Learning Environments (L5) confirmed the deductive frame-
work. The category included statements about mutual learning, collective exchange, and
creating environments in which people learn together and inspire one another, as illus-
trated in the anchor example: “Connect with other leaders to share best practices, challenges,
and lessons” (P-502) The category Resilience & Coping with Uncertainty (L4) was confirmed
and refers to handling ambiguity, setbacks, and complex situations constructively.

The a priori category Mindfulness & Presence was adapted to Self-management/Care and
Mindfulness (L3) and empirically extended to include broader forms of self-regulation,
emotional self-management, and mental health. Participants described the conscious
management of one’s own behaviour and the maintenance of psychological well-being in
demanding leadership contexts.

Empathy, Compassion & Emotional Awareness (L2) was confirmed as defined in the a
priori framework, capturing statements about empathy, emotional sensitivity, and
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compassionate interaction with others. However, the category appeared comparatively
weak, suggesting that emotional awareness was discussed less frequently than reflective
and learning-oriented capacities within sustainability leadership.

Several inductive categories emerged. Individual Active Learning Orientation (L6)
emerged as an inductive category and was the most frequently coded inductive category
across this dimension. Participants described actively seeking different learning formats
and a generally curious attitude toward acquiring knowledge. The category differed from
existing deductive categories because the focus was not on the content of learning itself,
but on the application of methods and structures through which personal development
takes place. This category differs from Co-Learning & Collective Learning Environments (L5)
in its individual rather than collective focus, as illustrated in the anchor example: “Take
trainings, inform themselves, educate themselves” (P-402)

Reflected Openness and Consideration for Others (L7) emerged as an inductive category,
capturing leaders’ critical reflections on being open toward differing perspectives and
considering the effects of their actions on employees, communities, and society. This cat-
egory extends beyond Empathy, Compassion & Emotional Awareness (L2) in its emphasis on
perspective-taking and critical reflection on one’s own influence within broader social sys-
tems, as illustrated in the anchor example: “Thinking about how their actions affect everyone
in a different way.” (P-173)

Accepting Feedback from Others (L8) emerged as an inductive category, capturing state-
ments about the willingness to receive and integrate feedback, even when it challenged
one’s own views. This category differs from Co-Learning & Collective Learning Environments
(L5) in its specific emphasis on openness toward criticism and external input, as illustrated
in the anchor example: “Sustainable leaders should reflect on how they acted unsustainable in
the past and be open for criticism.” (P-176)

Systemic and Organisational Reflection (L9) emerged as an inductive category, captur-
ing statements about reflecting on organisational structures, systemic conditions, and
broader societal developments. Unlike Self-Reflection & Self-Awareness (L1), this category
focuses outward on understanding organisational and systemic dynamics relevant to sus-
tainable transformation processes, as illustrated in the anchor example: “They need to stay
informed about sustainability and society.” (P-557)

Overall, the findings confirm the relevance of the a priori framework for this dimen-
sion, with all five deductive categories empirically supported. At the same time, four in-
ductively developed categories emerged, of which Individual Active Learning Orientation
(L6) and Reflected Openness and Consideration for Others (L7) were particularly prominent,
indicating that ongoing self-reflection and learning were the most frequently articulated
capacities within this dimension.

4.3. Integration: Triangulation of Qualitative and Quantitative Findings
4.3.1. Dimension-Level Integration

Following the independent analysis of the qualitative and quantitative strands, the
third and final step of the convergent parallel mixed-methods design involves the integra-
tion of findings through joint display and triangulation [30]. Table 7 presents this integra-
tion for each of the four dimensions, juxtaposing the most informative qualitative catego-
ries with their quantitative counterparts and synthesising the relationship between the
two strands in terms of convergence, complementarity, or divergence. Inductively devel-
oped categories that have no quantitative counterpart are included to make the empirical
extensions of the a priori framework visible within the integrated display.
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Table 7. Joint Display: Integration of Qualitative and Quantitative Findings.

Category/Finding Qualitative Evidence Quantitative Evidence

Triangulation

Sustainability Knowledge & Understanding

Most frequently coded cate-
gory (n = 185); participants em-

- . Highest-rated item
pirically merged systemic

across all 20 items (M =
6.33, SD = 1.08)

Systems Thinking & Impact
Awareness (K2/K5) thinking with impact aware-
ness, not separating the two

aspects.

Strong convergence: both strands
converge on systems thinking as
the central knowledge competency
for sustainability leadership.

Second most frequently coded
category (n = 158); extensively
described in relation to foun-
dational sustainability con-
cepts.

Lowest-rated item
Conceptual Sustainability

Knowledge (K1) within the dimension

(M=5.71, SD =1.31)

Complementarity: frequently
mentioned qualitatively yet rated
comparatively lower quantita-
tively, suggesting applied sys-
temic understanding is prioritised
over theoretical knowledge.

Inductive extensions: K6
Knowledge of Team Cohe-
sion & Team Dynamics (K6)
(n=122),
Knowledge of
Visionary Orientation &
Creation of Meaningfulness
(K7) (n =106),
Critical System Awareness
(K8) (n="54)

Three categories emerged in- .
No quantitative coun-

ductively; not anticipated in
terpart.

the a priori framework.

