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Abstract: In an advancing project-based global economy, the ability to leverage innovation,
and the adoption of disruptive technologies are critical for product and process innovation success.
This study makes the initial attempt to examine the effects of CEO transformational leadership (CTL),
project management best practices (PMBP), and project management technology quotient (PMTQ)
on multi-dimensional innovation success. Drawing on data of 261 practitioners in the information
and communications technology industry in South Korea, the hypothesized relationships were
tested using higher-order partial least squares structural equation modeling (PLS-SEM). The study
finds supportive evidence on the positive effects of CTL, PMBP, and PMTQ on innovation success.
Moreover, PMBP and PMTQ demonstrated a significant moderating influence on the relationship
between CTL and innovation success. Besides the development and validation of a new PMTQ scale,
the study findings offer novel theoretical predictions, methodological contributions, and implications
for practitioners to mitigate the challenges of successful innovations.

Keywords: CEO transformational leadership; project management best practices; project management
technology quotient; innovation success

1. Introduction

The rampant failures of innovation-based projects (e.g., Apple Newton, Microsoft’s Zune,
and Amazon’s Fire Phone, etc.) haunt global companies when they undertake new project investment
decisions [1,2]. While disruptive technologies revolutionize entire industries, business leaders
exercise extreme caution in taking necessary risks to innovate their products and processes for global
competitiveness. Innovation requires firms to explore new ways of operating and embracing best
management practices [3,4], besides adopting emerging technologies that serve as a conduit for
modern businesses [5]. The firm’s readiness to innovate and speed to market requires them to flesh
out a technology-driven project charter in order to manage a highly dynamic and volatile business
environment [1]. As the global economy continues to embrace project-based economies, the global
demand for project professionals is projected to reach 88 million by 2027. However, global firms
continue to significantly risk almost 12% of their valuable assets due to their underperforming
projects that fail to adopt out-of-the-box management approaches, cutting edge skills, and disruptive
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technologies [5,6]. The way global firms coordinate and handle projects can fundamentally affect their
strategic development, innovation preparedness, and innovation success [1,2].

There is a widening gap across global firms’ skill needs and availability of a matching workforce
that poses notable risks for firms’ reliance on the innovative talent that drive successful product and
process innovations [1,2]. It is extremely challenging for business leaders and managers to sustain
technological advancements [5], in order to help upgrade and sustain their firm’s innovation [3,6].
Prior literature has extensively examined the role of transformational leadership in supporting a variety
of innovative efforts and outcomes e.g., innovation climate [7], firm innovation [8], product and process
innovation [9], as well as project team innovative performance [10]. Transformational leaders have
been widely recognized for reinventing global markets with innovative products and services [9,11].
However, empirical studies on transformational leadership and its influence on multidimensional
innovation success are extremely rare, especially in the context of temporary organizations [10].

Shenhar et al. [1] in their phenomenal study offered a single comprehensive framework of
innovation success by introducing project management principles as an effective tool for successful
execution and overcoming innovation failures. The authors argued that innovation success may
be swindled by high risk and uncertain business environments, alongside disruptive technologies.
Hence, project management best practices (PMBP) can significantly aid successful innovations by
eliminating procedural inefficiencies, avoid surprises, and effectively mitigate risks [12]. In addition,
project management technology quotient (PMTQ) innovators can foster a tech-savvy culture that can
yield the multipurpose needs of the organization by effectively adapting, managing, and integrating
emerging technologies [6]. PMTQ innovators better understand the twists and turns of disruptive
technologies ahead of time. As technological disruptions have become inevitable in the workplace [5],
PMTQ can maximize the advantages of emerging technologies and accelerating human-driven
innovations [3,6]. Importantly, transformational leadership coupled with PMBP and PMTQ can
convincingly guide a firm’s innovative talent, by exploiting various opportunities for successful
product and process innovations [1,6,13]. Despite the significant number of attempts to analyze
innovation success [1], prior research has completely overlooked transformational leadership, PMBP,
and PMTQ applications in achieving innovation success [1,6]. To the best of the author’s knowledge,
there has been no research so far that has ‘individually or collectively’ examined these factors to
measure innovation success, especially in project-based environments. Addressing this potential
research gap, the main purpose of this study is to examine the effects of CTL, PMBP, and PMTQ
on innovation success in the information and communications technology (ICT) industry in South
Korea. Moreover, the study also investigates whether PMBP and PMTQ significantly moderate CTL
and multidimensional innovation success. In the next sections, the study focuses on the specific
literature, methodologies, data analysis results, and discussion on the invaluable findings of the
hypothesized relationships.

