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2 ABSTRACT. Laleadership € essenziale per promuovere I'innovazione e la creativita all’interno delle organizzazioni
di oggi, in continua evoluzione. Pertanto, la necessita dileaderin grado di guidare ’organizzazione verso I'innovazione
e divenuta fondamentale. Nato da questa esigenza, I'lnnovative Leader Test (ILT) & stato progettato per misurare le
caratteristiche personali e le competenze distintive che determinano il comportamento innovativo del leader. Viene
presentato lo studio di validazione del test, condotto su un campione di 660 manager di organizzazioni private e
pubbliche italiane. Le analisi fattoriali esplorativa e confermativa hanno evidenziato un modello a 7 fattori. Sono
state inoltre testate la validita concorrente e predittiva del ILT che si & rivelato un nuovo strumento valido e affidabile
per valutare le dimensioni chiave del leader innovativo.

2 SUMMARY. Leadership is essential in building and fostering innovation and creativity within today’s ever-changing
organizations. Thus, the need for innovative leaders capable of driving innovation and innovative behaviour has become
paramount. The study presents a new self-report tool, namely the Innovative Leader Test (ILT) that consists of 28 items
and is aimed to measure the core set of characteristics and competencies that are distinctive in determining leader’s
both innovative behavior and capacity to lead organization toward innovation. To assess the factorial validity of the seven
ILT scales covering personal traits (Openness to change), capabilities (Anticipation, Self-reflection and Self-regulation)
and competencies (Problem solving, Knowledge sharing and Change involvement), an exploratory factor analysis,
reliability analyses and confirmatory factor analyses were performed (N = 660). Alpha values and confirmatory factor
analysis provided good reliability of the scales and model fit indices (CFl = .96, SRMR = .04) for the seven factors
structure. Concurrent validity was examined by analyzing the relationships between ILT dimensions, transformational
leadership, and work engagement and found positive significant correlations. Finally, the extent to which ILT factors
predict specific innovation outcomes, namely innovative work behavior and reputation as an innovator, was demonstrated
through correlation and regression analyses. Overall, results indicate that the Innovative Leader Test is a valid and reliably
self-report measures assessing the key dimensions of innovative leader. Both theoretical and practical implications are
discussed, as well as limitations and indications for future research.

Keywords: Innovative leader, Agentic capabilities, Innovative work behavior, Innovative leadership assessment, Innovative
leadership skills
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INTRODUCTION

The theme of innovation is nothing new for the survival
and development of organizations nowadays. In the current
era of continuous technological and business change, the
main resource for competitiveness is based on innovation.
Work has become more knowledge-based and less rigidly
defined, performed in a complex and constantly changing
environment. Given the importance of innovation for the
success and survival of most organizations, understanding
the skills and attributes required to achieve success in change
and innovation management is crucial. In this framework,
leadership is regarded by some scholars as one of the most
influential predictors of innovation within organizational
contexts (Mumford, Scott, Gaddis & Strange, 2002; Yukl,
2009).

For decades, most studies on innovation management
focused on employees in the belief that one way for
organizations to become more innovative is to capitalize
on their employees’ ability to be innovative (de Jong & Den
Hartog, 2007). Several other studies focused their attention on
contextual factors that impact employees’ work environment,
showing that leadership is one of the most critical factors
when it comes to achieving individual and organizational
innovation (Engelen, Schmidt, Strenger & Brettel, 2014).
The most recent literature in the field considers the role of
leadership as crucial in building the process, structures and
in promoting innovation and creativity within organizations
(Chan, Liu & Fellows, 2014; Wipulanusat, Panuwatwanich
& Stewart, 2017). While much has been written about the
attributes of effective leadership for innovation (i.e., Yukl,
2009), limited literature is available regarding the specific
attributes of successful innovation leaders, so the core
questions about characteristics and behaviors of innovative
leader which foster individual innovation still remain widely
under-explored (de Jong & Den Hartog, 2007; Eisele, 2017).

The need for leaders capable of promoting and governing
change in organizations is so relevant that it has been
acknowledged, among others, in the outlined principles
of the recent international standard ISO 56002 (2019) on
Organizational Innovation Management, which mentions the
need for future-oriented leaders. Hence, to contribute to the
definition of an innovative and future-oriented leader, our
research aims to identify the leader’s core competencies and
characteristics required to achieve innovation.

Thus, the Innovative Leader Test (ILT) was purposely
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designed to address this gap, to achieve the definition of a
core set of leader’s characteristics and competencies that
are distinctive in determining his/her innovative behavior
and, consequently, his/her ability to lead employees and
organization toward innovation. ILT is a self-report
test grounded on an integrated configuration of traits,
competencies, and capabilities and seven dimensions, as
described below. Accordingly, the objective of the study is
threefold: (1) to introduce the instrument, its construction and
psychometric properties; (2) to assess concurrent validity by
exploring the relationship between innovative leader factors
and other competing measures; (3) to verify ILT relationship
with innovative behaviors by exploring relationship between

its factors and several organizational outcomes.

The theoretical background of
innovation leadership

In most research studies, the terms innovation and
creativity are often used interchangeably so that several
research focus mainly on the creative or idea generation stage
of innovation (McAdam & McClelland, 2002; Mumford,
2000). However, unlike creativity, innovation also includes
the implementation of ideas (Janssen, 2000; Scott & Bruce,
1994) and, according to West and Farr, is “the intentional
introduction and application within a role, group or
organization of ideas, processes, products or procedures,
new to the relevant unit of adoption, designed to significantly
benefit the individual, the group, organization or wider
society” (West & Farr, 1990, p. 9). Therefore, to identify the
determinants of innovative leader’s behavior, it is not enough
to reason in terms of leaders’ creativity, but attention must
be paid on the individual characteristics that enable them to
promote and to implement what has been devised.

