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Abstract
The Leipzig Leadership Model (LLM) connects theory and practice. Building on actor-world relations and insights from 
motivational psychology (actor-action relations), the LLM proposes a holistic framework able to integrate the existing 
plethora of leadership theories and styles. This opens up a new perspective on a comprehensive understanding of leadership 
roles. With its four leadership orientation dimensions of purpose, entrepreneurial spirit, responsibility, and effectiveness, 
the LLM enables leaders to identify and reflect on relevant leadership competencies. In order to facilitate future research 
on the LLM and its dimensions, we report on two studies that are developing and validating a 32-item LLM-based scale. 
We applied oblique bifactor target rotation in a bifactor Exploratory Structural Equation Model within CFA approach in 
a German sample (N = 309) with robust WLSMV-estimates to fit an LLM-based model to the data. The results suggest 
a good fit. Furthermore, as ECV, PUC and ARPB support the multidimensional nature of the scale, we report the appro-
priate bifactor statistical indices. After parallel back translation, an English version of the scale was tested in a second 
sample (N = 311) to replicate our earlier findings. This study facilitates future empirical research by providing a concise 
and integrative self-rating measure of leadership orientations. We further strengthen the scientific foundation of the LLM 
by empirically testing its conceptually developed four-factor structure. The scale provides a starting point for further 
research into leadership orientations (also as standalone subscales), and offers an applicable guideline for self-reflection 
and decision-making.
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“Leadership means accepting responsibility for oneself, 
others and the future” (Kirchgeorg et al., 2017). Today, 
this future is fundamentally shaped by a multitude of 
grand challenges (GCs), such as climate change, globali-
zation, geopolitics, or digital transformation, all of which 
have serious implications for leadership (Meynhardt et al., 
2022; Brammer et al., 2019; van Tulder, 2018). In general, 
GCs are characterized by non-linear system dynamics and 
unknown solutions with intertwined social and technical 
elements (Eisenhardt et al., 2016). These characteristics 
result in complexity and ambiguity; and even though 
technical knowledge is still important, value judgments 

become indispensable in the face of uncertainty without 
predefined solutions (Brammer et al., 2019). Or, as Mey-
nhardt (2004) put it: “Knowing is more than feeling, but 
often feeling is the only way of knowing” (p. 11).

In the context of GCs, successful leadership becomes 
a question of a leader’s ability to act creatively and pro-
actively in the face of uncertainty and to cope with the 
unknown. In other words, successful leadership becomes a 
matter of a person’s leadership competencies encompassing 
the specific dispositions that enable self-organized perfor-
mance in highly complex contexts (Erpenbeck et al., 2017). 
Consequently, leadership competency models have gained a 
strong foothold in (HR) practice, given these models’ ben-
efits in both allowing organizations to communicate under-
lying values and expectations of leadership, and simulta-
neously providing the necessary orientation for leaders in 
the form of concise lists of expected behaviors (Boyatzis, 
2008).

At the same time, theory-practice gaps continue to exist, 
as the implementation of competency models has mostly 

 * Timo Meynhardt 
 timo.meynhardt@hhl.de

1 Dr. Arend Oetker Chair of Business Psychology 
and Leadership, HHL Leipzig Graduate School 
of Management, Leipzig, Germany

2 Center for Leadership and Values in Society, University 
of St. Gallen, St. Gallen, Switzerland

http://orcid.org/0000-0002-2762-7538
http://orcid.org/0000-0001-5179-7468
http://orcid.org/0000-0002-4142-9204
http://crossmark.crossref.org/dialog/?doi=10.1007/s12144-023-04873-x&domain=pdf


9006 Current Psychology (2024) 43:9005–9024

1 3

restricted itself to non-academically founded “best prac-
tices”. As critics argue, this approach can lead to highly 
reductionist results that lack generalizability and a future ori-
entation, while also often neglecting ethical, emotional, and 
social aspects of leadership (Bolden & Gosling, 2006; Hol-
lenbeck et al., 2006). Given that GCs constantly evolve along 
with technical and societal progress, leadership competen-
cies themselves must be revised continuously and therefore 
need orientation regarding the reasons why they should be 
applied. In order to bridge theory-practice gaps, leadership 
frameworks that holistically structure the revision of lead-
ership competencies, while allowing individual degrees of 
freedom in diverse practical contexts, are needed (Yukl & 
Gardner, 2020; Antonakis, 2017). This is why the Leipzig 
Leadership Model (LLM; Kirchgeorg et al., 2017) aims to 
familiarize leaders with ways in which to organize experi-
ence, direct attention, and legitimize decisions and actions.

The LLM encourages critical and continuous self-reflec-
tion along its four dimensions of leadership (purpose, entre-
preneurial spirit, responsibility and effectiveness), while 
measuring them against their value contribution (Kirchgeorg 
et al., 2017). It reduces leadership complexity to “the bar-
est minimum possible” (Meynhardt et al., 2019, p. 33) by 
structuring reflections according to its guiding questions. 
This results in a dynamic framework that tasks leaders with 
autonomously identifying and reflecting on relevant lead-
ership competencies, while simultaneously providing them 
with a holistic grasp of their leadership role. However, while 
Kirchgeorg et al. (2017) and Meynhardt et al. (2019) intro-
duced the LLM conceptually and elaborated on the model’s 
theoretical foundation, research on the LLM is still missing 
a scale to empirically test the model’s assumptions. In this 
paper, we therefore develop and validate a 32-item LLM-
based scale in a German and English sample in order to ena-
ble future empirical research within the LLM-framework.

Theoretical background

The LLM measures leadership against its value contribution 
(Kirchgeorg et al., 2017), thereby building especially on the 
early works of Chester Barnard (1938) and Drucker (1973), 
and work focusing on servant leadership (Liden et al., 2008). 
In contrast to a mere focus on results, the idea of contribu-
tion acknowledges that no person can directly control the 
outcome of an action in a complex situation, but can con-
tribute to it and exercise leadership in that way. The ability to 
provide a value contribution is determined on a micro level 
by a person’s leadership competencies as “dispositions of 
self-organized action” (Erpenbeck et al., 2017, p. XXIII).

Leadership in practice is significantly impacted by GCs 
and their resulting complexity, ambiguity, and non-linear 

system dynamics (Meynhardt et al., 2019; Brammer et al., 
2019; Eisenhardt et al., 2016). Even on a smaller, day-to-
day scale, researchers find that leaders are increasingly 
confronted with adaptive challenges (Heifetz, 2006), for 
which solutions cannot be derived from existing techni-
cal knowledge. To overcome adaptive challenges, Heif-
etz concludes that leaders need a “retooling, in a sense, 
of people’s own ways of thinking and operating” (p. 77). 
Developmental psychologists picked up on this notion when 
formulating the concept of transformational learning (e.g. 
Kegan, 2009), manifesting an epistemological change where 
intrinsic value-based knowledge becomes central to deci-
sion making.

To facilitate such transformational learning, the four 
LLM dimensions provide a holistic basis for orienting and 
framing leadership competencies: Where should I focus 
when I want to become a “good” leader? How do I best 
use my competencies without getting unbalanced and para-
lyzed? It is important to note that the LLM’s four leadership 
dimensions themselves do not represent competencies in the 
sense of ‘being able to perform a certain task.’ There is nei-
ther a purpose competency nor a responsibility competency. 
Instead, the LLM dimensions focus on the very core value 
of competencies, orienting a capability toward an action. 
For example, strategic orientation as a leadership compe-
tency may be motivated by various different purposes and 
oriented to a diverse set of behaviors. Without elaborating 
on the why, what and how, strategic orientation becomes 
a competency without a direction. As competencies ulti-
mately find expression in leadership behavior (Boyatzis, 
2008; Erpenbeck et al., 2017), the LLM roots its leadership 
dimensions epistemologically in the actor-world relations 
framework inherent in any (leadership) behavior (Haber-
mas, 1987). Accordingly, behavior can be self-referential 
(focused on the actor, “purpose”), social-communicative 
(focused on interactions, “responsibility”), or task-referen-
tial (focused on the object of an action, “effectiveness”). 
However, insights from motivational psychology (e.g. 
Heckhausen & Gollwitzer, 1987) expand this framework by 
identifying a fourth dimension in the actor-action relation 
(“entrepreneurial spirit”). Consequently, actions can differ 
not only depending on the action’s target, but also accord-
ing to the level of activation and energy toward action-
implementation and the intensity of outcome-orientation. In 
other words: while the initial three relations encompass the 
different actor-world relations, the fourth relation pertains 
to the general underlying quality of relations an actor dis-
plays across the initial three. Any orientations for purpose, 
responsibility and effectiveness requires action-orientation 
to turn internal states of mind into overt behavior (Meyn-
hardt et al., 2019). At the same time, a strong action-ori-
entation does not necessarily imply equal strength in the 
other dimensions, as entrepreneurial spirit may lack a sense 
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of direction, for example. Therefore, this fourth dimension 
can be understood as both a stand-alone feature and as being 
instrumental in the first three dimensions. Multidimensional 
concepts integrating both specific aspects (here: purpose, 
responsibility and effectiveness) and general aspects (in 
this case entrepreneurial spirit) that partially influence the 
specific aspects, play prominent roles in various fields of 
psychology, ranging from clinical to organizational, per-
sonality and motivational theories (Marsh et al., 2014; 
Eid et al., 2018; Epstein, 1985; Heckhausen & Gollwitzer, 
1987), including the literature on competencies (Erpenbeck 
et al., 2017).