2. Literature Review

2.1. CEO Transformational Leadership

Transformational leadership is an innovative style of leadership that encourages intellectual
stimulation, follower’s empowerment, creates idealized influence, exerts inspirational motivation,
and stimulates innovative growth [11]. Transformational leadership style is a well-known and widely
accepted leadership style. Such leaders are well respected, admired, and demonstrate high ethical
standards and moral values. Transformational leaders are visionary, as they showcase future states
and exhibit a high level of commitment towards their goals [14]. Transformation leadership focuses
on getting performance from employees beyond expectations. Such leaders yield positive outcomes
at personal and organizational levels such as better team composition and work effectiveness [15],
high satisfaction levels, and performance among subordinates [16]. Transformational leaders drive at
the strategic level to initiate reforms in an organization, inspire, and motivate people towards that
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change [17]. These leaders build organizational culture by putting more emphasis on a shared vision,
prompting buy-in from their followers [18]. Özaralli [15] argued that transformational leaders play a
key role and have a significant impact on organizational culture and values. Whereas employees who
follow transformational leadership are more inclined to creativity and innovation [8].

One of the essential roles of the chief executive officers (CEOs) is to mobilize employees to
effectively contribute to the firm’s strategic objectives. CTL not only increases employees’ commitment
towards the organization but also makes them contribute to organizational innovation efforts. Makri and
Scandura [19] argue that leaders exert emphasis and support innovative culture, whereas Carmeli,
Gelbard, and Gefen [20] believe that innovation leadership creates an environment that drives
individual initiatives by emphasizing trust and quality relationships. Transformational leaders
encourage intrinsic motivation by instilling professional commitment in followers connecting towards
their self-actualization and self-esteem which drives innovation and creativity at the workplace [21].

2.2. Project Management Best Practices

The complex and diverse nature of project management has made it challenging to reach a
common and feasible understanding of PMBP [22]. Project management literature mainly focuses
on practices used for a small and specific portfolio of projects. Most of the studies compare various
project management practices in a specific context. Demonstrating the significance and business value
is one of the major concerns today in practicing project management. This is a top priority concern
for project practitioners, which has attracted specific research efforts to explore the best possible way
and practices for project success [23]. The preeminent way to explore PMBP is to study the tools and
techniques used by various project practitioners. These are tangible means used by project managers
to execute the projects and ensure effectiveness. Project management practices effectively act as a
strategic tool and a valuable asset in an organization. Business value is created when effective project
management practices and measurement tools play a role in project success. Practitioners studying
these techniques use such tools is a tangible way to explore PMBP. Project managers execute project
management processes through these means to achieve success.

According to the project management body of knowledge (PMBOK), the project management
practices refer to nine knowledge areas and five process groups. Essential components of knowledge
areas include (i) defined lifecycle and milestones, (ii) project scope, (iii) human resource management,
(iv) quality assurance (v) time management (vi) cost management, (vii) risk management, (viii) project
communication, and (ix) procurement management. In contrast, the international project management
association (IPMA) competence baseline provides well-established project management standards that
constitute effective project management practices. Broadly, this is categorized into 46 elements grouped
into technical (20 elements), contextual (11 elements), and behavioral (15 elements) competencies.
Contextual competence comprises of the project and/or portfolio orientation and execution with
corporate strategy. It also stands true for a permanent organization, products, systems, technology,
legal, and financial aspects. Contextual competence defines the project’s importance within a broader
organizational context. The project manager’s skills, knowledge, and attributes come under behavioral
competence. These features include self-control, motivation, leadership, engagement, openness,
efficiency gains, negotiation, rewards and recognition, reliability, ethics, and results in orientation.
Technical competence comprises knowledge-based PM processes.