Meaningful extension of the a pri-
ori framework: sustainability lead-
ers’ knowledge encompasses team
dynamics, visionary communica-
tion, and critical awareness of
dominant systemic logics.

Values, Motivation & Purpose

Weakest deductive category
qualitatively (n = 40); seldom
mentioned spontaneously de-
spite being a defined a priori

category.

Third highest-rated
item within the dimen-
sion (M =6.07, SD =
1.24)

Trust, Honesty & Transpar-
ency (V3)

Divergence: participants rate trust
and transparency highly when ex-
plicitly prompted yet rarely fore-
ground them spontaneously. One
plausible interpretation is that
these values function as implicit
prerequisites rather than salient
leadership attributes in everyday
practice.

Moderately frequent category
(n =125); empirically extended
to include the courage to step
outside one’s comfort zone for
sustainable change.

Highest-rated item
within the dimension
(M=6.29, SD=1.14)

Openness & Appreciation
of Diversity (V5)

Complementarity: quantitatively

the most important value dimen-
sion; qualitatively enriched by the
behavioural courage component

not captured in the a priori item,

deepening the understanding of
what openness entails in sustaina-

bility leadership practice.

Inductive extensions: Self-
Reflection & Empathy (V6)
(n=163), Three categories emerged in-
Long-Term Perspective & ductively; V6 was the most fre-
Philosophy of Life (V7) (n = quently coded category across
134), the entire dimension, surpas-
Cause-Driven Common  sing all deductive categories.
Good Orientation (V8) (n =
43)

No quantitative coun-
terpart.

Meaningful extension of the a pri-
ori framework: the dominance of
V6 Self-Reflection & Empathy as
the most frequent category indi-
cates that inner reflective and em-
pathic capacities constitute a core
value dimension of sustainability

leadership.
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Leadership Practices & Impact

Convergence and complementa-
rity: both strands identify team cli-
Second most frequently coded mate as the most central leader-
category (n = 162); empirically ship practice. The qualitative
Team Climate & Collabora- extended to include psycho- strand deepens the quantitative
tive Leadership (P5) logical safety, practical inclu- finding by specifying the rela-

Highest-rated item
within the dimension

. . (M=6.13, SD =1.05)
sion, and everyday interper-

sonal coordination. nisms through which collaborative
leadership operates in sustainabil-
ity contexts.

tional and interpersonal mecha-

Complementarity: role modelling

is the most salient qualitative cate-

gory yet does not rank as the most
important item quantitatively.
This suggests it functions as a

Most frequently coded qualita-
tive category (n = 170); partici- Fourth highest-rated
pants spontaneously and con- item within the dimen-
sistently described leading by  sion (M =5.90, SD =
example as a defining feature 1.25)
of sustainability leadership.

Role Modelling (P1) taken-for-granted expectation of
sustainability leaders; widely de-
scribed spontaneously but not sin-
gled out as distinctively more im-
portant than other practices when

explicitly rated.

Meaningful extension of the a pri-
ori framework: sustainability lead-
ership practice extends beyond the
Two categories emerged in- a priori categories to include the
ductively, capturing enabling active empowerment of others and
and decisive action dimen- the capacity for decisive, resilient
sions not fully represented in action in challenging situations.

Inductive extensions: Em-
powerment (P6) (n = 64),
Taking Initiative & Respon-
sibility (P7) (n = 56)

No quantitative coun-
terpart.

the a priori framework. These are two behavioural dimen-
sions that participants described
as distinct from role modelling
and change management.

Inner Development & Learning

Complementarity: L4 Resilience is
rated highest quantitatively yet is

L1 most frequently coded de- less prominent qualitatively, sug-
Self-Reflection & Self- ductive category (n = 167). L4. hl‘ghest—r;flted 1t§m gesting it is recognised as im-
L4 moderately frequent (n = within the dimension portant when prompted but less

Awareness (L1) and Resili-

ence & Coping with Uncer- 43); participants described re- (M =6.11, SD =1.06). L1 readily articulated spontaneously.

silience as a developmental ca- third highest (M =5.94, L1 Self-Reflection shows closer

tainty (L4) pacity for navigating ambigu- SD =1.24). alignment between strands, con-

ity and setbacks. firming its centrality as the most

consciously foregrounded inner

capacity.
Divergence: empathy is rated

Weakest deductive category . highly when explicitly prompted
oL oo Second highest-rated yet barely surfaces spontaneously.

Empathy, Compassion & qualitatively (n =22); emo- item within the dimen- This parallels the V3 pattern and

. tional awareness mentioned
Emotional Awareness (L2)

sion (M =6.02, SD= suggests that empathic capacities
1.20) may function as implicit back-
ground conditions rather than

foregrounded developmental

rarely as a distinct inner devel-
opment dimension.
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goals or that they are subsumed
under the broader self-reflection
and learning categories.