Taken together, the Leipzig Leadership Model concep-
tualizes leadership orientations from an epistemological 
viewpoint of different actor relations. This allows for a jus-
tification of four leadership dimensions. The following para-
graphs outline in more detail the core aspects of the LLM’s 
four leadership dimensions as they relate to the underlying 
actor-world or actor-action relations.

Purpose ─ why and what for?

Kirchgeorg et al. (2017) define purpose as the intention 
of a person or organization to contribute to the common 
good, thereby creating public value. This line of think-
ing follows a long tradition of viewing organizations’ pur-
pose as transcending profit making (e.g. Barnard, 1938; 
Drucker, 1973). Most recently, Mayer (2021) elaborates 
by directing purpose towards “enhancing the wellbeing 
and prosperity of shareholders, society and the natural 
world” (p. 889). Similarly, Damon et al. (2003) concep-
tualize purpose as “a stable and generalizable intention 
to accomplish something that is at once meaningful to the 
self and leads to productive engagement with some aspect 
of the world beyond the self” (p. 121). On the micro level, 
these contributions have a profound impact on one’s own 
identity (Epstein, 1985; Ryan & Deci, 2000), rendering 
purpose a highly motivating force (Hamel, 2009). Con-
tinuous reflection, by asking why and what for, unlocks 
and deepens leaders’ understanding of themselves in terms 
of values and norms, enabling them to inspire their fol-
lowers. As expectations directed at organizations to fulfil 
their social function increase, purpose-related questions 
of why and what for ultimately become questions of legiti-
macy and long-term survivability, to which leaders need to 
provide answers (Drucker, 1973; Collins & Porras, 1994). 
Researchers agree that uncovering and aligning oneself 
with one’s purpose is key in the context of GCs, given the 
motivational, orientational, and legitimizing properties of 
such a purpose (Hamel, 2009; Kirchgeorg et al., 2017; van 
Tulder, 2018). Consequently, key purpose aspects, such 
as contributing and inspiring through visions, have been 
incorporated in various leadership conceptualisations, 

such as transformational leadership (Avolio & Bass, 1995), 
shared leadership (Gockel & Werth, 2010; Pearce & Con-
ger, 2010), or servant leadership (Liden et al., 2008).

Anchoring the LLM’s leadership dimensions with pur-
pose at its core reflects the importance of value-based judg-
ments as orientational knowledge in the context of GCs. By 
guiding reflection on leadership competencies, this dimen-
sion highlights the self-referential importance of turning 
inwards as the source of lasting and reliable orientation 
in a complex, uncertain, and fast-changing environment. 
With purpose at its center, the LLM focuses leadership on 
its intended (public) value contributions (Kirchgeorg et al., 
2017) and sets the questions of why and what for as the 
beginning of any (self-)reflection.

Entrepreneurial spirit – how?

Having raised the questions of why and what for, the LLM 
poses how as the subsequent guiding question. While an 
organization’s purpose remains relatively constant (Col-
lins & Porras, 1994; Damon et al., 2003), the ways in which 
to provide value contributions are subject to technological 
and societal changes, among others (Brammer et al., 2019; 
Selznick, 1975). The concept of entrepreneurial spirit cap-
tures this drive for continuous organizational renewal in the 
sense of identifying innovative ways of value contribution. 
Next to creativity, research has identified especially proactiv-
ity and the willingness to take risks as being at the core of 
entrepreneurial spirit (Morris & Jones, 1999). Representing 
the actor-action relation, this proactivity and drive capture 
the motivational activation of a leader required in the context 
of GC (Brammer et al., 2019). However, previous concep-
tualizations of e.g. entrepreneurial leadership (Gupta et al., 
2004) solely focused on competitiveness and the tendency to 
challenge oneself (Gorostiaga et al., 2019). Entrepreneurial 
spirit expands this limited view, following the lead of e.g. 
empowering leadership (Ahearne et al., 2005) to shift the 
attention inwards, and encompasses a fundamental drive for 
individual learning and growth. Accordingly, this drive can 
promote not only leaders’ own creativity, but extend to facili-
tate organizational creativity as “the process by which new 
ideas, objects or processes are introduced” (Csikszentmiha-
lyi, 2014, p. 194). By shaping a supportive and empowering 
organizational environment, leaders can therefore ensure 
both individual creativity and their organization’s capacity 
for renewal.

In the context of GCs, an organization’s capability for 
renewal becomes essential to ensure lasting future value 
contributions. With concepts of creativity, risk affin-
ity and proactivity at its core, the entrepreneurial spirit 
highlights actors’ action-oriented attitudes and mindsets. 
Within the LLM framework, entrepreneurial spirit cap-
tures this attitude and the openness with which leaders 
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and followers alike face the uncertainty and complexity 
of their contexts, and thus has significant implications for 
all other actor-world relations as represented by the other 
LLM-dimensions.

Responsibility – how?

Following any narrative without continuously challenging its 
status quo creates room for distortion of previously benign 
motives. The LLM therefore asks how, not only in the sense 
of ‘how to achieve future value contributions’, but in the 
sense of how one’s entrepreneurial pursuit of purpose might 
be restricted. Consequently, responsibility is defined as the 
respect and fulfillment of legitimate trust-based expectations 
(Kirchgeorg et al., 2017).

The implications of respect for organizational sci-
ences have been researched extensively (e.g. Blader & 
Yu, 2017; Dunning et al., 2016), since it is part of most 
leadership conceptualizations (Rudolph et al., 2021). In 
the context of leadership, respect does not only extend to 
a leader’s immediate followers, but also to external stake-
holders, including the societies surrounding an organiza-
tion (Maak & Pless, 2006). The LLM underscores that 
respect requires leaders to consider their decisions’ jus-
tifiability and fairness (Ciulla, 2006). Simultaneously, 
trust has been widely recognized as one of the central 
factors that connect organizational relationships and their 
outcomes (Braun et al., 2013; Dirks & Ferrin, 2002). 
Trust is commonly defined as the willingness to be vul-
nerable to someone based on the perceived trustworthi-
ness of that person. This trustworthiness can stem from 
two separate processes (Dirks & Ferrin, 2002): Cogni-
tive trust is the result of evaluating a person in terms 
of competence, integrity, reliability, and dependability; 
while affective trust emerges over time as an emotional 
tie based on mutual exhibition of care and concern. As 
trust is reciprocal, a leader’s ability to fulfill a role model 
function has been established as the most significant 
antecedent of trust (Avolio & Bass, 1995; Kirkpatrick & 
Locke, 1996). Consequently, the notion of leadership on 
the basis of providing an (ethical) role model has been 
incorporated by various conceptualizations, most promi-
nently ethical leadership (Brown & Treviño, 2006) and 
responsible leadership (Maak & Pless, 2006).

With trust and respect highlighting the social contexts 
of leadership, responsibility encompasses the fundamental 
aspect of leadership as embodying role model behavior. 
When guiding leaders’ reflections, this dimension turns their 
attention to the socio-communicative aspects of leadership, 
highlighting their interactions and social bonds with various 
stakeholders. It refers to the willingness and ability to ques-
tion the extent to which leadership actions are justifiable to 

themselves and others, but also to the (social) environment 
and to nature itself.

Effectiveness – what?

“There is usually nothing quite so useless as doing with 
great efficiency what should not be done at all” (Drucker, 
1963, p. 54). In much the same way that Drucker (1963) 
subordinated matters of effectiveness to the guiding proper-
ties of purpose, the LLM posits what (are we doing) after the 
initial questions of why and how. Consequently, asking what 
aims to translate purpose-based, responsible entrepreneurial 
strategies into tangible processes and solutions. In line with 
e.g. upper echelon theory and strategic leadership (e.g. Ham-
brick and Mason, 1984), effectiveness focuses on the task-
referential aspects of leadership within the LLM framework. 
It identifies leadership behaviors that facilitate the successful 
implementation of concrete measures and processes. Upon 
reviewing decades of (effective) leadership research, Yukl 
and Gardner (2020) identified three central components of 
these task-referential behaviors: planning, clarification, and 
monitoring.

Planning describes a mostly cognitive activity that 
ensures efficiency through sensibly structuring and coordi-
nating activities, and utilizing resources. Its importance to 
effective leadership has long been established and empiri-
cally proven (Boyatzis, 1982; Drucker, 1973). On the other 
hand, clarification encompasses defining job requirements, 
setting prioritized and clear goals, and assigning tasks in a 
sensible manner. Finally, monitoring involves having feed-
back processes to continuously evaluate implemented meas-
ures and realign them with their intended purpose.