2.3. Project Management Technology Quotient

PMTQ has been defined as an ability to understand and adapt to technological change, manage,
and integrate technology as part of professional life based on organizational needs [6]. Technology has
a high influence in everyday life both at the personal and professional level. To perform at an optimum
level as per business needs, it is vital to have the essential technology knowledge. Certain skills
are required to implement and use the technology, hence requiring an in-depth understanding of
technology. The project manager along with team members must have a broad understanding of system
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capabilities based on a sound knowledge of technology [5,24]. Sound tech knowledge enables project
managers to communicate the system requirements effectively. Technology reduces the operational
cost of businesses and improves productivity.

Essential Components of PMTQ

Always-on curiosity refers to the ability of project managers that challenge the status quo and
looking for new approaches to project delivery. They formulate ideas, perspectives, and project
execution strategy by fully leveraging technology [25]. PMTQ innovators are determined to shift their
thought process and get beyond the traditional way of getting things done. Project managers with a
high technology quotient are open-minded, possess healthy cynicism, and know when to assimilate
emerging technologies rather than chasing every digital trend [6]. All-inclusive leadership approach
manages people effectively but also technology; to create a culture and processes where people start
managing technology in an efficient way to generate greater business value. The inclusive approach
encourages the best out of the people by promoting and leveraging their digital knowledge and skills
set. PMTQ is improved by creating a cadre of tech-savvy ambassadors that drive business projects
in a robust way. High PMTQ project leads just not to manage people but serves as strong advocates
of technology disruptions with a focus on building tech quotient across the board. A future-proof
talent pool refers to recruiting, training, and retaining the right talent that possesses digital age skills,
adaptive capabilities to changing digital trends, and sharing their tacit knowledge within PMTQ embed
organizational culture [6].

2.4. Innovation Success

Innovation success is a framework to measure the organizational performance and results
achieved through innovation strategy [26]. Considering this as a broad concept, innovation success
would base on how this is inferred and defined by stakeholders. To define innovation success
some research studies consider economic performance and achievement because of innovations
such as sales, market share, and profits [27]. Conversely, other scholars have a broader view of
successful innovation. Cabello-Medina et al. [26] and Avlonitis et al. [28] argue that some nonfinancial
aspects such as organizations positive image towards innovative behavior, consumers maintenance,
product profitability. Innovation success should be measurable in an objectively quantifiable in a
standard manner. Economic results are easily quantifiable; however, measuring non-financial aspects
are complicated. Both types of measures must be considered to measure the results of innovation
projects objectively [29]. Cabello-Medina et al. [26] and Avlonitis et al. [28] have provided an approach
to measure innovation success using both financial and non-financial indicators. Factors that determine
the innovation success are diverse. According to Brentani [30] it is crucial to understand and differentiate
each category of innovation type based on each category, the required operating mechanism can be
substantially different to measure successful innovations. Zortea-Johnston et al. [31] highlighted that
companies stimulate innovation based on technologies that are disruptive as well as incremental.
Innovation success is considered essential in scenarios of new products or services that distinguish a
firm from its competitors [32].

2.5. Research Framework and Research Hypotheses

2.5.1. CTL and Innovation Success

Innovation has become a buzzword for modern businesses as disruptive technologies revolutionize
entire industries that strive for global competitiveness [1,5,6]. Starting from the most innovative
companies (e.g., Apple, Microsoft, and Samsung, etc.) to technology-intensive successful startups
(e.g., UBER, Airbnb, and Amazon, etc.), the transformational CEOs have always reflected indispensable
leadership qualities [2]. Transformational CEOs remarkably set new and inspirational directions that
foster revolutionary change and technological advancements across a range of industries (e.g., Bill Gates
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founded the world’s largest software business). Transformational CEOs of leading high-tech global
firms (e.g., Huawei, SpaceX, Tesla, and Apple, etc.) encourage and nurture ideas that generate
successful innovation breakthroughs (e.g., Apple’s iPhone, Tesla’s self-driving vehicles, and SpaceX
reusable rockets). Besides enduring successful spin-offs, transformational CEOs also reflect strong and
inspirational leadership capabilities (e.g., Steve Jobs, Jeff Bezos, and Elon Musk) to align the firm’s
innovative talent, with the business strategy [1,2,4].