Inductive extensions: Indi-
vidual Active Learning Ori-
entation (L6) (1 = 133), Re- )
flected Openness & Consid- emerged, accounting for more

than 50% of all cod ign-
eration for Others (L7) (n = an . o é <o ,e assign
ments in the dimension, repre-

Four inductive categories

87), )

he 1 -

Accepting Feedback (L8) (1 s?ntmg. the a.rgest propor
- 43) tional inductive extension

. . across all four dimensions.
Systemic & Organisational

Reflection (L9) (n=29)

Most substantial extension of the a
priori framework across all dimen-
sions: the majority of qualitative
material could not be captured by
existing deductive categories, indi-
cating that the inner development
dimension of sustainability leader-
ship is substantially broader than

No quantitative coun-
terpart.

theoretically anticipated. Active
learning orientation, reflected
openness, feedback receptiveness,
and systemic reflection represent
distinct developmental capacities.

For the dimension Knowledge & Understanding, both strands converge strongly on

Systems Thinking & Impact Understanding as the central competency, with the highest

qualitative frequency (1 = 185) corresponding to the highest quantitative importance rat-

ing across all 20 items (M = 6.33). This convergence is reinforced by the qualitative findings

that participants did not empirically separate systems thinking from systemic impact

awareness, supporting the merger of K2 and K5 into a single integrated category.

A complementarity pattern emerges for Conceptual Sustainability Knowledge (K1),

which was the second most frequently coded qualitative category (1 = 158) yet the lowest-

rated item within the dimension (M = 5.71). This suggests that while participants readily

associate foundational sustainability concepts with sustainability leadership, they regard

applied systemic understanding as more important than theoretical knowledge per se.

Three inductively developed categories — Knowledge of Team Cohesion & Team Dynam-
ics (K6), Knowledge of Visionary Orientation & Creation of Meaningfulness (K7), and Critical
System Awareness (K8)—have no quantitative counterpart, as they were not anticipated in

the a priori framework. Their emergence indicates a meaningful extension of the a priori

framework: sustainability leaders” knowledge encompasses team-related dynamics, vi-

sionary communication, and a critical awareness of dominant systemic logics and struc-

tural barriers to sustainability transformation.

For the dimension Values, Motivation & Purpose, a notable divergence emerges for

Trust, Honesty & Transparency (V3), which was the third highest-rated item quantitatively

(M = 6.07) yet the weakest deductive category qualitatively (n = 40). One plausible inter-

pretation is that trust and transparency function as implicit prerequisites for sustainability

leadership. They represent values that participants recognise as important when explicitly

asked but do not foreground spontaneously as defining characteristics.
A complementarity pattern is evident for Openness & Appreciation of Diversity (V5),
the highest-rated item within the dimension (M = 6.29). The qualitative strand enriches

this quantitative finding by revealing a behavioural courage component — the willingness

to step outside one’s comfort zone to promote sustainable change —that was not captured

in the a priori item formulation, deepening the understanding of what openness entails in

sustainability leadership practice.

The most striking finding in this dimension is the dominance of the inductively de-

veloped category Self-Reflection & Empathy (V6), which was the most frequently coded cat-

egory across the entire dimension (n = 163), surpassing all five deductive categories. Its

absence from the a priori framework represents a meaningful extension: inner reflective
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and empathic capacities—alongside Long-Term Perspective & Philosophy of Life (V7) and
Cause-Driven Common Good Orientation (V8)— constitute value dimensions of sustainabil-
ity leadership that existing frameworks have not yet fully captured.

For the dimension Leadership Practices & Impact, a convergence and complementarity
pattern emerges for Team Climate & Collaborative Leadership (P5), which was both the high-
est-rated quantitative item (M = 6.13) and the second most frequently coded qualitative
category (n = 162). The qualitative strand enriches the quantitative finding by specifying
the relational mechanisms involved: participants described sustainability leadership as
enacted through psychological safety, practical inclusion, and everyday interpersonal co-
ordination rather than through formal structures alone.

A complementarity pattern emerges for Role Modelling (P1), which was the most fre-
quently coded qualitative category (n = 170) yet ranked fourth quantitatively within the
dimension (M = 5.90). This asymmetry suggests that role modelling functions as a taken-
for-granted expectation of sustainability leaders; participants readily describe it sponta-
neously as a defining feature, yet do not single it out as distinctively more important than
other practices when explicitly prompted to rate importance.

Two inductively developed categories — Empowerment (P6) and Taking Initiative & Re-
sponsibility (P7) —extend the a priori framework by capturing behavioural dimensions that
participants described as distinct from both role modelling and change management. To-
gether, these findings indicate that sustainability leadership practice encompasses not
only exemplary behaviour and strategic planning, but also the active enabling of others
and the capacity for decisive, resilient action in the face of resistance and complexity.

For the dimension Inner Development & Learning, a complementarity pattern emerges
between the two most prominent categories. Self-Reflection & Self-Awareness (L1) was the
most frequently coded deductive category qualitatively (n = 167) and ranked third quan-
titatively (M = 5.94), showing close alignment between strands and confirming its central-
ity as the most consciously foregrounded inner capacity. Resilience & Coping with Uncer-
tainty (L4), by contrast, was the highest-rated item quantitatively (M = 6.11) yet appeared
with moderate frequency qualitatively (n = 43), suggesting that resilience is widely recog-
nised as important when explicitly prompted but less readily articulated as a distinct de-
velopmental dimension in spontaneous responses.