Most

attempted to link leadership style to organizational

studies on organizational innovation have
innovation (i.e., Zacher, Robinson & Rosing, 2016).
Transformational leadership (TFL) has frequently been
showed as a determinant of organizational innovation in a
number of studies (i.e., Sethibe, 2018). Transformational
leaders, as change agents, are expected to inspire and
intellectually stimulate their followers. By acting as a model
for subordinates, communicating the vision (inspirational
motivation), providing and eliciting new challenging ideas

to stimulate rethinking old ways of doing things (intellectual
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stimulation), transformational leaders may activate the
followers’ creativity potential (Avolio, 1994; Bass & Riggio,
2006). Likewise, also charismatic leadership (Chang,
2018) as well as participative and supportive leaders have
been found to enhance creativity and innovation (Tung &
Yu, 2016). Thus, the literature review shows not only that
transformational leadership as the widely studied leadership
style associated with innovation, but also the multiplicity of
approaches to the study of innovation leadership. In a recent
systematic literature and content analysis review, Fuad and
colleagues (Fuad, Musa, Yusof & Hashim, 2022) found that
44% of studies on innovation leadership consisted of multiple
leadership skills, while 36% used transformational leadership.

As described above, innovation leadership has to keep
up with the complexity and speed of innovation (Rosing,
Frese & Bausch, 2011). Furthermore, the plurality of
approaches to the study of innovation leadership makes its
unambiguous operationalization complex, as well as the
identification of the underlying dimensions. Considering
that different leadership styles are required at different
levels and innovation processes (Haapaniemi, 2017), to
drive innovation more effectively a mix of cross-cutting
leadership competencies becomes more useful than a single
style (Fuad et al.,, 2022; Rosing et al., 2011). This challenge
oriented our research towards defining a heterogeneous
core profile of characteristics, competencies and capabilities
of the innovative leader with the ultimate goal of providing

a tool to measures them.

The innovation leadership scales in
the literature

The relevance of leaders capable of driving change,
together with the complexity of achieving an unambiguous
measure of innovation leadership, make a direct
measurement of leadership for innovation necessary (Eisele,
2017). The existing literature on innovation leadership
reflects a high heterogeneity and plenty of overlap regarding
the leadership competencies that facilitate innovation
in organizational contexts (Fuad et al, 2022). Previous
studies, using well-established leadership approaches, have
produced a considerable collection of measures of leadership
for innovation. De Jong and Den Hartog (2007) developed
an inventory of leader behaviors that are likely to enhance

employees’ innovative actions, based on thirteen related

leadership attitudes. The Leadership for Innovation Scale
(Eisele, 2017) is a hetero-rating scale that focuses on how
employees rate their leaders on innovation-related behaviors,
while Vincent-Héper and Stein (2019) validated Leader
Support for Innovation Questionnaire (LSIQ), a measure
of specific leadership behaviors that support employees’
innovation activities. To develop their Principal Innovation
Leadership Scale, Fuad and colleagues (2022) conducted a
systematic literature review to identify the key leadership
styles that will support innovation in the educational
Malaysian context. However, measures on innovation
leadership generally refer to hetero evaluation of leaders
by employees and to the innovation process as a whole, not
considering the multidisciplinary nature of leadership to the
right extent.

The literature scales’ review thus highlighted both
different proxies of innovation leadership and the need for a
universal reference framework and measurement tools that
clearly detect leadership competencies capable of stimulating

and facilitating the innovative behaviors.

THE PRESENT STUDY

Development of the Innovative Leader
Test scales

In the instrument development and validation process,
we considered previous measurement scales in the literature,
as well as the main theoretical approaches identified for the
study of innovation leadership (de Jong and Den Hartog,
2007; Eisele, 2017; Fuad et al., 2022; Yukl, 2009). For the
purposes of the implementation of the Innovative Leader Test,
we posited innovative leaders’ characteristics as the set of
traits, competencies and capabilities that predispose leader to
innovative behaviors and actions towards the organization,
which are considered functional in facilitating the innovative
behaviors of his/her co-workers at various stages of the
innovation process.

Afterliterature review, the ILT was developed through the
following steps: i) determination of the constructs that enable
innovative leader in the examined context; ii) comparison
with literature and integration of dimensions; iii) generation
of items and construction of the instrument.