In response to the changing dynamics of the global and competitive marketplace, organizations
are required to be more flexible, creative, and versatile. The relationship between transformational
leadership and innovation performance has been explored in various studies. Sarros et al. [33]
explained the impact of transformational leadership to drive a firm’s innovation success through
innovation climate and culture. These characteristics of a workplace environment that is perceived
by employees directly or indirectly drive motivation and positive work behavior [34] which is an
essential component of innovation [35]. Such an environment encourages and incentivizes creativity
and is also open to accepting mistakes that yield innovative results. Recent research suggests that
CTL align strategies, define structures, and create conducive environments that drive innovation [10].
CEOs with transformational leadership abilities drive the culture of innovation which leads to
strong innovation success. Organizations focusing only on processes and policies but ignoring to
create a conducive culture and climate to innovation tend to develop unwanted outcomes [36,37].
Consequently, CTL builds cross-functional teams, empowers people, and creates a learning climate to
foster innovation [38] and provide certain tools and framework to drive innovation projects [39,40].

Recent research on transformational leadership demonstrates a wide acceptance across industries
especially some major implications for innovative firms. Transformational leadership has shown a
positive influence on learning culture [41] and organizational performance using innovation [42].
Similarly, Sattayaraksa and Boon-itt [43] argue that CTL indirectly affects product innovation
performance by cultivating an innovation culture in the context of manufacturing firms. Empirical results
indicate that transformational leadership poses a positive influence on product innovation and a firm’s
performance [44]. CTL reflects a strategic and innovative mindset that promotes product market
innovations [45]. Further, Elenkov and Manev [46] reveal that such transformational leadership
behavior strongly influences product innovation. Thus, we hypothesize that:

Hypothesis 1 (H1). CTL has a significant and positive effect on innovation success.

2.5.2. Moderating Effects of PMBP

Technology intensive and project-oriented work has expanded exponentially across multiple
industries, especially the information and communication technology industry (e.g., Samsung uses
C-Lab innovation projects) to deliver high-quality and timely delivery of innovative products [3,5,6].
In a multi-project environment, the project management methodologies and best practices are being
extensively used for successful adaptions of the latest market trends, and meeting global customers’
changing needs (e.g., South Korea’s recently launched the first smart city project in Sejong, costing
USD 2.1 billion) [3].

CEOs being in a strategic position is responsible for managing a firm’s innovation projects, and hence
play a key role to set up an environment, and align practices and processes to manage innovation [10].
CEOs plan and execute the company’s innovation strategy and can directly affect innovation success
by providing a project management framework, tools, and resources [47]. According to the Project
Management Institute [6], innovation success is dependent on components such as defining project scope,
project lifecycle, documentation, and effective communication [48]. Alignment of human resources [47],
risk management [49], project planning, and schedule [50], quality control, and cost-effectiveness are
essential components to drive the performance of innovation success. Such activities are managed by
the CEO of the firm who sets strategic innovation goals [51] and aligns functions to achieve innovation
success. The CEO defines the rules and framework required to manage such projects [52]. All these
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components are considered as best practices in project management literature supported by PMBOK,
IPMA, and ISO 9000 standards. Considering the strategic leadership role, the CEO is responsible for
implementing best practices to achieve innovation success. Thus, we hypothesize that:

Hypothesis 2 (H2). PMBP significantly moderates the effect of CTL on innovation success.