A divergence pattern paralleling that of Trust, Honesty & Transparency (V3) emerges
for Empathy, Compassion & Emotional Awareness (L2), which was the second highest-rated
item quantitatively (M = 6.02) yet the weakest deductive category qualitatively (n = 22).
This suggests that empathic capacities may function as implicit background conditions
rather than foregrounded developmental goals in sustainability leadership, or that they
are qualitatively subsumed within the broader self-reflection and learning categories.

This dimension shows the most substantial extension of the a priori framework
across all four dimensions: four inductively developed categories —Individual Active Learn-
ing Orientation (L6), Reflected Openness & Consideration for Others (L7), Accepting Feedback
from Others (L8), and Systemic & Organisational Reflection (L9)—together account for more
than 50% of all code assignments. This finding indicates that the inner development di-
mension of sustainability leadership is considerably broader than theoretically antici-
pated, encompassing not only self-reflection and resilience but also an active orientation
toward continuous learning, critical openness to diverse perspectives, receptiveness to ex-
ternal feedback, and the capacity to reflect on organisational and systemic conditions.
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4.3.2. Cross-Dimensional Patterns

Taken together, the triangulation across all four dimensions reveals five overarching
patterns that inform the derivation of the empirically grounded sustainability leadership
framework presented in Section 4.4.

First, the a priori framework is broadly supported by the empirical data: all 20 origi-
nal survey items received high quantitative importance ratings, and the qualitative anal-
ysis corroborated all deductive competency domains, while revealing that K2 and K5 were
not empirically separable and were subsequently merged into a single integrated cate-
gory. This convergence across strands and dimensions provides initial empirical support
for the four-dimensional structure of sustainability leadership competence derived from
the theoretical literature.

Second, a consistent relational turn emerges as the most prominent cross-dimen-
sional pattern in the qualitative data. Across all four dimensions, the inductively devel-
oped categories point toward relational, emotional, and inner-directed capacities that
were absent from or underrepresented in the a priori framework: Knowledge of Team Cohe-
sion & Team Dynamics (K6), Self-Reflection & Empathy (V6)—the single most frequently
coded category in the entire qualitative dataset— Empowerment (P6), and Reflected Open-
ness & Consideration for Others (L7). This convergent inductive signal across dimensions
suggests that sustainability leadership is empirically understood as more deeply rela-
tional and inner-directed than the theoretical literature had fully anticipated.

Third, a recurring divergence pattern identifies a class of competencies that function
as implicit prerequisites rather than salient leadership attributes. Trust, Honesty & Trans-
parency (V3) and Empathy, Compassion & Emotional Awareness (L2) were both rated among
the highest-importance items quantitatively yet appeared as the weakest deductive cate-
gories qualitatively. One plausible interpretation is that participants regard these capaci-
ties as foundational conditions for sustainability leadership—values and dispositions so
taken for granted that they are not foregrounded spontaneously but consistently recog-
nised as highly important when explicitly asked.

Fourth, the dimension Inner Development & Learning shows the most substantial em-
pirical extension of the a priori framework across all four dimensions, with more than 50%
of qualitative code assignments falling in inductively developed categories. This finding
indicates that the inner development dimension of sustainability leadership remains the
least theoretically consolidated and yields the greatest empirical enrichment through the
mixed-methods approach.

Fifth, two complementary inductive patterns across dimensions suggest a three-level
orientation structure underlying sustainability leadership competence. The first pattern —
the relational turn described above —points toward an Us-perspective: inductively devel-
oped categories across all four dimensions consistently emphasise interpersonal, emo-
tional, and collaborative capacities enacted in relation to others. The second inductive pat-
tern points toward a World-perspective: Critical System Awareness (K8), Long-Term Perspec-
tive & Philosophy of Life (V7), Cause-Driven Common Good Orientation (V8), and Systemic &
Organisational Reflection (L9) together form a cross-dimensional cluster of competencies
directed toward broader societal, ecological, and systemic transformation. Together, these
findings suggest a three-level orientation structure: I (the leader within), Us (in relation to
others), and World (in relation to society & system). These three perspectives informed
the structural organisation of the empirically derived Sustainability Leadership Frame-
work presented in Section 4.4.

4.4. An Empirically Derived Sustainability Leadership Framework

The triangulation of qualitative and quantitative findings yielded an empirically de-
rived Sustainability Leadership Framework comprising 31 competency elements
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organised across four dimensions, Knowledge & Understanding (K), Values, Motivation &
Purpose (V), Leadership Practices & Impact (P), and Inner Development & Learning (L), and
three perspectives: the I-perspective (the leader within), the Us-perspective (in relation to
others), and the World-perspective (in relation to society & system). The framework is
presented in Figure 1.

Figure 1. Sustainability Leadership Framework: the I, Us, and World perspectives.