First, a series of three different focus groups of leaders

considered as key innovators by their respective organizations
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was conducted. Following the critical incident technique
method (CIT, Flanagan, 1954), the key competencies and
effective behaviors that enable leaders to address innovation
and organizational change in their respective organizations
were identified. Secondly, the results of the focus groups
were analyzed by comparing them to the outcomes emerged
by a substantial amount of research has produced on a wide
range of individual-level factors considered to be antecedents
of innovative behavior: taxonomy and review of leaders’
behaviors (i.e., de Jong & Den Hartog, 2007; Yukl, 2002),
overview of antecedents of individual innovation (i.e.,
Moussa, McMurray & Muenjohn, 2018), others innovation
leadership scale (Eisele, 2017; Vincent-Héper & Stein, 2019).
In addition, the literature explored was enriched by the
theoretical framework of social cognition theory (Bandura,
1986) and by the related agentic capabilities (Bandura, 1999;
Cenciotti, Borgogni, Consiglio, Fedeli & Alessandri, 2020).
According to our idea, the more the innovative leader is
capable of managing change and innovation in an agentic
manner, the more effective he/she will be in his/her innovative
action. Thereby, we have spotted seven dimensions namely:
Openness to change, Problem solving, Anticipation, Self-
reflection, Self-regulation, Knowledge sharing and Change
involvement. Finally, a battery of items was identified by
adapting it from the literature and customizing it for the
purposes of this study, while Change involvement scale’s
items were specially generated following the Hinkin’s criteria
for the development of new scales (Hinkin, 1998). Both the
adapted and newly generated items were shown to a panel of
three experts in the field of innovation to assess their content
validity. Based on the experts’ feedback, some items were
eliminated or modified and total of 28 items were finalized in
this phase. In its main structure ILT presents seven different
subscales measuring as many dimensions covering three
individual domains of innovative leader, namely personal
traits (Openness to change), capabilities (Anticipation, Self-
reflection and Self-regulation) and competencies (Problem
solving, Knowledge sharing and Change involvement); all
ILT dimensions are already available in the literature, with
the exception of change involvement.

Openness to change isa construct introduced by Wanberg
and Banas (2000), who describe it through a list of variables,
from participation in the process of change, to self-efficacy in
the belief of the ability to change and the personal impact of
change. In our research Openness to change is considered a

trait that enables to initiate, manage and respond to change.
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A leader who is open to change welcomes new information,
discards old assumptions and modifies his or her way of
working when faced with new situations.

Problem solving appears as an antecedent of individual
innovation and an essential ability for change management
in a number of studies (Mumford et al., 2002; Scott &
Bruce, 1994). Historically, a wide range of researchers have
given attention to specific dimensions of cognitive style as
antecedents of innovative behavior (e.g., Jabri, 1991; Kirton,
1976). Creative problem-solving has been pointed out as a
critical determinant of effective leadership behaviors within
innovative teams in several studies (i.e., Basadur, Runco &
Vegaxy, 2000; Mumford et al., 2002) recalling how leaders
must possess problem solving skills to effectively evaluate
creative ideas. In Yukl’s (2002) taxonomy of managerial
practices Problem solving is defined as identifying work-
related problems, analyzing problems in a timely but
systematic manner, to identify causes and find solutions, and
acting decisively to implement solutions to resolve important
problems or crises. Hence, through this competence, the
leader provides the necessary advice and support to co-
workers regarding how they can adjust and refine their
creative ideas to meet the needs of the organization (Desouza,
2011). In our model the innovative leader is a problem solver
as he/she is able to recognize problems and act effectively in
complex and rapidly changing scenarios.

Anticipation,  Self-reflection = and  Self-regulation
capabilities refer to a set of individual capacities, the agentic
capabilities (Bandura, 1999), which enable people to motivate
themselves, plan and manage their behaviors, develop
their knowledge and adapt their actions in order to achieve
personal and professional goals (Cenciotti et al., 2020).
From an organizational innovation perspective, being able
to anticipate provides the leader with an anticipatory view
and helps him/her to foresee likely organizational needs and
possible obstacles to change management. The Self-reflection
capability facilitates leaders’ learning through their direct
successes and failures, allowing them to gain awareness and
reinforcing the most effective behaviors towards innovation.
Finally, the Self-regulatory capability enables leaders to lead
themselves, regulating their emotional reactions so that
they can direct and harness their energetic and emotional
resources. Thus, they improve their job performance even
under stressful conditions, fostering the achievement of
favorable outcomes (such as organizational change or

innovation).
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The relational aspects of the innovative leader who drives
followers towards innovation in our model comes through
Knowledge sharing and the ability to involve in change.

Knowledge sharing competence is the way in which
the leader, together with co-workers, can contribute to the
application of knowledge, innovation and, ultimately, the
competitive advantage of the organization where he/she
operates. Knowledge sharing has been shown to increase the
competitive capabilities of organizations, to retain intellectual
capital thereby increasing the productivity (Lin, 2007) and
to enhance employee creativity (Dong, Bartol, Zhang & Li,
2017; Lee, 2018). Knowledge sharing among members of the
organization is not only about the effective reorganization
and transfer of knowledge and information, but becomes an
important resource that facilitates individual creativity, the
creation of new knowledge and innovative ideas (Cabrera &
Cabrera, 2005). Through Knowledge sharing, the innovative
leader not only makes it easier for the employees to acquire
knowledge and thus express creativity at their best, but also
orients them towards a culture of information sharing, so
that others can learn from it.

Change involvement competence is a new construct
based on participative leadership that clearly emerged
from the focus groups. It aims at intercepting the leader’s
behaviors that involve employees in the promotion and
implementation of change to achieve future scenarios. In
our research it describes the innovative leader’s ability to
involve co-workers, not only in envisioning attractive future
situations, but also in fostering and carrying out the changes
required to achieve such future scenarios. Aware that he/she
cannot bring about any effective transformation in a complex
environment alone, he/she aims at activating his/her network

to have a higher probability of success.