2.5.3. Moderating Effects of PMTQ

To embrace digital sustainability, an increasing number of global firms have swiftly moved towards
disruptive technologies and upscaling their human capital with a high-technology quotient [3,5,6].
PMTQ innovators can successfully leverage technology at their firms’ advantage, by constantly adapting
to the emerging technologies that fuel product and process innovation success (e.g., self-driving car
technologies by Hyundai Mobis Co, in South Korea) [5,6]. Technology is constantly changing and hence
the business leaders need to understand and build a technology quotient to make sound decisions
about tech implementation and related investment.

Adoption theory explains the relationship between the choice of tools and systems to pursue
innovation and how technology innovation is perceived to be accepted or rejected by individuals [24].
Research indicates that leaders with low technology quotient scores tend to make poor business
decisions [53], which leads to innovation failures. Decisions made without technology-based knowledge
and basic understanding result in developing poor technology systems and frameworks to pursue
innovation success [54]. A study conducted by Kahveci and Meads [54] in the health sector reveals poor
data availability and less understanding of technology trends leads to poor decision making by the
leadership team. Managers leading new technology projects that lack the technology quotient are unable
to make technologically sound decisions [54]. Kappelman et al. [55] found that lacking technology
quotient cost more money to organizations while implementing systems in project management.
Conversely, individuals with a profound understanding of technology deliver successful projects.
Experts believe that the implementation of the right technology is an asset for an organization’s
long-term strategy towards innovation success [55,56].

Transformational leadership style is considered to be supportive of innovation projects [57,58].
With compelling innovation vision, confidence, and effective decision making, transformational CEOs
strive to achieve innovation success [59] by introducing innovative products and services to customers.
Song and Noh [59] found that visionary leaders and inspirational motivators positively influence
product innovation performance. Considering the importance of innovation and the ever-growing
technology orientation of modern businesses, PMTQ can assist business leaders to stay ahead of the
competition [6]. In light of the literature, we hypothesize that:

Hypothesis 3 (H3). PMTQ significantly moderates the effect of CTL on innovation success.

Conceptual framework and study hypotheses are presented in this section, which describes the
relationship between the study variables. The conceptual framework is provided in Figure 1. We argue
that CTL plays a key role in innovation success in an organization whereas PMBP and PMTQ moderate
this relationship.
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3. Methods

3.1. Sampling and Procedure

The present study used a deductive and quantitative approach to examine the conceptualized
framework of innovation success, involving CTL, PMBP, and PMTQ, respectively. The study sampling
frame included ICT industry practitioners in South Korea, including innovation-based project managers,
and their associated teams. A structured online survey was shared through direct email communications,
and virtual interactions using social media network services (i.e., KakaoTalk, WhatsApp, LinkedIn,
and Facebook). Due to the language barriers (i.e., non-native English speakers) that caused accessibility
difficulties to reach ICT industry practitioners, a minimum sample size (N > 200) was considered
sufficient [60]. As the firms working outside the ICT industry were excluded from the sample, therefore,
the study participants were encouraged to share the survey within their ICT firms to increase the
number of responses. Various procedural remedies (e.g., assurances for confidentiality and anonymity
of responses, shorter scales, respondents’ unawareness of conceptualized model, language simplicity,
and no right or wrong answers) were applied to overcome any possible issues of common method
bias [2,60–63]. Based on the recommended sample size for SEM [60–62], a total of 261 completed
survey responses of ICT professionals were used for the empirical assessments of CTL, PMPB, PMTQ,
and innovation success, through PLS-SEM [61,63].

3.2. Measures

Through an extensive literature search on the latent variables investigated in this study, the scales
for measuring CTL, PMBP, and innovation success were adapted from prominent studies, whereas the
PMTQ scale was developed for this study. Importantly, the measurement scales were referred to five
project management-related academicians, as well as 12 professionals in the ICT industry to analyze
the content validity and scale presentations. Based on their feedback, the measures were appropriately
restructured and realigned. The survey instrument comprising of four construct measures reported
adequate reliability and validity for each measure. Hence, reasonable assurance for the psychometric
properties of the scales for the measurement model assessments facilitated to proceed ahead with the
structural model assessments.