The relationship between the three perspectives is visualised as a single drop of water
meeting a lake. The I-perspective is the drop itself: the leader’s inner cognitive, emotional,
and developmental capacities. On its own, a single drop changes little, but as it meets the
Us-perspective, the lake already set in motion by the ideas and actions of teams, col-
leagues, and stakeholders, it can act as a tipping point that orients this motion toward
sustainability. The resulting ripples continue to travel outward into the World-perspec-
tive, reaching the shore where these collective efforts take effect on broader societal, eco-
logical, and systemic contexts. Each of the four dimensions contributes elements to all
three perspectives, reflecting the understanding that sustainability leadership operates
simultaneously at the level of the self, the collective, and the world (Figure 2).

The four dimensions reflect distinct but interrelated domains of sustainability lead-
ership competence. The Dimension Knowledge & Understanding captures what sustainabil-
ity leaders know and understand from foundational sustainability concepts and cause-
effect relationships over time to systemic thinking and critical awareness of dominant
structures. The dimension Values, Motivation & Purpose encompasses the values, motiva-
tions, and purposes that drive sustainability leaders, including intrinsic motivation, long-
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term orientation, and a commitment to the common good. The Dimension Leadership Prac-
tices & Impact describes the practices through which sustainability leadership is enacted,
from role modelling and team climate to strategic planning, networking, and the empow-
erment of others. The Dimension Inner Development & Learning addresses the inner devel-
opment and learning capacities that sustain leaders over time, including self-reflection,
resilience, mindfulness, and an active orientation toward continuous growth.

the leader within in relation to others in relation to society & system

e

Knowledge &

Understanding
\_
- Intrinsic Motivation & Inspiration ~ Commitment & Sense of Long-Term Pe e

Values Responsibility &‘Plgilosophy of Life %

]
M Oti vat i on gmr::l:ys & Appreciation of &iﬁ&v:; Common Good
& Purpose Fairness & Inclusivity as Core Values
Trust, Honesty & Transparency

9 ) Self-Reflection & Empathy %
(

Leadership
Practices
& Impact

.
-

Inner
Development
& Learning

\.

Figure 2. Sustainability Leadership Framework: dimensions across the I, Us, and World perspec-
tives. Note. % indicates inductively developed elements.
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Beyond initially supporting the a priori framework, the mixed-methods approach
also refined and extended it. The qualitative analysis revealed that Systems Thinking &
Impact Awareness (K2) and Systemic Impact Awareness (K5) were not empirically separable
and were subsequently merged into a single integrated category, yielding 19 deductive
categories in the final framework. Twelve inductive categories emerged, producing a net
extension of eleven framework elements after the merger of K2 and K5, yielding a final
framework of 31 competency elements (19 deductive + 12 inductive). These inductive ele-
ments cluster predominantly along the Us- and World-perspectives, reflecting two cross-
dimensional patterns: a relational turn, most prominently represented by Self-Reflection &
Empathy (V6), the most frequently coded category in the entire qualitative dataset, and a
systemic-societal orientation, represented by Critical System Awareness (K8), Long-Term
Perspective & Philosophy of Life (V7), Cause-Driven Common Good Orientation (V8), and Sys-
temic & Organisational Reflection (L9). Together, these inductive extensions indicate that
sustainability leadership as empirically understood extends beyond technical and strate-
gic competencies toward deeply relational and systemically oriented capacities that exist-
ing frameworks have not yet fully captured.

5. Discussion

As sustainability challenges intensify and the implementation of the UN Sustainable
Development Goals [3] and the Paris Agreement [4] increasingly depends on transforma-
tive action across organisations and sectors [49], questions of leadership remain central to
sustainability research and practice. Although sustainability leadership has become an es-
tablished field of inquiry, empirical evidence on the competencies that are considered
most important across disciplinary and generational boundaries remained limited [5].

The present study addresses this gap through an interdisciplinary and intergenera-
tional mixed-methods approach. The resulting competency framework not only provides
empirical support for key dimensions identified in the literature but also reveals their rel-
ative salience as perceived by participants across disciplines and career stages. In addi-
tion, new inductive categories have emerged through qualitative analysis, highlighting
aspects of sustainability leadership that expand upon existing theoretical conceptualisa-
tions and demonstrate the value of combining deductive and inductive approaches in sus-
tainability leadership research. In the following, these findings are discussed in relation
to existing sustainability leadership research and their implications for leadership devel-
opment are derived.