The present studies

The goal of our studies is to develop and validate a 32-item 
LLM-based scale as a concise self-rating tool of leadership 
orientations, thereby advancing not only the previously 
solely conceptually developed LLM, but also the research on 
leadership and competencies, and the relevant strands of lit-
erature regarding the LLM’s four dimensions. Furthermore, 
the scale developed in this study provides an applicable 
guideline for leaders’ self-reflection in practice, constituting 
an initial step toward bridging prevalent theory-practice gaps 
regarding leadership competency models. Following the rec-
ommended process of scale development (e.g. Worthington 
& Whittaker, 2006) to generate an LLM-based item pool, 
we rely on two independent samples and proceed in eight 
steps: we conducted item development (1), confirmation of 
the factor structure (2), reliability assessment (3), convergent 
validity assessment (4), multidimensionality assessment (5), 
discriminant validity assessment (6), measurement invari-
ance tests (7), and concurrent validity assessment within the 
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German sample (study 1); while on the basis of parallel back 
translation of the German scale into English, we replicated 
and tested the factor structure in a second English sample in 
study 2. We expect both scales to represent the multidimen-
sional three-plus-one structure as postulated by the LLM 
(Kirchgeorg et al., 2017) in both samples.

Developing an initial item pool and content validity

In order to develop an initial item pool, we systematically 
reviewed the relevant literature on the LLM and its four 
dimensions, as well as existing scales showing conceptual 
proximity as elaborated on (and given examples for) in the 
theoretical background. Next, we captured as many state-
ments as possible that could best describe the LLM’s four 
dimensions. Together with an expert panel (N = 23), consist-
ing of five professors (all of whom contributed to develop-
ing and advancing the model), three advanced leadership 
doctoral students, 10 executives and five business school 
students, all of whom were native German speakers, we then 
proceeded to formulate items (each expert brainstorming 
separately). This approach resulted in a total of 179 items, 
which we then presented to the whole panel to rate eachitem 
for its clarity and face and content validity (Moosbrugger 
& Kelava, 2020). This way, the expert panel selected 67 
items to be included in study 1, following established stand-
ards for pre-test item generation and selection regarding the 
avoidance of e.g. ambiguity, double-barreled items, or nega-
tive wordings while also ensuring to extensively represent 
the underlying constructs (MacKenzie et al., 2011; Ford & 
Scandura, 2018; Moosbrugger & Kelava, 2020).

Study 1

In this study, we intended to establish and test a scale based 
on the 67 selected items that can represent the LLM’s multi-
dimensional three-plus-one structure. Historically, such tests 
would have involved a combination of exploratory (EFA) 
and confirmatory factor analyses (CFA) (Marsh et al., 2014). 
However, Asparouhov et al. (2015), among others, were 
able to show that exploratory structural equation modelling 
(ESEM) is able to overcome the main drawbacks of both 
methods, namely that EFA does not allow for the modelling 
of latent structures, while CFA tends to inflate factor cor-
relations and parameter estimations due to cross-loadings 
of factors being constrained to zero (Eid et al., 2018; Marsh 
et al., 2014). To capture and model multidimensionality, 
researchers have increasingly been applying bifactor models 
(Reise, 2012; Eid et al., 2018) in various areas of psycho-
logical research. In bifactor models, each variance is split 
into a general factor, specific residual factors, and meas-
urement error (Moosbrugger & Kelava, 2020; Eid, 2020). 

In order to retain meaningfully interpretable g-factors, the 
so-called S-1 bifactor model was introduced (Heinrich et al., 
2020). Instead of modelling a g-factor parallel to the existing 
theoretical dimensions, one of these existing dimensions is 
extended to be the g-factor rendering all other dimensions 
residual factors of g. Figure 1 shows a structural example of 
a S-1 bifactor ESEM model.

From a S-1 bifactor perspective, entrepreneurial spirit 
is considered the g-factor within the LLM framework, as 
it represents the “plus-one” aspect of the proposed multi-
dimensional structure, referring to the quality of activation 
underlying the three other actor-world relations. ESEM is 
not only able to represent a more realistic representation of 
potential cross-loading of items and factors, it also allows 
for these a-priori theoretical considerations to guide initial 
exploratory rotations in the form of oblique bifactor target 
rotations (Marsh et al., 2014; Jennrich & Bentler, 2012). 
We selected the final subset of items based on the results 
of these rotations. Therefore, statistical analyses in study 1 
applied a S-1 bifactor ESEM approach (Asparouhov et al., 
2015; Marsh et al., 2014).

Method

Sample

A total of 431 German executives participated in our sur-
vey in exchange for financial remuneration, through the ser-
vices of the independent German market research institute 
Respondi (respondi.com). To ensure comparability of the 
results, we excluded participants who worked in companies 
with fewer than five employees and with less than one year of 
leadership experience, resulting in a final sample of N = 309 
German executives. The respondents were between 21 and 
67 years old (M = 49.62; SD = 10.38). Approximately two 
fifths of the sample consisted of female executives (38.5%), 
and 64.7% had a college or higher education level. Almost 
half (45.60%) of the participants had a monthly household 
net income of more than 4,000 euros.

Measures and concurrent validity

In the online survey, participants evaluated their leadership 
behavior by rating the 67 provisory items of the LLM scale. 
Following the prevalent literature on the inclusion of mid-
points in Likert scales (Nadler et al., 2015; Chyung et al., 
2017) we decided on forced-choice format with six catego-
ries ranging from 1 (strongly disagree) to 6 (strongly agree), 
thereby omitting the “neutral” midpoint of our scale. This 
omission allows us to control both for the sometimes abstract 
nature especially of the items in our purpose-subscale, as well 
as the likely bias due to the social desirability of the items 
especially in the responsibility-subscale (see Tables 2 and 5).
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In order to estimate concurrent validity of the LLM’s sub-
scales (Moosbrugger & Kelava, 2020), scales with concep-
tual proximity were included in the survey. The four LLM 
dimensions frame competencies, which ultimately find 
expression in a person’s behavior, emotions and cognitions 
(Erpenbeck et al., 2017). Therefore, these competencies are 
closely related to that person’s personality (Epstein, 1985). 
While personality traits may serve as a disposition for lead-
ership orientations, the latter cannot be reduced to them. For 
example, openness to new experience can be a characteristic 
for entrepreneurial spirit. However, a felt sense to change the 
status quo may also be motivated by other emotional and 
cognitive processes, such as anxiety and frustration.

Consequently, we identified and chose three of the five 
Short Scales for the Big Five Dimensions of Personality 
(Lang, 2005) for this study, namely openness (three items 
per dimension, e.g. “I see myself as someone who is creative 
and comes up with new ideas”), which relates to the proac-
tive and change-oriented dimension of entrepreneurial spirit 
(ES); agreeableness (three items per dimension, e.g. “I see 
myself as someone who is gentle and kind to others”), which 
is closely related to the social-communicative dimension 
of responsibility (R); and conscientiousness (three items 
per dimension, e.g. “I see myself as someone who works 
thoroughly”), which is closely related to the task-related 
dimension of effectiveness (E). Furthermore, as there is no 

Big Five-related dimension reflective of the self-referential 
aspects embodied by purpose (P), the participants filled out 
the Short Servant Leadership Scale (Liden et al., 2015; seven 
items, e.g. “I emphasize the importance of giving back to 
the community”). Since the g-factor in (S-1) bifactor mod-
els binds shared variance of each residual factor (Eid et al., 
2018), we would only expect strong correlations for the 
openness scale and entrepreneurial spirit. The remaining 
“residual correlations” are expected to show moderate to 
strong values (Rodriguez et al., 2015).

Analyses

We conducted analyses in version 4.2.2 of R (R Core Team, 
2022), using packages dplyr (Wickham et al., 2022), lavaan 
(Rosseel, 2012), BifactorIndicesCalculator (Dueber, 2021), 
EFA.dimensions (O’Connor, 2023) and esemComp (Silves-
trin & de Beer, 2023). In a first step, we extracted factor 
loadings using oblique bifactor target rotation. Apart from 
considerations of the theoretical saturation of the remain-
ing item pool, we eliminated items if they showed commu-
nalities lower than 0.4, insubstantial factor loadings (< 0.3), 
misplaced factor loadings, and cross-loading differences 
smaller than 0.2 (Costello & Osborne, 2005; Brown, 2015). 
We proceeded in a stepwise fashion with new bifactor tar-
get rotations after each elimination, until a final scale with 

Fig. 1  Bifactor ESEM model of the LLM scale; P = purpose; 
R = responsibility; E = effectiveness; ES = entrepreneurial spirit; P1 
to P8 = items for purpose; R1 to R8 = items for responsibility; E1 to 
E8 = items for effectiveness; ES1 to ES8 = items for entrepreneurial 

spirit. Full unidirectional arrows represent factor loadings; dotted uni-
directional arrows represent cross-loadings; dotted curved lines repre-
sent correlations
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eight items per factor and satisfactory loading patterns was 
achieved. We also conducted a parallel analysis to test the 
four-factorial structure for the first as well as the final rota-
tion (Moosbrugger & Kelava, 2020). In a second step, an 
ESEM-model is estimated with the exploratory loadings 
as anchors for the estimation of model parameters (Marsh 
et al., 2014). This model is then compared against an oblique 
bifactor CFA solution to assess the impact of the constrained 
cross-loadings.