CTL was measured using the 12 items of the adapted scale from the study by [8]. The measure
has been validated by Chen et al. [8] and has reported adequate reliability i.e., Cronbach’s alpha
was 0.923. PMBP was measured using 8 items of the adapted scale from the study by Loo [64].
PMBP measure reported adequate reliability i.e., Cronbach’s alpha was 0.853. PMTQ was measured
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using a 19-item scale which was developed based on the PMTQ operationalization by the Project
Management Institute in its Pulse of the Profession Report [6]. The PMTQ measure reported adequate
reliability i.e., Cronbach’s alpha was 0.782. Innovation success was measured using 6 items of the
adapted scale from the study by Ritter and Gemünden [65]. The innovation success measure reported
adequate reliability i.e., Cronbach’s alpha was 0.729.

3.3. Data Analysis

The study used the partial least squares structural equation modeling (PLS-SEM) technique
for empirical assessments of the conceptual model of innovation success involving its hypothesized
relationships with CTL, PMBP, and PMTQ, respectively [61]. Smart PLS statistical software ver.3.2.7
provided the two-stage PLS-SEM evaluation of the measurement model, followed by the structural
model [11,61,63]. PLS-SEM approach has established advantages over covariance-based SEM (aka
CB-SEM), primarily due to its superior predictive capabilities (especially in exploratory studies),
complex model assessments (e.g., higher-order formative constructs), and overcoming normality
assumptions (i.e., handling non-normal distributions). PLS-SEM was best suited for this study due
to the unique features of this research that includes the nature of surveyed data for an exploratory
purpose, sample size and complex modeling involving two moderators (i.e., PMBP and PMTQ),
as well as higher-order (formative) assessments for the multidimensional constructs (i.e., PMBP, PMTQ,
and innovation success). The recommended guidelines by Hair et al. [61] for using the PLS-SEM
bootstrapping procedure (by means of 5000 subsamples) facilitated when conducting calculations for
the path coefficients of the hypothesized relationships and corresponding significance level reported
by t-values and p-values [11,61,63].

4. Results

4.1. Exploratory Factor Analysis (EFA)

The principal axis factor method for EFA has been used to extract significant structures that are
common to all items. The varimax–orthogonal rotation method provided a detailed examination of
the factor structures. Likewise, to verify the data appropriateness for the sampling sufficiency the
Kaiser–Meyer–Olkin method (KMO) was used, and to follow up the data sufficiency for further factor
analysis Bartlett’s test was used.

According to Tabachnick and Fidell [66], the cut-off value for KMO factor analysis should be
≥0.60. Similarly, Hair et al. [61] have also confirmed that the KMO range should fall between 0 and
1. However, the KMO value ≥0.7 for the study sample size is considered to be sufficiently high.
In the present study, the statistics of KMO for the total data remained 0.867 which is good enough for
factor analysis [61]. As illustrated in Tables 1 and 2, the requirement for factor analysis was fulfilled.
Additionally, it was found that Bartlet’s sphericity test was significant (p < 0.01).

Table 1. Kaiser–Meyer–Olkin (KMO) and Bartlett’s Test.

Kaiser–Meyer–Olkin Measure of Sampling Adequacy 0.867

Bartlett’s Test of Sphericity
Approx. Chi-Square 5334.557
df 990
Sig. 0.00
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Table 2. Rotated factor matrix.