5.1. Interpretation of Key Findings

The triangulation of qualitative and quantitative strands yielded five overarching
patterns that warrant interpretive discussion. Together, these patterns advance the under-
standing of what sustainability leadership entails empirically and how it relates to exist-
ing theoretical accounts. The broad empirical corroboration of all competency domains
across both strands, with K2 and K5 merged into a single integrated category based on
qualitative evidence, provides initial support for the four-dimensional structure of sus-
tainability leadership competence developed in the present study. This convergence sug-
gests that the literature synthesis underlying the a priori framework successfully captured
the core domains of sustainability leadership as practitioners and stakeholders under-
stand them. The consistently high importance ratings across all items further suggest that
participants regard sustainability leadership as an inherently comprehensive and multi-
dimensional competency. This finding is consistent with the argument that sustainability
challenges require leaders who are simultaneously knowledgeable, value-driven, action-
oriented, and reflective [7,8,11].
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The second and most theoretically significant pattern is the relational turn —the con-
sistent emergence of relational, emotional, and inner-directed capacities across all four
dimensions as the dominant inductive signal in the qualitative data. Self-Reflection & Em-
pathy (V6) was the single most frequently coded category in the entire qualitative dataset
despite being absent from the a priori framework, suggesting that participants spontane-
ously foreground empathic and reflective capacities as foundational to sustainability lead-
ership in ways that existing theoretical frameworks have not fully captured. This finding
resonates with Wamsler et al.’s [11] documentation of a broader shift towards a relational
paradigm in sustainability leadership and aligns with Uhl-Bien’s [50] relational leadership
theory, which argues that leadership is fundamentally constituted through relational pro-
cesses rather than individual traits or behaviours. Visser and Courtice [8] identify emo-
tional intelligence as one of seven key characteristics of sustainability leaders, yet the pre-
sent study suggests that existing frameworks may systematically underweight relational
and empathic capacities — Self-Reflection & Empathy (V6), Knowledge of Team Cohesion &
Team Dynamics (K6), Empowerment (P6), and Reflected Openness & Consideration for Others
(L7)— relative to their empirical salience in practitioner and stakeholder accounts.

The third pattern—the divergence between quantitative importance ratings and
qualitative salience for Trust, Honesty & Transparency (V3) and Empathy, Compassion &
Emotional Awareness (L2)—offers a theoretically productive insight into the structure of
sustainability leadership competence. Both categories received among the highest quan-
titative importance ratings within their respective dimensions yet appeared as the weak-
est deductive categories qualitatively, rarely surfacing spontaneously in open-ended re-
sponses. This asymmetry suggests that these capacities function as implicit prerequisites
rather than foregrounded leadership attributes: recognised as indispensable when explic-
itly prompted yet taken for granted as baseline conditions in everyday accounts of sus-
tainability leadership. This finding resonates with Boyatzis’ [51] influential distinction be-
tween threshold competencies (those necessary for minimally adequate performance and
therefore taken as given) and differentiating competencies (that distinguish outstanding
from average performers and are therefore more likely to be spontaneously articulated).
Trust, transparency, and empathy appear to occupy the threshold position in sustainabil-
ity leadership: they are so fundamentally assumed as conditions for effective leadership
that participants do not foreground them as distinguishing characteristics. A parallel pat-
tern has been documented in transformational leadership research, where Bass and Bass
[52] note that trust between leader and follower functions as an implicit relational foun-
dation that enables transformational processes rather than constituting a distinct compe-
tency in its own right.

The fourth pattern concerns the particular theoretical significance of the dimension
Inner Development & Learning, which yielded the most substantial empirical extension of
the a priori framework across all four dimensions, with more than 50% of qualitative code
assignments falling in inductively developed categories. This finding indicates that the
inner development dimension of sustainability leadership remains the least theoretically
consolidated and the most empirically open. This conclusion is consistent with the rela-
tively recent emergence of inner development as an explicit focus of sustainability leader-
ship scholarship. The four inductive categories—Individual Active Learning Orientation
(L6), Reflected Openness & Consideration for Others (L7), Accepting Feedback from Others (L8),
and Systemic & Organisational Reflection (L9)— collectively suggest that inner development
in sustainability leadership encompasses considerably more than self-reflection and resil-
ience alone. These findings align with the Inner Development Goals (IDG) framework [24],
which similarly identifies five interconnected developmental dimensions —Being, Think-
ing, Relating, Collaborating, and Acting—as prerequisites for effective sustainability ac-
tion, and which explicitly foregrounds relational and systemic capacities alongside
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individual inner development. The present study provides empirical support for the
IDG'’s theoretical direction and adds specificity to what inner development entails in the
context of sustainability leadership: the qualitative data suggest that leaders are expected
not only to develop themselves inwardly but to actively orient themselves toward others
and toward systemic reflection as part of their developmental practice. These findings
resonate with Wamsler et al.’s [11] argument that sustainability crises are fundamentally
relationship crises requiring leadership development that integrates cognitive, social-
emotional, and ethical dimensions, and with Scharmer and Kaufer’s [53] call for a shift
from ego-system to eco-system awareness in sustainability leadership.

Fifth, the three-level orientation structure—1I (the leader within), Us (in relation to
others), and World (in relation to society & system)—emerged from the data itself as a
cross-dimensional organising principle, derived from two complementary inductive pat-
terns: the relational turn pointing toward an Us-perspective, and the systemic-societal
cluster —comprising Critical System Awareness (K8), Long-Term Perspective & Philosophy of
Life (V7), Cause-Driven Common Good Orientation (V8), and Systemic & Organisational Reflec-
tion (L9) —pointing toward a World-perspective. Together with the deductively confirmed
inner capacities constituting the I-perspective, these three perspectives provide a structur-
ally coherent account of the domains within which sustainability leadership competence
operates. The I/Us/World perspective structure resonates with multilevel frameworks in
sustainability leadership research, including the micro-meso-macro model of Sajjad et al.
[7] and Jayashree et al. [13], the inner-relational-systemic dimensions described by
Wamsler et al. [11], and the Being-Relating-Acting structure of the Inner Development
Goals [24], while offering a conceptual refinement: rather than describing the organisa-
tional levels at which leadership operates or the developmental sequence through which
capacities are acquired, it describes the relational perspectives toward which leadership
competencies are directed. This distinction between operating at a level and being ori-
ented toward a perspective may help bridge competency-based and systems-based ap-
proaches to sustainability leadership.