Model evaluation

Despite research indicating acceptable performance of 
robust continuous estimators, such as robust Maximum-
Likelihood for scales with five or more anchors (Rhemtulla 
et al., 2012), all confirmatory analyses apply the robust 
WLSMV estimator controlling for the ordinal nature of 
Likert-scales (Moosbrugger & Kelava, 2020). Model fit 
was further assessed on the basis of the model fit indices 
proposed by Sun (2005), with the Comparative Fit Index 
(CFI) and Tucker-Lewis Index (TLI) above 0.90 indicating 
acceptable (and above 0.95 good) fit, similar to a Root-
Mean-Square-Error of Approximation (RMSEA) below 
0.05 and a Standardized Root-Mean-Square-Residual 
(SRMR) below 0.08. Furthermore, we follow the recom-
mendations of Rodriguez et al. (2016) for evaluating bifac-
tor models in a SEM context according to (1) McDonalds 
omega (ω) (1970) as a model-based reliability estimate 
similar to Cronbach’s alpha; (2) omega hierarchical (ωH) 
as the amount of true variance explained by the g-factor; 
(3) omega hierarchical subscale (ωHS) as the amount of 
true variance explained by a residual factor; (4) construct 
replicability H (Hancock & Mueller, 2001) indicating “how 
well a latent variable is represented by a given set of items” 
(Rodriguez et al., 2016, p.143); and finally (5) explained 
common variance (ECV), percent uncontaminated correla-
tions (PUC), and average relative parameter bias (ARPB) 
to assess the multidimensionality of the model. While cut-
offs for the various ω’s (especially ωHS) could not yet be 
established (Rodriguez et al., 2015), Hancock and Muel-
ler (2001) require H ≥ 0.70 for well-represented factors, 
while multidimensionality is indicated by a combination 
of ωH ≤ 0.80, either ECV ≤ 0.70 or PUC ≤ 0.70 and an 
ARPB ≤ 0.15 (Rodriguez et al., 2016).

Model comparison and measurement invariance

Invariance of the final LLM scale was assessed across age 
and gender, following the common recommendations, 
according to Moosbrugger and Kelava (2020), of configu-
ral, metric, scalar and strict invariance. For all model com-
parisons, both robust χ²-difference tests for nested models 

(Satorra & Bentler, 2010) and ΔCFI-values are reported, 
with |ΔCFI| ≥ 0.01 between two models signifying a signifi-
cant difference in model fit (Chen, 2007). In order to assess 
the measurement invariance across age, the sample is split 
along the median of the age distribution.

Convergent and discriminant validity

For the evaluation of convergent validity, primary factor 
loadings > 0.3 are considered significant (Moosbrugger & 
Kelava, 2020). Additionally, we follow Fornell and Larcker 
(1981) by assessing the amount of variance in latent vari-
ables explained by their respective factors. In bifactor mod-
els, this is achieved by utilizing ωHS instead of the average 
variance extracted (AVE; Moosbrugger and Kelava, 2020). 
In order to further evaluate discriminant validity, we com-
pare ωHS for each factor with the maximum squared factor 
correlation of that factor (maximum shared variance, MSV).

Results

Exploratory item selection

Results of the exploratory oblique target rotation are dis-
played in Table 1. The final 32 items show substantial and 
theory-equivalent loadings across all four factors, as well 
as communalities > 0.40. Overall, the four factors explain 
62% of total variance. The total Kaiser-Meyer-Olkin crite-
rion (KMO) value is 0.95, indicating “marvelous” suitability 
of the sample (Kaiser, 1974), with the KMO for each item 
ranging between 0.92 and 0.97 as well. However, while a 
significant Bartlett’s test (χ²496=7206.00; p ≤ .001) indicates 
the correlation matrix to be substantially different from an 
identity matrix, the absolute determinant R² of the matrix is 
≤ 0,00001, suggesting multicollinearity between the items. 
Further analysis of the correlation matrix revealed 55 (out 
of 496) bivariate correlations between r = .60 and r = .80. To 
control for the complex potential impact of multicollinear-
ity within SEM-frameworks (Marsh et al., 2004), we added 
further tests in subsequent analyses.

Confirmation of the factor structure, reliability 
and convergent validity

In a next step, we estimated the bifactor ESEM model param-
eters using the exploratory loadings as anchors (Marsh et al., 
2014). Following established guidelines (Morin et al., 2016), 
we simultaneously estimated a bifactor CFA model, restrain-
ing cross loadings for the residual factors to zero (Fig. 2). 
The resulting factor loadings for both models are reported in 
Table 2, with substantial factor loadings without significant 
cross-loadings in combination with ωHS > 0.50 across all 
three residual factors suggesting convergent validity of the 
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32 items of the LLM scale. Both the bifactor ESEM model 
(RMSEA = 0.01; SRMR = 0.03; CFI = 0.99; TLI = 0.99) and 
the bifactor CFA model (RMSEA = 0.02; SRMR = 0.04; 
CFI = 0.99; TLI = 0.99) indicated good model fit, with com-
posite reliability reaching high levels for the bifactor CFA 
solution (ω = 0.97) (McDonald, 1970). However, a compari-
son of the two models revealed that, by restraining the cross-
loadings to zero in the bifactor CFA solution, model fit did 
not decrease significantly (Δ χ²Δdf=60=3.59; p = 1; ΔCFI=-
0.00). Therefore, the impact of restricted cross-loadings in 

our sample is deemed negligible, and in the name of parsi-
mony the bifactor CFA model is preferred for the LLM-scale 
(Moosbrugger & Kelava, 2020; Morin et al., 2016).

Finally, we re-assessed the content validity of the items 
using a confirmatory Q-sort method. We presented the 
items to 41 MBA students after a thematic introduction to 
the LLM and its four dimensions, and asked them to match 
the items to the definitions. For all items, the hit ratio 
was above 95%, indicating a high degree of face validity 
(Nahm et al., 2002).

Table 1  Factor loadings, communalities  (h2), Eigenvalues, % variance explained and multiple  R2 for each factor after initial oblique bifactor tar-
get rotation

Factor loadings in bold indicate significant loadings at p ≤ .001

ES P R E h²

P1 Ich möchte, dass meine Arbeit der Gesellschaft nutzt. 0.53 0.68 0.04 0.07 0.76
P2 Ich möchte, dass meine Arbeit zu einer positiven Veränderung in der Welt beiträgt. 0.58 0.63 -0.06 0.02 0.72
P3 Ich richte mein Handeln am Gemeinwohl aus. 0.56 0.70 -0.03 0.07 0.80
P4 Ich verzichte auf eigene Vorteile, wenn es dem Gemeinwohl schadet. 0.40 0.66 0.08 -0.12 0.61
P5 Bei Konflikten berücksichtige ich das Gemeinwohl. 0.48 0.68 0.06 0.02 0.70
P6 Ich begeistere mich für Arbeiten mit gesellschaftlicher Relevanz. 0.56 0.65 -0.02 -0.08 0.74
P7 Ich bin stolz, wenn ich durch meine Arbeit einen Beitrag zur Gesellschaft leisten kann. 0.56 0.59 0.02 0.01 0.67
P8 Organisationen sollten sich primär durch ihre gesellschaftliche Aufgabe leiten lassen. 0.46 0.64 -0.13 0.05 0.61
R1 Auf mich kann man sich verlassen. 0.39 -0.01 0.51 0.19 0.57
R2 Ich halte Vereinbarungen ein. 0.40 -0.10 0.61 0.17 0.68
R3 Ich bin aufrichtig. 0.49 0.08 0.60 -0.06 0.57
R4 Ich verhalte mich fair. 0.52 0.06 0.67 -0.05 0.70
R5 Ich verhalte mich respektvoll. 0.51 0.08 0.59 0.00 0.62
R6 Ich bin mir der Vorbildrolle von Führungskräften bewusst. 0.48 -0.03 0.53 0.10 0.58
R7 Ich bin bereit, die Folgen meiner Handlungen zu tragen. 0.51 -0.06 0.62 -0.09 0.59
R8 Ich kann eigene Fehler eingestehen. 0.48 -0.04 0.55 0.06 0.57
E1 Ich arbeite zielorientiert. 0.51 -0.02 0.11 0.56 0.66
E2 Ich verschaffe mir einen Überblick, bevor ich entscheide. 0.46 -0.02 0.14 0.56 0.65
E3 Ich wäge die Vor- und Nachteile einer Lösung ab. 0.41 -0.05 0.13 0.49 0.50
E4 Ich vergleiche das gewünschte Ergebnis mit dem erforderlichen Aufwand. 0.45 0.07 -0.02 0.48 0.42
E5 Ich plane voraus. 0.42 -0.03 0.01 0.57 0.51
E6 Ich unterscheide zwischen Wichtigem und Unwichtigem. 0.39 0.01 -0.01 0.66 0.59
E7 Ich setze Prioritäten und halte mich daran. 0.47 0.05 0.04 0.63 0.64
E8 Ich strukturiere Arbeitsprozesse sinnvoll. 0.49 0.02 -0.14 0.66 0.58
ES1 Ich möchte Neues auf den Weg bringen. 0.84 0.02 -0.04 -0.04 0.71
ES2 Ich kann mich für neue Ideen begeistern. 0.84 -0.05 0.07 -0.08 0.72
ES3 Ich löse Probleme auf kreative Art. 0.71 -0.06 -0.08 -0.03 0.52
ES4 Ich ermutige Mitarbeitende, Neues auszuprobieren. 0.72 0.05 0.10 -0.04 0.53
ES5 Ich sehe Wandel als etwas Positives. 0.68 0.09 0.11 -0.09 0.48
ES6 Ich sprühe vor Ideen. 0.69 0.08 0.08 0.03 0.49
ES7 Mir fällt es leicht, Gewohntes loszulassen. 0.74 -0.10 -0.17 0.01 0.59
ES8 Ich suche Herausforderungen. 0.78 -0.03 -0.17 0.05 0.64