The validation study

The main goal of the present study is to define and
validate the factor structure and the content validity of the
Innovative Leader Test (ILT). Through reviewed literature
and focus groups on innovation leadership we consider (1)
Openness to change, (2) Problem solving, (3) Anticipation,
(4) Self-reflection, (5) Self-regulation, (6) Knowledge sharing
and (7) Change involvement as antecedents of the leader’s
innovative behavior. Hence, we expected that they represent

seven different but related latent factors and each item will

load on the corresponding factor. To assess concurrent
validity, we expected that the constructs underlying
innovative leader would be positively related with leadership
styles that encourage creativity and stimulate followers to
view problems in new ways and with leaders’ positive job
state of mind, namely transformational leadership (TFL) and
work engagement (WE). Transformational leadership (Bass
& Riggio, 2006) has widely been studied in the organizational
innovation context and, mainly for its intellectual
stimulations and inspirational motivation dimensions, it
has been found to be positively correlated with innovative
employee behaviors and innovation (Avolio, 1994; Bass &
Riggio, 2006; Chen, Zheng, Yang & Bai, 2016; Rosing et al.,
2011). Work engagement, defined as “a positive, fulfilling,
work-related state of mind that is characterized by vigor,
dedication, and absorption” (Bakker & Demerouti, 2008,
Pp- 209-210; Schaufeli, Salanova, Gonzédlez-Romé & Bakker,
2002), has been found to be an antecedent for employee
innovative behavior, whereby highly engaged employees are
expected to produce initiatives that will have an impact on
innovation (Ariyani & Hidayati, 2018). Furthermore, work
engagement has been shown to mediate the relationship
between job characteristics and workers’ innovation in
several studies (e.g., Park, Song, Yoon & Kim, 2013).

Lastly, since innovative leaders are supposed to be
motivated towards innovation in their job and acknowledged
for this, we expected them to enact innovation-driven behavior
and their social reputation at work to be affected by this. Thus,
we expect ILT factors to be positively related with specific
innovation outcomes, namely innovative work behavior and
reputation as innovative. Innovative work behavior (IWB, de
Jong & Den Hartog, 2010) is currently considered an outcome
of innovative leaders and refers to a broad set of behaviors
related to ideas generation, creating support for ideas and
helping their implementation (e.g., de Jong & Den Hartog,
2010; Janssen, 2000; Scott & Bruce, 1994). Reputation as
innovative refers to the leader’s informal social reputation that
may influence the image and expected results of innovative
behavior (Yuan & Woodman, 2010). In the authors’ opinion,
those with a reputation for being innovative are also more
likely to internalize the value of innovation and are more likely
to believe that innovative behavior will benefit their work.

Accordingly, we derived our study hypotheses as follows:

Hypothesis 1: the Innovative Leader Test dimensions
represent seven different but related latent factors of the same

factorial structure;
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Hypothesis 2: the Innovative Leader Test factors will be
positively related to transformational leadership (TFL) and
work engagement;

Hypothesis 3: the Innovative Leader Test factors will be
positively related to innovative work behavior and reputation
as innovative.

To this end, we carried out this study to test the factorial
validity of the ILT. After an exploratory factor analysis (EFA)
approach to assess the factor structure of the ILT, reliability
analyses (corrected item-total correlations and Cronbach’s
alphas) and confirmatory factor analyses (CFA) were
performed with a total sample of 660 employees (Hypothesis
1). Moreover, to verify the association of innovative
leader factors with transformational leadership and work
engagement (Hypothesis 2) correlations were investigated
on the overall sample by using Pearson’s r coefficient, while
correlational and regression analyses were used to determine
whether ILT factors predicted other relevant outcomes
variables (Hypothesis 3) as reputation as innovative and

innovative work behavior.

METHOD
Sample

Participants included 660 supervisors (managers and
middle managers) with executive responsibilities working
in private (47.6%) and public (52.4%) organizations.
Questionnaires were collected in the period from November
2020 to June 2021, during which organizations were not in
a changing time. Response rate was 82.5%. Females were
163 (24.7%), males were 495 (75%), while two people did
not disclose their gender. Age varied from 20 to 66 years
(M = 46.2, SD = 8.7). Participant education varied from high
school (N = 131, 19.8%), to University degree (N = 449, 68%),
to postgraduate (N = 80, 12.1%). Organizational tenure was
11-15 years for 35.1%, 16-20 years for 20.5%, 26-30 years for
18.0%, 21-25 years for 9.8%, 6-10 years for 8.8%, and 0-5 years
for 7.8%.

Procedure

Participants (managers and middle managers) were

contacted by their own companies via an e-mail, in which

6 | Experiences & Tools

A. Mastrorilli, F.P. Santarpia, L. Borgogni

they were informed about the research purpose (validation
of a new instrument on innovative leader) and invited to
answer an online and anonymous questionnaire via a specific
link or Qr code implemented on Qualtrics XM platform.
Participation in the study was voluntary. Informed consent
was obtained, and anonymity in line with the ethical
standards of the American Psychological Association (APA),
and according to the principles expressed in the Declaration
of Helsinki. All responses to the survey were complete and,
thus, no missing values were found. Descriptive statistics as
well as skewness and kurtosis indices of items were assessed

to check data normality.

Measures

In order to measure the hypothesized seven dimensions
of innovative leader, items were formulated or re-adapted by
two organizational psychologists on the basis of the existing
literature reviewed. Statements were contextualized in the
organizational setting by explicitly relating the item content
to the work domain through appropriate lexical solutions.
The Appendix gives all the scale items.

Openness to change: in order to measure this dimension,
items were generated on the basis of Di Fabio and Gori (2016)
Acceptance of Change Scale (ACS) and others existing in the
literature on the construct (i.e., Sinval, Miller & Mardco,
2021). The statements were measured on a 7-point scale
ranging from 1 = strongly disagree to 7 = strongly agree.