Communality Factors

1 2 3 4 5

CTL9 0.699 0.788 0.188 0.130 0.050 0.151
CTL8 0.652 0.775 0.170 0.096 0.095 0.060
CTL7 0.681 0.749 0.264 0.220 0.041 0.004
CTL5 0.747 0.740 0.426 −0.010 0.065 0.115
CTL6 0.653 0.724 0.300 0.174 −0.008 0.090
CTL4 0.687 0.689 0.085 0.439 0.090 −0.057
CTL3 0.732 0.527 0.025 0.326 0.145 0.158
CLT2 0.677 0.443 −0.034 0.452 0.156 0.236
PMBPP1 0.846 0.292 0.859 0.115 0.020 0.098
PMBPP2 0.699 0.220 0.759 0.273 −0.020 0.000
PMBPT1 0.640 −0.111 0.746 0.144 0.208 0.077
PMBPP3 0.708 0.274 0.700 0.359 −0.095 0.074
PMBPT4 0.694 0.316 0.540 0.505 −0.180 0.124
PMBPT3 0.835 0.177 0.441 0.441 −0.050 0.084
AOC6 0.778 0.208 0.098 0.848 0.050 0.063
AOC2 0.661 −0.057 0.156 0.776 0.152 0.090
AOC4 0.811 0.147 0.434 0.770 −0.067 0.058
AIL2 0.698 0.182 0.269 0.769 −0.005 −0.017
AIL3 0.695 0.235 0.356 0.709 −0.081 0.058
FPTP3 0.614 0.437 0.648 0.648 0.000 −0.015
AIL4 0.435 −0.026 0.213 0.610 −0.100 −0.082
AIL5 0.504 0.074 0.324 0.608 −0.129 −0.081
FPTP1 0.524 0.333 0.177 0.584 −0.128 −0.156
AOC5 0.671 0.338 0.484 0.520 −0.180 0.140
FPTP2 0.476 0.405 0.186 0.405 −0.335 −0.115
PCIS2 0.775 0.014 −0.005 0.076 0.875 −0.064
PCIS1 0.687 0.006 −0.074 0.039 0.824 −0.010
PCIS3 0.642 0.099 0.020 0.064 0.792 −0.018
PDIS1 0.801 −0.010 0.083 0.041 −0.029 0.890
PDIS2 0.797 0.119 0.113 0.122 −0.086 0.865
PDIS3 0.671 −0.026 −0.011 0.081 0.028 0.814

Extraction method: principal axis factoring; rotation method: varimax with Kaiser normalization. Bold values
indicate items loading on each factor.

4.2. Measurement Model

The study’s model of measurement included both second-order reflective and formative constructs.
The PLS-SEM criteria for measurement model assessment involved reflective indicators for measuring
formative constructs [11]. PLS-SEM is more appropriate for testing hypothesized relationships in
complex models, especially where sample sizes are small and higher-order constructs (i.e., formative and
reflective indicators) are involved [11,67]. The predicted relationships in reflective measuring models
are factor loading and the absolute contribution of an item to its assigned structure [61]. The study
findings showed that the PLS model of measurement satisfies minimum requirements for all items and
first-order reflective structures. All reflective first-order constructs had standardized factor loadings
greater than 0.70 except for a few. According to Hair et al. [61], if the factor loading of a scale item is
lower than 0.40 then it should be eliminated from the model. He further claimed that if the loading
factor for items varies from 0.40 to 0.70, it should be assumed to be deleted because the deletion leads to
a rise of Cronbach’s alpha (α), average variance extracted (AVE), and composite reliability, greater than
the threshold. The minimum threshold of reliability was met by all our constructs. Thus, the reflective
items of all individual constructs with loading above 0.70 were considered to examine the proposed
relationships among research variables.
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In accordance with Fornell and Larcker, [68] to check the inner consistency (reliability) of each
construct, composite reliability (CR) and Cronbach α were used. As can be seen in Table 3, the value of
Cronbach’s α ranges from 0.766 to 0.923, greater than Nunnally’s (1978) threshold of 0.7. All CR values,
at the same time, are higher than 0.8 which is above the Fornell and Larcker [67,68] benchmark of 0.7.
Therefore, the measurement items had adequate reliability and stability. AVE provided a convergent
validation assessment specifying the degree of variance in the variable items [61]. AVE value should
be >0.50 as suggested by Fornell and Larcker [67,68]. This means that 50% or more of the variance in
the indicator will be taken into account. Table 3 also shows, following this suggestion, all the values of
AVE meet the criteria of threshold i.e., >0.50, which recommended an acceptable level of converging
validity for each structure. However, discriminant validity assured that each construct in the study
model is very distinct from the other, also showing the degree of interactions among items representing
individual constructs [61].

Table 3. Measurement model assessments (reflective-constructs).