Eigenvalues 13.27 4.37 2.12 1.45
% of variance (cummulative) 32 43 52 62
Mult. R² 0.94 0.89 0.87 0.86
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Table 2  Factor loadings (sd), factor correlations, model-based reli-
ability estimates, explained common variance (ECV), percentage of 
uncontaminated correlations (PUC), construct replicability (H), factor 

determinacy (FD) and average relative parameter bias (ARPB) of the 
bifactor CFA model in study 1

All factor loadings are significant at ρ ≤ 0.001; a the diagonal values are replaced with the internal reliability ω of the factor; b the g-factor (ES) is 
defined to be orthogonal to the residual factors; ***ρ ≤ 0.001

ES P R E

P1 Ich möchte, dass meine Arbeit der Gesellschaft nutzt. 0.76 (0.07) 0.81 (0.08)
P2 Ich möchte, dass meine Arbeit zu einer positiven Veränderung in der Welt beiträgt. 0.77 (0.08) 0.85 (0.08)
P3 Ich richte mein Handeln am Gemeinwohl aus. 0.75 (0.07) 0.82 (0.07)
P4 Ich verzichte auf eigene Vorteile, wenn es dem Gemeinwohl schadet. 0.51 (0.09) 0.88 (0.07)
P5 Bei Konflikten berücksichtige ich das Gemeinwohl. 0.66 (0.08) 0.81 (0.09)
P6 Ich begeistere mich für Arbeiten mit gesellschaftlicher Relevanz. 0.69 (0.08) 0.88 (0.07)
P7 Ich bin stolz, wenn ich durch meine Arbeit einen Beitrag zur Gesellschaft leisten kann. 0.78 (0.08) 0.77 (0.09)
P8 Organisationen sollten sich primär durch ihre gesellschaftliche Aufgabe leiten lassen. 0.59 (0.08) 0.82 (0.08)
R1 Auf mich kann man sich verlassen. 0.29 (0.05) 0.53 (0.06)
R2 Ich halte Vereinbarungen ein. 0.28 (0.07) 0.66 (0.06)
R3 Ich bin aufrichtig. 0.47 (0.06) 0.45 (0.07)
R4 Ich verhalte mich fair. 0.45 (0.06) 0.50 (0.05)
R5 Ich verhalte mich respektvoll. 0.45 (0.06) 0.48 (0.05)
R6 Ich bin mir der Vorbildrolle von Führungskräften bewusst. 0.38 (0.07) 0.53 (0.06)
R7 Ich bin bereit, die Folgen meiner Handlungen zu tragen. 0.41 (0.06) 0.45 (0.05)
R8 Ich kann eigene Fehler eingestehen. 0.43 (0.07) 0.60 (0.06)
E1 Ich arbeite zielorientiert. 0.39 (0.05) 0.53 (0.05)
E2 Ich verschaffe mir einen Überblick, bevor ich entscheide. 0.40 (0.06) 0.63 (0.05)
E3 Ich wäge die Vor- und Nachteile einer Lösung ab. 0.33 (0.06) 0.55 (0.05)
E4 Ich vergleiche das gewünschte Ergebnis mit dem erforderlichen Aufwand. 0.44 (0.07) 0.43 (0.07)
E5 Ich plane voraus. 0.34 (0.06) 0.52 (0.05)
E6 Ich unterscheide zwischen Wichtigem und Unwichtigem. 0.33 (0.06) 0.57 (0.06)
E7 Ich setze Prioritäten und halte mich daran. 0.40 (0.05) 0.55 (0.06)
E8 Ich strukturiere Arbeitsprozesse sinnvoll. 0.42 (0.05) 0.46 (0.06)
ES1 Ich möchte Neues auf den Weg bringen. 0.88 (0.05)
ES2 Ich kann mich für neue Ideen begeistern. 0.83 (0.05)
ES3 Ich löse Probleme auf kreative Art. 0.71 (0.06)
ES4 Ich ermutige Mitarbeitende, Neues auszuprobieren. 0.78 (0.07)
ES5 Ich sehe Wandel als etwas Positives. 0.73 (0.05)
ES6 Ich sprühe vor Ideen. 0.80 (0.06)
ES7 Mir fällt es leicht, Gewohntes loszulassen. 0.76 (0.06)
ES8 Ich suche Herausforderungen. 0.90 (0.06)

ES P R E
Factor correlations: ES 0.97a

P -b 0.95a

R - 0.06 0.92a

E - -0.03 0.68*** 0.91a

Bifactor statistical indices: ωtotal 0.97
ωH/ ωHS 0.77 0.56 0.59 0.60
H 0.95 0.85 0.85 0.83
ECV 0.52
PUC 0.83
ARPB 0.23
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Multidimensionality of the LLM scale

Overall, 77% of true variance is explained by the g-factor 
of entrepreneurial spirit (ωH ES). In combination with a 
rather low ECV = 0.52, the data support the multidimen-
sionality of the scale, despite the high PUC = 0.83. An 
ARPB = 0.23 signifies that, by assuming unidimensional-
ity, the relative bias in estimating parameters would amount 
to 23%. To further test the model against the assumption 
of unidimensionality, a one-factor solution was modeled 
(RMSEA = 0.11; SRMR = 0.14; CFI = 0.90; TLI = 0.89), 
but provided a significantly worse model fit (Δ χ²27=69.22; 
p ≤ .001; ΔCFI=-0.10). To further test the robustness of 
our multidimensional bifactor CFA model, a correlated fac-
tor model was fit to the data and provided a surprisingly 
good fit as well (RMSEA = 0.03; SRMR = 0.05; CFI = 0.97; 
TLI = 0.97), with the reduction in model fit not being sig-
nificant (Δ χ²21=7.03; p = .99; ΔCFI=-0.00). However, an 
analysis of the parameter estimates revealed that, due to the 
excessive factor correlations between responsibility (R) and 
effectiveness (E) (r = .782), their MSV = 0.61 exceeded their 
respective  AVER=0.55 and  AVEE=0.56. This provides fur-
ther support of the superiority of bifactor modelling in com-
plex psychological constructs (Eid et al., 2018). To ensure 
sufficient discriminant validity of the factors, the bifactor 
CFA was retained, despite having fewer degrees of freedom.

Discriminant validity and multicollinearity

As seen in Table 2, all residual factors in the bifactor CFA 
model explain more than 50% of their residual variance and 
are well-defined by their items, as indicated by  HES=0.95, 
 HP=0.85,  HR=0.85, and  HE=0.83. Furthermore, as only R 
and E correlate significantly (r = .68, p ≤ .001), the result-
ing MSV = 0.46 is lower than their respective ωHSR=0.59 
and ωHSE=0.60, indicating sufficient discriminant valid-
ity. While the g-factor is per definition orthogonal to the 
residual factors in bifactor modelling, as it is allowed to 
bind all shared variance across the items (Eid et al., 2018), 
residual factors can be allowed to correlate with each 
other, as was done by applying the oblique bifactor tar-
get rotation. However, as Marsh et al. (2004) show, this 
pattern of one strong factor correlation in combination 
with other non-significant correlations can be the result 
of multicollinearity in SEM. To control for this effect, we 
followed Marsh et al. (2004), by fitting a bifactor CFA 
model that restricted all factor correlations to be equal, 
while another model was estimated with orthogonal resid-
ual factors. The oblique solution with equal correlations 
(RMSEA = 0.06; SRMR = 0.08; CFI = 0.97; TLI = 0.97) 
provided significantly worse model fit compared to the 
bifactor CFA model (Δ χ²2=233.71; p ≤ .001; ΔCFI=-
0.03), as did the orthogonal solution (Δ χ²3=171.75; 

Fig. 2  Bifactor CFA model of the LLM scale; P = purpose; 
R = responsibility; E = effectiveness; ES = entrepreneurial spirit; P1 
to P8 = items for purpose; R1 to R8 = items for responsibility; E1 to 

E8 = items for effectiveness; ES1 to ES8 = items for entrepreneurial 
spirit. Full unidirectional arrows represent factor loadings; dotted 
curved lines represent correlations
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p ≤ .001; ΔCFI=-0.03), despite its overall acceptable fit 
(RMSEA = 0.06; SRMR = 0.08; CFI = 0.97; TLI = 0.97). 
According to Marsh et al. (2004), this indicates that (a) the 
residual factors cannot be considered orthogonal, and (b) 
that the correlations between the residual factors are not 
equal but differ significantly from each other. This suggests 
that the impact of multicollinearity in our sample is rather 
small, which would be in line with simulation studies by 
Grewal et al. (2004), who found that in samples with a 
large multiple correlation of R²≥0.75 (see Table 1), a large 
sample-to-item ratio of at least 6:1, and a high reliability 

of at least 0.80 (as is fulfilled in our sample), the effects of 
multicollinearity between r = .60 and r = .80 (as found in 
exploratory analyses) are negligible.