Problem solving: taking into account Jabri’s scale (1991),
as well as the Problem Solving Inventory (PSI, Heppner and
Petersen, 1982), this scale consists of four items measured
on a 7-point scale (ranging from 1 = strongly disagree to 7
= strongly agree) and refers to the problem solving abilities
in everyday working situations (e.g., “when faced with a
problem in my work, I define the essential alternatives and,
whenever possible, broaden the choice options”).

Anticipation, Self-reflection and Self-regulation: in order
to measure these dimensions items were formulated or re-
adapted starting from the Work Agentic Capabilities (WAC)
questionnaire (Cenciotti et al., 2020). More specifically,
anticipation items refers to the capability to anticipate events
that are likely to occur and define one’s future actions (e.g., “I
foresee in advance the possible risks and opportunities of the
work situation I will face”); Self-reflection items capture the

capability to analyze one’s direct experience and thus to learn
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from past events (e.g., “at the end of each new job, I pause to
reflect on what I have learnt from the experience I have just
had”); Self-regulation items refers to the capability to regulate
one’s personal and emotional states (e.g., “I can remain calm
even in difficult or conflict work situations”). The statements
were measured on a seven-point scale ranging from 1 = never
to 7 = always.

Knowledge sharing: items of this scale were generated
with reference to the Knowledge Sharing Behavior Scale
(KSBS) developed by Rajput & Talan (2017) that consists
of 30 items measuring level of interaction, information
and knowledge sharing behaviors. More specifically, items
detect the leader’s personal interactions aimed at sharing
information, experiences and organizational innovations
(e.g., “T regularly share my experiences and learnings with
other colleagues”). They scored on a seven-point Likert scale
ranging from 1 = strongly agree to 7 = strongly disagree.

Change involvement: items were newly generated
starting from focus groups activities and critical incidents
technique (Flanagan, 1954). This dimension refers to the
leader capability to involve employees in the management,
promotion and implementation of organizational change
(e.g., “In facing a change in my organization I consider how
to involve different stakeholders and collaborators”). Item
responses were recorded on a 7-point frequency scale ranging
from 1 = never to 7 = always.

Transformational leadership: items regard intellectual
stimulation and inspirational motivation components of
transformational leadership (Bass & Avolio, 1992), considered
as predictors of creativity and change management. They have
been adapted from the Multifactor Leadership Questionnaire
6S (Bass & Avolio, 1992, 2000). An example item is “I
stimulate employees to tackle problems in an unconventional
way”. Alpha was: .83. Items scored on a seven-point Likert
scale ranging from 1 = never to 7 = always.

Work engagement (WE): the positive and fulfilling state
of mind that implies a persistent sense of well-being in one’s
work, namely work engagement (Schaufeli et al., 2002),
was measured by the Ultra-Short Work Engagement Scale
(UWES 3) where three items from the UWES-9 were selected,
each or every dimension of work engagement: (1) “At my work,
I feel bursting with energy” - vigor; (2) “I am enthusiastic
about my job” — dedication; (3) “I am immersed in my work”
- absorption (Schaufeli, Shimazu, Hakanen, Salanova & De
Witte, 2017). Alpha was: .74. Item responses were on a 7-point

Likert scale ranging from 1 = never to 7 = always.

Innovative work behavior (IWB): for IWB measurement,
we used Janssen’s (2000) scale as revised by Amir (2015)
on a three-factor structure with 9 items consisting of idea
generation (3 items, e.g. “generating new ideas”), idea
promotion (3 items, e.g. “supporting and promoting your
innovative ideas to others”) and idea implementation (3 items,
e.g. “introducing new ideas into his working environment”).
Cronbach’s alphas were .89, .80, and .90, respectively. Item
responses were recorded on a 7-point frequency scale ranging
from 1 = never to 7 = always.

Reputation as innovative (REP_IN): to measure REP_
IN we used, by adapting it, Yuan & Woodman scale (2010)
consisting of two items to which we added a third item (“I'm
regarded as an innovator by my supervisors”). Alpha was: .87.
Item responses were on a 7-point Likert scale ranging from

1 = strongly disagree to 7 = strongly agree.

Data analysis

To identify the underlying dimensions of the ILT an
exploratory factor analysis (EFA), reliability analyses
(corrected item-total correlations and Cronbach’s alpha) and
confirmatory factor analyses (CFA) were performed using
maximum likelihood (ML) estimation procedures in Mplus
8.1 (Muthén & Muthén, 2017). To assess the closeness of the
hypothetical model to the empirical data the appropriateness
of the model fit, multiple goodness-of-fit indexes were used,
including the ratio of the chi-square to degrees of freedom
(x*/df), the Tucker-Lewis Index (TLI), the Comparative Fit
Index (CFI), the Standardized Root Mean Square Residual
(SRMR), and the Root Mean Square Error of Approximation
(RMSEA). The appropriateness of the model fit was
established with values of CFI higher than .90 (Bentler, 1990),
SRMR and RMSEA values of .08 or less (Browne & Cudeck,
1992). Then, to properly determine whether the hypothesized
seven-factor model showed the best fit to the data, it was
compared with plausible competitive models differing in
their factorial structure. These alternative models assumed
a six-factor structure, obtained by combining two of the
seven dimensions (i.e., Models 2, 3), a five-factor structure
obtained by combining two dimensions twice (i.e., Model 4)
or by combining three of the seven dimensions (i.e., Model 5),
a four-factor structure obtained by combining two of the
seven dimensions for three times (i.e., Model 6), a three-factor

structure obtained by combining two pairs and a triad of
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dimensions (i.e., Model 7) and a two-factor structure obtained
by combining three and four of the seven dimensions
(i.e., Model 8). Concurrent validity with transformational
leadership and work engagement was verified using the
Pearson’s r coefficient, while to examine the extent to which
innovative work behavior and reputation as innovative
outcomes are predicted by innovative leader factors, linear
regressions were conducted, with ILT dimensions as predictor
variables and IWB and REP_IN as criterion variables. R? and
F-statistics were used to respectively assess the fit of the models
and statistical significance. Finally, to explore whether there
were differences in the mean scores of the ILT dimensions
across sub-samples of public and private organizations,

analyses of variance (ANOVAs) were conducted.