5.2. Contribution to the Sustainability Leadership Research

The present study makes three interrelated contributions to sustainability leadership
research. First, it produces a sustainability leadership competency framework derived
from a convergent parallel mixed-methods design (a design approach that, as Sajjad et al.
[5] document in their integrative review, has rarely been applied in sustainability leader-
ship research) and from an age-diverse, cross-status sample spanning all faculties and sta-
tus groups, addressing a structural gap identified in recent integrative reviews [5]. By
drawing on participants across all faculties and status groups, the framework reflects sub-
stantial disciplinary and status-group diversity within a university context, which may
enhance its relevance across disciplinary boundaries, while cross-organisational transfer-
ability remains to be established in future research.

Second, the I/Us/World orientation structure adds a conceptually novel organising
principle to domain-based competency classifications. Rather than describing what lead-
ers are competent in, it describes where their attention and responsibility are directed —
from self, to others, to the world. This orientational framing resonates with multilevel per-
spectives in sustainability leadership research [7,11,13], while offering a conceptual refine-
ment: rather than describing the organisational levels at which leadership operates or the
dimensions of inner transformation, it describes the relational perspectives toward which
leadership competencies are directed.

Third, the study demonstrates the particular value of a convergent parallel mixed-
methods design for sustainability leadership competency research. The triangulation of
qualitative and quantitative strands revealed patterns—most notably the implicit
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prerequisite status of trust and empathy —that would not have been visible through either
strand alone, and the deductive-inductive content analysis after Mayring [43] provided a
methodologically transparent pathway for empirically grounding and extending a theo-
retically derived framework.

5.3. Practical Implications

The findings have several implications for the development of sustainability leader-
ship in practice. Most importantly, they suggest that sustainability leadership should not
be trained as a purely knowledge-based or strategic competence. For coaching and lead-
ership development programmes, the framework highlights the value of integrating re-
flective practices, collaborative processes, systems thinking and the ability to understand
one’s own role within broader organisational and societal systems. These competencies
should not be treated as additional “soft skills”, but as core requirements for leaders who
are expected to guide sustainability-related transformation processes. This framework can
also serve as a guideline for the conceptualisation of training programmes. In practical
terms, this means that coaching and training formats should create spaces in which lead-
ers can critically examine their own assumptions, values, decision-making habits, and im-
pact on others.

The I/Us/World perspective structure of the framework provides a practical organis-
ing principle for the design of leadership development programmes. At the I-perspective
level, development activities might include reflective journaling, structured self-assess-
ment using the framework’s competency elements, and individual feedback on leadership
values and assumptions. At the Us-perspective level, facilitated teamwork, psychological
safety diagnostics, and stakeholder dialogue exercises provide opportunities to develop
relational and collaborative capacities. At the World-perspective level, systems mapping,
scenario analysis, and evaluation of the long-term societal consequences of leadership de-
cisions support the development of systemic and societal orientation. This example is in-
tended as an illustrative starting point rather than a prescriptive curriculum.

This framework is also relevant for higher education and organisational leadership
development. Higher education institutions should embed sustainability leadership com-
petencies across disciplines rather than limiting them to specialised sustainability courses.
The I/Us/World orientation structure of the framework provides a useful organising prin-
ciple for curriculum design: sustainability leadership development programmes could be
structured around the progression from personal development (I) to collaborative and
relational capacities (Us), to systemic and societal engagement (World). Students need op-
portunities to practise systems thinking, collaboration, ethical reflection, and critical ques-
tioning of unsustainable structures. Organisations, in turn, should reconsider how lead-
ership potential is identified and promoted. Finally, the implicit prerequisite status of trust
and empathy identified in this study suggests that these capacities deserve explicit atten-
tion in leadership development programmes, precisely because their taken-for-granted
status renders them vulnerable to neglect.

5.4. Limitations and Future Research

Several limitations should be considered when interpreting the findings. The univer-
sity-based sample limits the transferability of the framework. Although the setting ena-
bled disciplinary and status-group diversity, respondents were embedded in an academic
environment and may therefore have had comparatively high familiarity with sustaina-
bility concepts. The framework should consequently be tested in organisational contexts
where sustainability is less established or more strongly shaped by practical constraints.