Measurement invariance tests

As can be seen in Table 3, our sample supported strict meas-
urement invariance across both age and gender. For age, 
the sample was split along the median of 51 years into two 
groups to be compared. Table 3 further provides an overview 
of all model comparisons reported in study 1.

Table 3  Robust fit statistics of the bifactor ESEM- and CFA models as well as invariance tests across gender and age for the final bifactor CFA 
solution of the LLM scale (study 1)

*** p ≤ 0.001; a for Further Comparisons, Δ χ² and ΔCFI are stated in relation to the bifactor CFA (oblique) model; for invariance tests, 
each level of invariance is tested against the previous level. b reported here is the corrected Δ χ² (Moosbrugger & Kelava, 2020) to achieve 
χ²-distributed Δ χ²-values after robust χ² estimation

χ² df CFI TLI RMSEA [90% CI] SRMR Δ χ²a ΔCFIa

Full-ESEM 413.790 377 0.999 0.998 0.012 [0.000–0.018] 0.027 - -
Bifactor CFA (oblique) 514.103 437 0.996 0.996 0.021 [0.012–0.028] 0.040 3.589 − 0.003
Further Comparisons
 Bifactor CFA (oblique) 514.103 437 0.996 0.996 0.021 [0.012–0.028] 0.040 - -
 Bifactor CFA (orthogonal) 815.826 440 0.972 0.969 0.056 [0.050–0.062] 0.079 171.747***b − 0.027
 One-factor CFA 1540.104 464 0.896 0.889 0.105 [0.099–0.111] 0.139 69.221*** − 0.100
 Correlated factors 564.776 458 0.993 0.993 0.027 [0.018–0.034] 0.049 7.031 − 0.003
 Bifactor CFA (oblique – 

equal factor correlations)
845.561 439 0.973 0.969 0.055 [0.050–0.061] 0.079 233.708*** − 0.026

Invariance: Gender
 Configural 922.396 874 0.997 0.996 0.019 [0.000–0.031] 0.048 - -
 Metric 974.953 926 0.994 0.994 0.025 [0.000–0.040] 0.063 15.566 − 0.003
 Scalar 1002.690 954 0.994 0.994 0.024 [0.000–0.039] 0.063 1.586 − 0.000
 Strict 1031.191 986 0.994 0.995 0.023 [0.000–0.039] 0.065 2.968 − 0.000

Invariance: Age
 Configural 931.259 874 0.996 0.996 0.021 [0.000–0.032] 0.050 - -
 Metric 975.648 926 0.993 0.993 0.028 [0.000–0.044] 0.066 22.095 − 0.003
 Scalar 1005.756 954 0.993 0.993 0.028 [0.000–0.044] 0.067 1.910 − 0.000
 Strict 1040.594 986 0.992 0.992 0.028 [0.000–0.044] 0.070 3.268 − 0.001

Table 4  Correlation matrix of 
regression-based factor scores, 
including (sub)scale specific 
reliability (study 1)

*** ρ≤.001; * ρ ≤.01; *ρ ≤.05; Note: 1 for multidimensional subscales, ω is provided, ²for unidimensional 
subscales, Cronbach’s α is provided

1 2 3 4 5 6 7 8

1. Entrepreneurial Spirit 0.971

2. Purpose 0.08 0.951

3. Responsibility 0.01 0.01 0.921

4. Effectiveness 0.04 0.00 0.70 0.911

5. Servant Leader 0.70*** 0.46*** 0.11 0.09 0.792

6. Agreeableness 0.46*** 0.21*** 0.32*** 0.25*** 0.55*** 0.662

7. Conscientiousness 0.41*** -0.01 0.43*** 0.50*** 0.35*** 0.44*** 0.652

8. Openness 0.66*** 0.04 -0.06 -0.02 0.53*** 0.36*** 0.35*** 0.772
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Concurrent validity

As the construct replicability H for all subscales is above 0.70, 
factor scores can be calculated using the regression method 
(Rodriguez et al., 2016). In order to assess our hypotheses 
regarding the concurrent validity of our subscales, Table 4 
provides the spearman correlation matrix of the respective 
factor scores. The overall medium to strong correlations of the 
Big Five and servant leadership scales with ES supports the 
finding from other bifactor ESEM-research (Rodriguez et al., 
2015), namely that the g-factor in bifactor models seems to 
bind substantial variance and reduces correlations of resid-
ual factors with external criterions. Further in line with our 
hypotheses, the openness-score only correlates significantly 
with the ES-score (r = .66, p ≤ .001). Furthermore, within 
the residual factors, servant leadership-scores correlate only 
significantly with P-scores (r = .46, p ≤ .001), agreeableness-
scores correlate most strongly with R-scores (r = .32, p ≤ .001), 
and conscientiousness-scores correlate most strongly with 
E-scores (r = .50), a value which even exceeds its correlation 
with ES-scores (r = .46, p ≤ .001). Both the correlations of 
agreeableness-scores and conscientiousness-scores are sig-
nificantly larger than their next highest correlation at p ≤ .05.

Study 2

In preparation for our second study, we translated the LLM 
scale into English using the parallel back-translation proce-
dure (Brislin, 1986). Two bilingual English-speaking profes-
sional linguists translated the 32-item LLM scale into Eng-
lish, after which a bilingual German-speaking professional 
linguist retranslated it back into German to control for any 
major deviations from the original item pool. A bilingual 
panel with in-depth knowledge of the research constructs in 
question reviewed the results to perform minor adjustments 
and create a consolidated and localized English translation 
of the scale. The 32-item English LLM scale was then used 
in a second sample to assess whether we would be able to 
replicate the bifactor CFA model using the English version.

Method

We recruited British employees via the online recruiting 
platform Prolific (prolific.co; see Peer et al., 2017 for an 
evaluation of the platform). After applying the same crite-
ria as in study 1, the final sample consisted of 311 British 
employees with supervisory responsibilities, 81.0% of whom 
are currently in a leadership role (11.2% in top manage-
ment). The respondents were between 18 and 71 years old 
(M = 32.52; SD = 10.30). Approximately two fifths of the 
sample consisted of female respondents (38.2%), and 70.6% 
had a college education or a higher qualification.

In order to assess the replicability of the bifactor CFA 
model fit in the English sample, participants evaluated their 
leadership behavior by rating the 32 translated items of the 
English LLM scale on a six-point Likert scale ranging from 
1 (strongly disagree) to 6 (strongly agree). Additionally, 
as in the first study, the participants completed the Short 
Servant Leadership Scale (Liden et al., 2015). Because our 
first study revealed weak internal consistencies (α < 0.77) 
of the scales suggested by Lang (2005), we alternatively 
applied the more comprehensive Big Five Inventory (John 
& Srivastava, 1999) to assess conscientiousness (nine items 
per dimension, e.g. “I see myself as someone who works 
thoroughly”), agreeableness (nine items per dimension, 
e.g. “I see myself as someone who is generally trusting”), 
and openness to experience (ten items per dimension, e.g. 
“I see myself as someone who is creative and comes up 
with new ideas”). In a next step, the bifactor CFA was fit 
to the data and evaluated according to the criteria formu-
lated by Sun (2005) and Rodriguez et al. (2016), as well as 
convergent and discriminant validity. Finally, measurement 
invariance tests were conducted in the same manner as in 
study 1. Analyses were conducted in version 4.2.2 of R (R 
Core Team, 2022), using packages dplyr (Wickham et al., 
2022), lavaan (Rosseel, 2012) and BifactorIndicesCalculator 
(Dueber, 2021).

Results

After data collection, a bifactor CFA model was fit to 
the data of the English sample. Results are presented in 
Table 5. The results replicate the good fit achieved in the 
German sample (RMSEA = 0.03; SRMR = 0.05; CFI = 0.99; 
TLI = 0.99). Item loadings reach substantial level (Moos-
brugger & Kelava, 2020), and composite reliability of the 
scale remains high at ω = 0.93. Overall, 72% of variance 
is explained by the ES-factor, which, in combination with 
the low ECV = 0.48 and high ARPB = 0.43, again suggests 
the multidimensionality of the scale, despite a rather high 
PUC = 0.83. Moreover, H reaches acceptable levels ≥ 0.73 
for all factors, indicating good representation of the factors 
by the items, and allowing for factor scores to be calcu-
lated. As Table 6 shows, strict measurement invariance was 
replicated across both gender and age (split at the sample’s 
median of 29 years) with the models for strict invariance 
across age (RMSEA = 0.02; SRMR = 0.07; CFI = 0.99; 
TLI = 0.99) and gender (RMSEA = 0.03; SRMR = 0.07; 
CFI = 0.99; TLI = 0.99) showing good model fit. With sub-
stantial factor loadings (> 0.30) and a ωHS ≥ 0.50 across all 
factors indicating good convergent validity, discriminant 
validity following Fornell and Larcker (1981) is sufficient 
given the largest factor correlation of  rRE=0.60, resulting in 
a MSV = 0.36. However, unlike the German sample, both 
the factor correlation between P and R (r = .36, p ≤ .001) 
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Table 5  Factor loadings (sd), factor correlations, model-based reli-
ability estimates, explained common variance (ECV), percentage of 
uncontaminated correlations (PUC), construct replicability (H), factor 

determinacy (FD) and average relative parameter bias (ARPB) of the 
bifactor CFA model in study 2