RESULTS
ltem analysis

Means, standard deviations, skewness, and kurtosis for
each ILT item were calculated. Skewness resulted within
normal parameters being included in the range of +2 (Hair,
Black, Babin & Anderson, 2010; Byrne, 2010). It varied
between —.04 of the item SR_3 (item 24 in the Appendix

Table 1 — EFA model fit measures
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list) to —1.39 of the item OPC_1 (item 1 in the Appendix
list). Instead, the kurtosis tended towards non-normality,
varying between —.05 of the item ANT_1 to 3.11 of the item
REG_2. Therefore, we used maximum likelihood with robust
standard errors (MLR) to test the factorial validity.

Factorial validity and reliability

The exploratory factor analysis (EFA) showed a factor
structure with seven principal dimensions, with 63.6 % of
total variance explained in line with our conceptualization.
Indeed, all fit indices (see Table 1) and parallel analyses
pointed to a seven-factor solution, composed by the latent
dimensions capturing Openness to change, Problem solving,
Anticipation, Self-reflection, Self-regulation, Knowledge
sharing and Change involvement.

All items of the seven-factor model mostly loaded only
onto the hypothesized factors (see Table 2), and factor
loadings ranged between |.50| and |.79| (M = 5.6; SD = .8)
for Openness to change, between |.35| and |.74| (M = 5.7;
SD = .8) for Problem solving, between |.49| and |.74| (M = 6.0;
SD = .7) for Change involvement, between |.40| and |.83|
(M = 5.9; SD = .7) for Knowledge sharing, between |.34| and
|.63| (M = 5.4; SD = .8) for Anticipation, between |.39| and

Model 2 df RMSEA CFI SRMR Ax2 (Adf)

1 Factor 1588.83 350 09 68 08 -

2 Factors 1168.16 323 08 78 06 420.66 (27)%%*
3 Factors 923,52 297 07 84 05 244,65 (26
4 Factors 672.80 272 06 90 04 250.71 (25)%
5 Factors 520.34 248 05 93 03 152.46 (24)%%*
6 Factors 430.36 225 04 95 03 89.98 (23
7 Factors 355.42 #i 203 04 96 02 74.94 (22)%%*

Legenda. x* = chi-square test of model fit; df = degree of freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index;
RMSEA = Root Mean Square Error of Approximation; SRMR = Standardized Root Mean Squared.
sksksk

p<.001
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Table 2 — Exploratory factor analysis on the ILT: Factor loading matrix and correlations matrix

Factors

OPC_1 66*
OPC 3 68*

OPC_4 79%

OPC 2 50%

PS 2 70% 18*
PS 1 40* 12% 17%
PS 3 35+ 19% 16*

PS 4 74%

CI 3 58%

ClI 2 57*

CI 1 74%

CI 4 49% 14

KS 2 83

KS 4 20% 51

KS 3 57 10%

KS_1 23* 40%

ANT 1 63*
ANT 4 15% 53
ANT 3 14% 34%
ANT 2 18% 35%
SR 2 74%

SR 4 65% 24
SR_1 39% 30*
SR 3 70%

REG_1 1

REG 3 66*

REG 2 72% 25%
REG 4 16* 68%

Legenda. OPC = Openness to change; PS = Problem solving; SR = Self-reflection; ANT = Anticipation; KS = Knowledge sharing;
CI = Change involvement; REG = Self-regulation.
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|.74] (M = 5.4; SD = .94) for Self-reflection and between |.66]
and |.72| (M = 5.5; SD = .8) for Self-regulation. The revealed
seven dimensions also correlated significantly and showed
good values (from r = .26, p<.01, to r = .62, p<.01) (see Table 3).

Subsequently, a CFA was conducted on the posited
seven factor model (i.e., Model 1) and its fit was compared
with several alternative models by testing the changes in
chi-square values (see Table 4). The seven-factor model
demonstrated the best fit with the data, providing support
for our first hypothesis and for the factorial validity of the
ILT questionnaire. The goodness-of-fit indices showed a
good fit of the model to the data. Although the chi-square
was significant, the other goodness-of-fit indices showed
satisfactory and good values (x*/df = 1.83, p<.001; CFI = .96;
TLI = .94; SRMR = .04; RMSEA = .04). Factor loading of
the seven-factor model ranged between |.58| and |.76] for
Openness to change, between |.50| and |.81| for Problem
solving, between |.59| and |.74| for Change involvement,
between |.58| and |.74| for Knowledge sharing, between |.62|
and |.74| for Anticipation, between |.62| and |.79| for Self-
reflection and between |.64| and |.82| for Self-regulation.
Correlations between factors were also found to be good,

ranging from .27 to .75 (see Figure 1).