The sample composition also requires caution. Age, status groups, and leadership
experience were not evenly distributed, and the average age of approximately 30 years
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indicates a relatively young sample. As students constituted the largest status group
(64.45% of respondents), the findings may reflect academically socialised perspectives
more strongly than those of experienced leaders. Furthermore, while the sample spans an
age range of 18 to 68 years, it does not constitute an intergenerational sample in the strict
sense, as younger perspectives are disproportionately represented. Future studies should
therefore deliberately sample across generational cohorts and conduct subgroup compar-
isons across career stages, disciplinary backgrounds and status groups, which would al-
low sustainability leadership competencies to be examined in relation to these dimensions
and the interdisciplinary and cross-status properties of the sample to be substantively uti-
lised rather than merely described.

A further methodological consideration concerns the partial non-independence of
the two strands: both drew on the same respondents, the same instrument, and the same
a priori theoretical structure, with open-ended questions preceding closed importance rat-
ings within each dimension block. This sequential design may have introduced priming
effects that inflated the observed convergence between strands, as participants” open-
ended responses may have been influenced by their prior engagement with the dimension
framing. Furthermore, the survey introduction explicitly named the four a priori dimen-
sions prior to any open-ended responses, which may have further structured participants’
free-text answers toward the theoretical framework. Caution is therefore warranted in in-
terpreting convergence as independent corroboration. A methodological limitation con-
cerns the consistently high quantitative importance ratings, which suggest a possible ceil-
ing effect. The median values of 6 to 7 and interquartile ranges of 1 to 2 across all items
confirm this pattern, suggesting limited discriminative power between items. While the
scale showed that nearly all competencies were considered important, it offered limited
differentiation between desirable and essential competencies. Future research should
therefore use ranking procedures, forced-choice formats, or refined scales to assess rela-
tive priorities more precisely. Furthermore, the uniformly positive wording of all items
may have invited acquiescent and socially desirable responding, which should be consid-
ered when interpreting the consistently high importance ratings. Additionally, the re-
ported reliability estimates support the aggregation of items within each dimension but
do not test the four-dimensional structure itself; confirmatory factor analysis would be
required to evaluate the dimensional structure and remains a priority for future research.
Intercoder reliability varied across dimensions, ranging from fair for the dimension
Knowledge and Understanding (i = 0.40) to substantial for Values, Motivation & Purpose
(Fleiss’ k = 0.68), Practices and Impact (x = 0.64) and Inner Development and Learning (k =
0.65), partly reflecting the conceptual proximity between categories such as K2 and K5,
which were subsequently merged. These coefficients reflect agreement at the initial cali-
bration stage, prior to codebook refinement; post-refinement reliability for the final 31-
element framework could not be obtained. Furthermore, segmentation decisions and 108
reassignments were performed by a single researcher; while explicit criteria and iterative
consensus coding provided quality control, an independent audit would have strength-
ened trustworthiness. Similarly, the assignment of competency elements to the three per-
spectives (I, Us, World) was developed through consensus within the research team rather
than through formal inter-rater agreement procedures, which represents a further limita-
tion of the analytical transparency of this step.

Moreover, the framework primarily describes individual competencies, although
sustainability leadership also depends on organisational conditions. Time pressure, hier-
archies, financial targets, and institutional routines may restrict whether these competen-
cies can be enacted in practice. Future research should therefore investigate such enabling
and constraining conditions.
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Finally, the study measured perceived importance rather than feasibility or observa-
ble behaviour. Future studies should validate the inductive categories quantitatively and
examine implementation barriers in organisational practice. The high attrition rate, poten-
tially related to survey length, respondent burden, and the English-language format, also
warrants investigation in future data collection designs. Additionally, recruitment
through sustainability-oriented channels such as the Green Office network likely intro-
duced self-selection bias, with participants already interested in sustainability being dis-
proportionately represented. This may have contributed to the consistently high im-
portance ratings and ceiling effects observed across all dimensions.

The survey instrument was piloted with a convenience sample of students and a rep-
resentative of the Green Office prior to data collection; a more diverse pretest sample span-
ning multiple status groups would have provided broader feedback on item comprehen-
sibility. Similarly, the content review was conducted as a collegial discussion rather than
a formal multi-rater procedure, which limits the documented validity of the instrument.
The practical operationalisation of the framework across different institutional and organ-
isational contexts likewise remains an important direction for future application and re-
search.

6. Conclusions

This study presents an empirically derived Sustainability Leadership Framework
that integrates qualitative and quantitative evidence from an interdisciplinary and inter-
generational sample. By revealing the centrality of relational and inner-directed compe-
tencies, the three-level orientation structure of I, Us, and World, and the substantial ex-
tension of existing frameworks through inductive categories, it contributes both theoreti-
cally and practically to the growing field of sustainability leadership research. As the ur-
gency of sustainability transformation increases, frameworks that reflect the full complex-
ity of what effective sustainability leadership entails —across cognitive, relational, and
systemic dimensions —become ever more essential.

Taken together, the Sustainability Leadership Framework presented here offers an
empirically grounded and structurally coherent account of the competencies required for
effective sustainability leadership. By integrating deductively supported and inductively
extended elements across four dimensions and three perspectives, it advances existing
frameworks in both scope and methodological rigour, and provides a foundation for fu-
ture research, competency assessment, and leadership development in sustainability con-
texts.
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