All factor loadings are significant at ρ ≤ 0.001; a the diagonal values are replaced with the internal reliability ω of the factor; b the g-factor (ES) is 
defined to be orthogonal to the residual factors; ***ρ ≤ 0.001

ES P R E
P1 I want my work to benefit society. 0.46 (0.07) 0.75 (0.07)
P2 I want my work to contribute to changing the world for the better. 0.49 (0.06) 0.70 (0.07)
P3 I focus what I do on the common good. 0.42 (0.06) 0.58 (0.07)
P4 I check whether my decisions are in line with social expectations. 0.35 (0.07) 0.52 (0.07)
P5 I forgo personal gain if it harms the common good. 0.42 (0.07) 0.43 (0.08)
P6 I am passionate about work that has a social relevance. 0.51 (0.06) 0.62 (0.07)
P7 I am proud if I can make a contribution to society with my work. 0.41 (0.06) 0.67 (0.06)
P8 I think that organisations should be guided mainly by their social function. 0.29 (0.07) 0.49 (0.07)
R1 I can be relied upon. 0.35 (0.06) 0.58 (0.05)
R2 I honor agreements. 0.27 (0.04) 0.45 (0.04)
R3 I am sincere. 0.37 (0.06) 0.50 (0.05)
R4 I behave fairly. 0.32 (0.06) 0.54 (0.05)
R5 I behave respectfully. 0.26 (0.05) 0.54 (0.04)
R6 I am mindful that leaders have a role model function. 0.30 (0.05) 0.51 (0.05)
R7 I am ready to accept the consequences of my actions. 0.37 (0.05) 0.47 (0.05)
R8 I can admit to mistakes. 0.38 (0.06) 0.52 (0.06)
E1 I am goal-oriented in my work. 0.48 (0.06) 0.52 (0.06)
E2 I get an overview before I make decisions. 0.28 (0.06) 0.62 (0.05)
E3 I weigh the pros and cons of a solution. 0.31 (0.07) 0.55 (0.06)
E4 I compare the intended result with the effort needed to achieve it. 0.43 (0.07) 0.48 (0.06)
E5 I plan ahead. 0.27 (0.08) 0.43 (0.08)
E6 I differentiate between what is important and what is not. 0.32 (0.06) 0.49 (0.05)
E7 I set priorities and stick to them. 0.39 (0.06) 0.46 (0.06)
E8 I structure work processes intelligently. 0.40 (0.05) 0.33 (0.05)
ES1 I want to help new things get off the ground. 0.66 (0.05)
ES2 I am enthusiastic about new ideas. 0.77 (0.05)
ES3 I solve problems creatively. 0.60 (0.05)
ES4 I encourage employees to try new things. 0.71 (0.05)
ES5 I see change as positive. 0.68 (0.06)
ES6 I am a fountain of ideas. 0.54 (0.06)
ES7 I find it easy to let go of routines. 0.38 (0.08)
ES8 I look for challenges. 0.81 (0.06)

ES P R E
Factor correlations: ES 0.93a

P -b 0.87a

R - 0.36*** 0.89a

E - 0.40*** 0.60*** 0.83a

Bifactor statistical indices: ωTotal 0.93
ωH/ ωHS 0.72 0.58 0.64 0.54
H 0.92 0.79 0.83 0.74
ECV 0.48
PUC 0.83
ARPB 0.43
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and P and E (r = .40, p ≤ .001) were significant. Concurrent 
Validity was estimated to be sufficient, based on the strong 
correlation between openness and ES (r = .55, p ≤ .001), and 
the medium correlations between servant leadership and P 
(r = .38, p ≤ .001), agreeableness and R (r = .33, p ≤ .001), 
and conscientiousness and E (r = .43, p ≤ .001), which where 
all in line with our hypotheses.

Discussion

As GCs continuously evolve alongside societal and tech-
nological progress, among other factors, leadership is 
required to regularly revise and re-identify relevant com-
petencies in order to adapt to its contexts (Brammer et al., 
2019; Selznick, 1975). Meynhardt et al. (2019) argue that 
approaching leadership competencies through the lens of 
leadership orientations allows leaders to reflect continuously 
and holistically on relevant leadership behaviors, even as 
their context and the concomitant requirements of leadership 
change continuously. Integrating actor-world (Habermas, 
1987) and actor-action relations (Heckhausen & Gollwitzer, 
1987), the LLM structures leadership orientations along the 
dimensions of purpose, entrepreneurial spirit, responsibility, 
and effectiveness.

With the present studies, we contribute by developing 
and validating a scale able to represent the complex multi-
dimensional structure postulated by the LLM. This study not 
only continues the trend of recent research that reiterates the 
superior modelling capabilities of (S-1) bifactor ESEM in 
complex psychological contexts (Eid et al., 2018; Heinrich 
et al., 2020), but as far as we know it also provides the first 
applications of this methodology to the field of leadership 
research, after it was initially applied to non-clinical con-
texts by e.g. Howard et al. (2016) or Litalien et al. (2017). 
Through our study’s transdisciplinary approach, we contrib-
ute not only to the research on leadership and competen-
cies, but also the relevant strands of literature regarding the 

LLM’s dimensions. Finally, the scale developed in this study 
provides an applicable guideline for leadership self-reflec-
tion in practice, constituting an initial step toward bridging 
the prevalent theory-practice gap regarding leadership com-
petency models.

Theoretical contributions

Our study is the first to develop and test a scale represent-
ing the three-plus-one-factor structure of the leadership 
orientation dimensions postulated by the LLM (Kirchgeorg 
et al., 2017). Drawing from a transdiciplinarily developed 
conceptualization of a holistic leadership role, leadership 
orientations are understood as the interpersonal tendency 
to place varying emphasis on the actor-world or actor-
action relations inherent in that leadership role. While his-
torically, the term ‘leadership orientations’ mostly referred 
to the intrinsic preference of leadership styles (e.g. domi-
nant/friendly, social-oriented/result-oriented) (Kuehl et al., 
1975), a few recent studies have adapted a role-oriented 
view of leadership orientations (e.g. Bergman et al., 2014). 
Despite its somewhat neglected “niche” status within lead-
ership research, we argue, in line with Meynhardt et al. 
(2019), that this approach holds substantial potential for 
adressing the wide-spread criticism of leadership litera-
ture as being characterized by what Antonakis (2017) calls 
“theorrhea” – a plethora of highly reductionist leadership 
theories and theoretically unfounded “best practices”. 
Building on meta-analytic results suggesting significant 
redundancy between these various theories (Hoch et al., 
2018; Banks et al., 2016), calls for integration and concep-
tualization of holistic leadership roles continue to increase 
(Yukl & Gardner, 2020). Furthermore, while these stud-
ies find e.g. ethical leadership to not explain further vari-
ance over transformational leadership, the latter still faces 
considerable criticism in its lacking acknowledgement of 
ethical aspects of leadership and the resulting potential 

Table 6   Invariance tests across 
gender and age of the English 
version of the bifactor CFA 
model (study 2)

*** p ≤ 0.001; *reported here is the corrected Δ χ² (Moosbrugger & Kelava, 2020) to achieve χ²-distributed 
Δ χ²-values after robust χ² estimation

χ² df CFI TLI RMSEA SRMR Δ χ²* ΔCFI

Gender
 Configural 953.595 874 0.991 0.990 0.029 0.058 - -
 Metric 995.586 926 0.988 0.987 0.032 0.069 13.801 − 0.003
 Scalar 1027.981 954 0.987 0.987 0.032 0.070 2.292 − 0.000
 Strict 1060.957 986 0.987 0.987 0.032 0.074 4.240 − 0.000

Age
 Configural 941.503 874 0.992 0.991 0.026 0.057 - -
 Metric 952.139 926 0.995 0.995 0.019 0.064 11.508 − 0.003
 Scalar 981.953 954 0.995 0.995 0.019 0.065 2.140 − 0.000
 Strict 1021.454 986 0.994 0.994 0.022 0.070 4.435 − 0.001
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for abuse of (charismatic and inspirational) power (Price, 
2003). By building on the fundamental actor-world and 
actor-action relations underlying all (leadership) behav-
ior, the LLM contributes by offering a new approach to 
the conceptualization of leadership orientations that bal-
ances theoretically exhaustive dimensions of leadership, 
thus providing a holistic and concise understanding of the 
leadership role. The LLM as a framework integrates vari-
ous theories, to identify common denominators across the 
barrage of individual leadership styles and best practices, 
and not to get lost in the process by neglecting either the 
why, how, or what of leadership.

Furthermore, through the comparison of the correlated 
factor and bifactor CFA model in study 1, we find additional 
support for previous research arguing for the superior mod-
elling qualities of (S-1) bifactor models, both in CFA and 
ESEM approaches, (Asparouhov et al., 2015; Morin et al., 
2016; Marsh et al., 2014). As our data show, restrained fac-
tor loadings in the correlated factor model led to inflation of 
the existing factor correlations and, despite good model fit, 
undermined the model’s discriminant validity. In line with 
e.g. Eid et al. (2018) and Heinrich et al. (2020), we promote 
the use of these more sophisticated statistical approaches for 
modelling complex psychological constructs. While previ-
ous works by e.g. Howard et al. (2016) and Litalien et al. 
(2017) expanded the application of (S-1) bifactor models 
to non-clinical settings, our study further expands on their 
work by applying it to leadership research.