Table 3 — Factor correlations and reliability

A. Mastrorilli, F.P. Santarpia, L. Borgogni

Despite the reduced number of items, each dimension
presented an adequate reliability statistic (Cronbach’s alphas

and item-total correlations): Openness to change (four items,

Cronbach’s alpha = .77, item-total correlations ranging
from .51 to .63), Problem solving (four items, Cronbach’s
alpha = .79, item-total correlations ranging from .48 to .69),
Anticipation (four items, Cronbach’s alpha = .77, item-total
correlations ranging from .53 to .64), Self-reflection (four
items, Cronbach’s alpha = .82, item-total correlations ranging
from .55 to .70), Self-regulation (four items, Cronbach’s
alpha = .83, item-total correlations ranging from .77 to .81),
.78,

item-total correlations ranging from .50 to .62) and Change

Knowledge sharing (four items, Cronbach’s alpha

involvement (four items, Cronbach’s alpha = .79, item-total
correlations ranging from .51 to .67). The ILT factors showed
all significant good correlation indices (see Table 5) with the
measure used to assess concurrent validity (transformational
leadership, work engagement,) and hypothesized outcomes
(innovative work behavior, reputation as innovator).

To test Hypothesis 3 we used multiple regressions to
examine how innovative leader factors related to outcomes
relative to innovation. Table 6 shows the results of two

regression equations in which innovative work behavior

Variable 1 2) A3) “4) (5) (6) @)
(1) Openness to change 77)

(2) Problem solving 4% 79)

(3) Change involvement A40%* S9%* (.78)

(4) Knowledge sharing 36%* S53%* STHE (.75)

(5) Anticipation S50%* 62%% S6F* 48#* 77)

(6) Self-reflection 37 S4#% A9k A0F* S59#* (.82)

(7) Self-regulation 38#* A2 37 26%* A6%* 33w (.83)

Note. Coefficient alpha reliability estimates are presented in brackets along the diagonal.

% pe 01
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Figure 1 — Results of confirmatory factor analysis on the ILT (N = 660)
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Legenda. OPC = Openness to change; PS = Problem solving; SR = Self-reflection; ANT = Anticipation; KS = Knowledge sharing;
CI = Change involvement; REG = Self-regulation.
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Table 5 — Correlates of the seven ILT factors

Variable “m» @ 6 @® & e 0O O

® a0 an

(1) Openness to change -

(2) Problem solving 4%k —

(3) Change involvement A40%%  50%%k

(4) Knowledge sharing 3Gk 5wk §TEE

(5) Anticipation SOFE - 62%F  56%F  4T7FF —

(6) Self-reflection 37FE S S4FE - 49FE - AR 5OFE

(7) Self-regulation B I G 1 N I I ¥

(8) Transformational leadership .52%* 54%% 54%% 53%%  56** S55%* 20%*  _

(9) Work engagement 28%F 0 FIEE S 34%F 3]wE - J4HE 3kx - PREE - F5EE
(10) Innovative work behavior — .53%* 26** 32%% 3[**  AQ¥* 33k D4Rk 4orF F4EE
(11) Reputation as innovator S3%E 0 30%k 35%k 34k 4Bk FPEx D5EE - AERE 26%F  09FF  —

** p<.01
Table 6 — Regression results in predicting innovation outcomes

Innovative work behavior Reputation as innovator

Parameter Estimate Estimate
Openness to change 48%* A40%*
Problem solving .06 .02
Change involvement .07 .07
Knowledge sharing .07 2%
Anticipation .09 16%
Self-reflection 5% .03
Self-regulation .03 .03
Multiple R S5%* S6%*
R? 30%* 32
Adjusted R? 30k 31k

% p< 01; * p<.05
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and reputation as innovative were regressed on the seven
innovative leader factors. Results show how Openness to
changeand Self-reflection were positively related to innovative
work behavior (beta weights respectively .48 and .15), while
Openness to change, Anticipation and Knowledge sharing
were positively related to reputation as innovative (beta
weights respectively .40, .16 and .12). Others ILT factors were
not significantly related to innovation outcomes examined.

Note, however, that when remaining ILT factors were
entered into the regression for innovative work behavior
(IWB) without Openness to change and Self-reflection
(supplementary analysis not shown in Table 6), Anticipation
and Knowledge sharing became significant predictors of
IWB (R? = .18); likewise, when remaining ILT factors were
entered into the regression without Openness to change,
Anticipation and Knowledge sharing for reputation as
innovator (REP_IN), Change involvement and Problem
solving became significant predictors of REP_IN (R? = .15).
These results support H3.

Finally, ANOVAs showed as the organization type has a

(1,659 =568,
p = .017, and Knowledge sharing, F, ¢, = 7.27, p = .007,

significant effect for both Change involvement, F

but no significant effect for the other ILT dimensions.
Specifically, the private organizations’ sample showed
higher levels of change involvement (M = 6.0; SD = .6)
and Knowledge sharing (M = 6.0; SD = .6) than the public
organizations’ sample (M =5.9; SD=.7 and M =5.9; SD=.7

respectively).

DISCUSSION

This study provided substantial support for the ILT.
Our first aim was to test the factorial and content validity
of this instrument, aimed at measuring leader’s core traits,
capabilities and competencies needed to achieve innovation,
namely Openness to change, Anticipation, Self-reflection,
Self-regulation, Problem solving, Knowledge sharing and
Change involvement. As expected, exploratory factor analysis
and confirmatory factor analysis revealed a seven-factor
structure that fit the data better than the alternative solutions
with different numbers of factors. All seven scales, moreover,
showed satisfactory reliability (i.e., Cronbach’s alphas and
item-total correlations). The second aim of the present
contribution was to assess the concurrent validity of the ILT

dimensions by analyzing the relationships between its seven

14 | Experiences & Tools

subscales and variables used as criteria that we expected to be
related with these characteristics of innovative leader. Hence,
consistent with the literature (Bass & Riggio, 2006; Chen et
al., 2016) the ILT dimensions were correlated with measures
of transformational leadership and work engagement, all
showing significant correlations and providing support for
their connection with the leaders’ intellectual stimulations
and inspirational competencies, as well as their engagement.

The third objective of the study was to assess whether
ILT factors predicted other outcome variables relevant
for innovation in the organizations. Openness to change
resulted as most relevant predictor for both outcomes,
followed by Self-reflection as predictor of innovative work
behavior, Anticipation and Knowledge sharing as predictors
for reputation as innovative. Surprisingly enough, contrary
to our expectations, Problem solving was not among the
major determinants of innovation outcomes, while Self-
regulation capability was found to be not distinctive in
predicting outcomes even when the main predictors were
removed from the regression. The Openness to change trait
arises as a distinctive characteristic of the innovative leader;
combined with it, different leader capabilities come into play
leading to different innovation outcomes (e.g., Self-reflection
capability for innovative work behavior, Anticipation and
Knowledge sharing for reputation as innovative). All in all,
the above results provided support for the criterion validity
of the Innovative Leader Test and suggest that, together with
Openness to change, leaders’ agentic capabilities may play a
significant role in enabling leaders to generate, promote and
implement innovation at work and thus in being recognized
as innovators at work. Lastly, ANOVA results confirmed
some differences between private and public organizations,
particularly with regard to the level of Change involvement
and Knowledge sharing, which therefore emerge as practices
that foster innovation and organizational change. Thus,
it would be worthwhile to explore and confirm any other
differences or similarities between these two types of work
contexts, which often differ in terms of timing and approach

to innovation.

Limitations and practical implications

This study contains several limitations that should
be acknowledged and can be further developed in future

research. First limitation derives from the self-report
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nature of measures, which might raise questions of
common-method variance (e.g., Podsakoff, MacKenzie,
Lee & Podsakoff, 2003). Thus, while the best informants
regarding the individual characteristics measured by the
ILT questionnaire are managers (e.g., Anticipation, Self-
regulation), future research would benefit from combining
self-report with the perceptions that subordinates hold
on managers’ innovative behaviors. Furthermore, future
should broaden the

nomological network of innovation leadership to other

research on innovative leaders
correlates such as the degree of organizational change
the company is facing or more objective results in terms
of both objective such as using KPIs at employee and
organizational level. Another limitation concerns the use
of a cross-sectional design, that does not allow establishing
the stability of the measure over time and clear relations of
causality between innovative leader dimensions and other
variables. Future studies should implement longitudinal
designs to better address patterns of influence between
innovative leader factors and other dimensions. Among
them, the role of organizational change, if any, should be
operationalized and considered as a predictor variable of
innovation leadership. Finally, future studies should deepen
the comparison between different sectors besides the public/
private sector (e.g., business services, technology, health,
education, law enforcement), to explore differences in their
approach to innovation and to confirm the psychometric

characteristics of ILT on larger samples across different
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APPENDIX
List of items
Number Description
of item
1 [In dealing with my current work...] It’s easy for me to think of new action plans
2 [In facing a change in my organization] I am careful to convey a sense of security to my employees.
3 After particularly difficult situations, I think back to my emotional reactions and how they affected my
performance
4 I foresee in advance the possible risks and opportunities of the work situation I will face
5 I keep others informed about the news of our organization
6 [When faced with a problem in my work] I analyze it globally, before breaking it down into key elements
7 I can remain calm even in difficult or conflict work situations
8 [In dealing with my current work...] I quickly find ways to implement new ideas
9 I foresee in advance the kind of people I will be interacting with
10 In tense situations I can regulate my reactions without my performance being affected
11 At the end of each new job, I pause to reflect on what I have learnt from the experience I have just had
12 When I acquire new information, I tend to share it with other colleagues
13 [When faced with a problem in my work] I verify the implications resulting from the possible solutions
14 [In facing a change in my organization] I do not only consider my own goals, but also those I can assign
to co-workers
15 [In dealing with my current work...] I am able to take an idea and turn it into a project of change
16 After a work success I try to identify what behaviors have allowed me to achieve it
17 I regularly share my experiences and learnings with other colleagues
18 I assign the goals according to the possible scenarios that I envisage
19 [In facing a change in my organization] I consider how to involve different stakeholders and collaborators
20 [When faced with a problem in my work] I prefer to ask questions asking “why”, to develop an
understanding of the problem
21 When faced with unexpected problems, I do not lose control
22 [In dealing with my current work...] I can easily imagine new future scenarios
23 [In facing a change in my organization] I pay attention to inform my superiors to involve them in my
intent
24 After a work performance, I dedicate time to analyze any areas of improvement of my actions
25 I imagine in advance the possible consequences of my choice or decision
26 I direct my actions to facilitate the sharing of innovative policies at all levels
27 [When faced with a problem in my work] I define the essential alternatives and, whenever possible,
broaden the choice options
28 In situations of intense stress I am able to manage negative emotions and not hinder my activity

Note. These items have been translated into English for this publication. Original items were in Italian.
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