Based on our results, we were able to validate the 32-item 
LLM scale for both the German and English sample. Com-
paring the bifactor ESEM and the bifactor CFA model sug-
gests that the impact of the additional restrained factor load-
ings was negligible, which was why the bifactor CFA model 
was applied for subsequent analyses. Furthermore, Fornell 
and Larcker’s (1981) criteria for convergent and discriminant 
validity could be met for both samples. However, at this 
point the results in both studies deviate in one noteworthy 
aspect from each other: While in the German sample, only 
the correlation between responsibility and entrepreneurial 
spirit turned significant, all residual factors correlated sig-
nificantly in the English sample. This latter pattern, in fact, is 
closer to our a priori expectations, which is why we applied 
oblique bifactor target rotation to our exploratory analyses. 
To control for e.g. reported impacts of multicollinearity 
(e.g. Marsh et al., 2004), we tested the bifactor CFA model 
against orthogonal assumptions and a bifactor CFA model 
with equal factor correlations. Yet, based on model fit com-
parisons we concluded that (a) the oblique bifactor CFA 
model with free estimates of factor correlations fit the data 
best, and (b) the impact of multicollinearity, especially in 
the light of findings from e.g. Grewal et al. (2004), could be 
deemed insignificant. Yet, the precise relationship between 
the residual factors within the LLM will need further study. 

At this point, we can only conclude that the strong correla-
tion between responsibility and effectiveness is theoretically 
plausible, given their respective theoretical underpinnings. 
As elaborated during the introduction of the dimensions, 
trust as a vital part of responsibility emerges in part due to a 
leader being perceived as reliable and consistent, for exam-
ple (Dirks & Ferrin, 2002; Braun et al., 2013). At the same 
time, leadership effectiveness can be conceptualized along 
the components identified by Yukl and Gardner (2020) of 
e.g. planning and monitoring. It seems logical that leaders 
who are adept at planning and monitoring would be per-
ceived by others as being more consistent and reliable. From 
relational identity perspectives (Epstein, 1985) we would 
further assume that these perceptions are communicated 
by others to the leader and internalized in their own self-
conceptualization, which we measured with our self-rating 
tool. This hypothesis, however, will need further evaluation 
in multi-trait multi-method designs to cross-validate self and 
expert ratings of the LLM scale.

Our study’s results suggest that the LLM scale’s sub-
dimensions can function as standalone scales. This has 
important implications, especially for the purpose and 
entrepreneurial spirit subscales. So far, empirical studies 
on purposeful leadership have been scarce, due to a lack 
of measurement tools. The few existing studies in the field 
have tried to overcome the definitional issue by applying 
measures of related yet theoretically different concepts, such 
as perceived organizational purpose (Jasinenko & Steuber, 
2022), meaningfulness of work (Gartenberg et al., 2019), 
common good-oriented job characteristics (Allan et al., 
2018), or workplace spirituality (Kolodinsky et al., 2008). 
By applying the purpose subscale, we aim to encourage 
future research to further develop this rather novel field of 
research. Similarly, despite being partially addressed in prior 
scales, the aspect of self-development has only recently been 
included in measurement tools relating to entrepreneurial 
orientation in an educational setting with students as the 
target group (Gorostiaga et al., 2019). Our subscale therefore 
transfers the notion of self-development as a fundamental 
need (Epstein, 1985) and a part of entrepreneurial orienta-
tion/spirit to measurement tools in the leadership context.

Implications for practice

In light of non-linear system dynamics with complex social 
and technical solutions which GCs pose to leadership, value 
judgements become indispensable (Eisenhardt et al., 2016; 
Brammer et al., 2019). Additionally, GCs are continuously 
evolving along societal and technical progress. Conse-
quently, leadership development has undergone a paradigm-
shift from episodic programs (e.g. workshops) to focusing 
on self-directed learning (Nesbit, 2012). Building on criti-
cal (self-)reflection leaders not only develop value-based 
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decision-making, but are further able to continuously evalu-
ate and adapt their own behavior. As self-reflection (“inner 
work”) not only provides orientation, but is shown to e.g. 
increase a leader’s psychological capital (Luthans et al., 
2008), regular practice not only decreases e.g. leader’s stress 
but has further positive spill-over effects on individual and 
team job performance and health (Walumbwa et al., 2010; 
Branson, 2007).

The LLM translates its four dimensions of leadership 
orientations into applicable guiding questions. This makes 
its dimensions tangible to lay people, and enables them to 
measure their own leadership behavior and reflect on it. It 
incorporates the paradigm shift in both leadership and devel-
opmental psychology research signified by transformational 
learning by anchoring its holistic conceptualization of lead-
ership in the self-referential purpose dimension. With the 
help of the newly developed scale, it becomes possible to 
identify one’s own dispositions of over- or underemphasiz-
ing any leadership orientation dimensions as a first step to 
balancing one’s leadership profile.

We are currently developing an app (Leipzig Leadership 
Profile) to enable quick and simple self-assessment and 
effect a comparison through external assessment in order to 
facilitate applicability and feedback. Both assessments will 
have detailed reports and practical implications. By using 
the LLM scale, leaders can, for example, identify the dis-
crepancies between self-assessment and employees’ percep-
tions. Organizations can use the questionnaire for recruiting, 
leadership coaching, and performance appraisal or feedback. 
Given its nature of providing four stable leadership orienta-
tions, the LLM scale will be of advantage if applied to reflect 
on company-specific competency models.

Limitations and future research avenues

While applying a cross-sectional design might be beneficial 
because it allows us to generate large samples, this approach 
has limitations that should be considered when the results are 
interpreted. For example, Podsakoff et al. (2003) highlight the 
possibility of a systematic error variance in the form of a com-
mon method bias. However, we followed their recommenda-
tions to randomize the order in which the scales are presented. 
Consequently, mitigation of this limitation can be assumed.

Additionally, to reduce the impact of social desirability 
biases, we assured participants that there were no right or 
wrong answers regarding their estimates and that their data 
would be processed anonymously. Additionally, we followed 
the recommendations of e.g. Chyung et al. (2017) to utilize a 
forced-choice format for our Likert scale. Given the under-
lying controversial literature, we encourage further studies 
to test the effects of the inclusion of midpoints in the LLM 
scale. Finally, our use of an asymmetric six-point scale could 
be seen as controversial, as it is sometimes associated with 

measurement errors due to a missing middle point (Wei-
jters et al., 2010). However, recent studies find beneficial 
effects of asymmetric Likert scales when participants are 
unfamiliar with the rated subject (Nadler et al., 2015) or to 
reduce social desirability biases (e.g. Chyung et al., 2017). 
Our study provides the first empirical results on the distinc-
tiveness of the model’s dimensions compared to the adja-
cent servant leadership, conscientiousness, agreeableness, 
and openness to experience, although we need further theo-
retical and empirical research to understand the constructs’ 
distinctiveness in more depth.

It is important to note that the LLM scale’s item list con-
sists of self-rating items. In their fairly recent meta-analysis, 
Lee and Carpenter (2018) found that employees tend to rate 
a leader lower compared to the leader’s self-rating, and that 
leaders tend to rate themselves too highly, especially on 
items regarding what they call “relation-oriented leader-
ship dimensions” (p. 3). While we could validate the LLM 
as a tool for leadership research, self-assessment and self-
reflection, a modified item list is needed in order to allow 
the combination of self-ratings and observer ratings. By 
marginally adapting the items, the questionnaire may also 
be used for external assessment, for example by employees. 
Future studies should, however, examine the validity of the 
adapted items. The specific epistemological logic (three plus 
one dimensions) did prove empirically appropriate in our 
studies. However, it requires further investigation regarding 
interaction effects, and also, more fundamentally, regarding 
the consequences for intervention.

Given the LLM’s novel transdisciplinary conceptualiza-
tion of holistic leadership, various fields for future research 
open up. First, studies are needed to expand and solidify the 
discriminant and convergent validity of the LLM scale. We 
call for and invite researchers to contribute to the under-
standing of leadership orientations, also in relation to out-
comes, moderators, and mediators. The LLM’s adequateness 
with regard to the continued call from leadership research 
for integrative models also needs to be examined further. We 
agree with those who claim that increasing the accessibility 
of research by filtering and integrating the existing plethora 
of leadership styles is perhaps the most important step in 
reducing, if not overcoming, the existing theory-practice 
gaps. Our proposal is not to add a new distinction (e.g. trans-
formational vs. transactional, initiating structure vs. consid-
eration, or the like), but rather to help structure different 
leadership dimensions within from an action perspective.

From a broader perspective, the LLM and its scale are 
an invitation to study the relationship between individual 
leadership styles and organizational leadership, for exam-
ple by distinguishing between individual and organizational 
purpose. The LLM provides a common language to articu-
late common problems on different levels of analysis. The 
authors hope that this may motivate the exploration of the 
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next frontier of leadership research: from an ever more fine-
grained differentiation leadership phenomenon to a next 
level of synthesis based on a common-sense perspective of 
the why, the what and the how of leadership.
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