Construct Items Loadings

CEO Transformational Leadership (Cronbach’s α = 0.923; Composite reliability = 0.937;
Average variance extracted (AVE) = 0.649)
I have complete faith in my company’s CEO. CLT2 0.772
Our company’s CEO makes everyone around him/her enthusiastic about assignments CTL3 0.786
Our company’s CEO encourages others to express their ideas and opinions CTL4 0.815
Our company’s CEO is an inspiration for others CTL5 0.813
Our company’s CEO inspires loyalty to him/her CTL6 0.818
Our company’s CEO inspires loyalty to the organization CTL7 0.825
Our company’s CEO enables others to think about old problems in new ways CTL8 0.788
Our company’s CEO gives personal attention to members who seem neglected CTL9 0.825

Product Innovation Success (Cronbach’s α = 0.872; Composite reliability = 0.921; Average
variance extracted (AVE) = 0.796)
Our products are of state-of-the-art technology. PDIS1 0.880
Compared with our competitors, our product innovations have more success. PDIS2 0.928
Compared with our competitors, our product modifications and innovations have a
better market response. PDIS3 0.868

Process Innovation Success (Cronbach’s α = 0.815; Composite reliability = 0.891; Average
variance extracted (AVE) = 0.731)
We have very modern production facilities. PCIS1 0.862
Our production facilities are of state-of-the-art technology. PCIS2 0.902
Our production facilities are more advanced than those of our competitors. PCIS3 0.798

Project Management Best Practices–Technical (Cronbach’s α = 0.783; Composite
reliability = 0.873; Average variance extracted (AVE) = 0.697)
In our organization, we effectively use project planning, scheduling, and controlling PMBPT1 0.857
In our organization, we effectively use scope management of projects PMBPT3 0.843
In our organization, we have an integrated project management system (PMS) PMBPT4 0.803

Project Management Best Practices–People (Cronbach’s α = 0.766; Composite reliability
= 0.865; Average variance extracted (AVE) = 0.681)
In our organization, we have stakeholder’s participation PMBPP1 0.819
In our organization, we have high-caliber project teams PMBPP2 0.836
In our organization, we have effective communication within project teams
and externally PMBPP3 0.821
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Table 3. Cont.

Construct Items Loadings

PMTQ-Always-on curiosity (Cronbach’s α = 0.804; Composite reliability = 0.871; Average
variance extracted (AVE) = 0.629)
In our project, we try new technologies AOC2 0.751
In our project, we try new ideas and fresh perspectives AOC4 0.808
In our project, we watch for new digital trends AOC5 0.827
In our project, we know which new digital trends need to be adopted AOC6 0.785

PMTQ-All-inclusive leadership (Cronbach’s α = 0.887; Composite reliability = 0.914;
Average variance extracted (AVE) = 0.639)
Our project leader efficiently manages technology AIL2 0.804
Our project leader advocates for using technology in our project AIL3 0.845
Our project leader efficiently manages team members who can manage technology AIL4 0.849
Our project leader gets the best out of our team AIL5 0.801

PMTQ-Future-proof talent pool (Cronbach’s α = 0.889; Composite reliability = 0.931;
Average variance extracted (AVE) = 0.817)
In our project, we recruit project professionals with the necessary digital skills FPTP1 0.904
In our project, the project professionals adapt emerging digital skills FPTP2 0.909
In our project, the project professionals recognize cutting-edge digital skills FPTP3 0.899

The Heterotrait-Monotrait Ratio of Correlations (HTMT) approach was applied to evaluate the
accurate correlations among the constructs. HTMT technique has been highly recommended for
establishing discriminant validity, as it overcomes some of the drawbacks and ineffectiveness of the
traditional Fornell–Larcker criterion [61]. According to Hair et al. [61], the ratio between-trait correlation
to within-trait correlation is measured through HTMT. In all instances, the HTMT value, which lies
over diagonal values, is below from threshold value i.e., 0.90, as shown in Table 4. Consequently,
the discriminant validity of the research constructs was also verified in the measurement model.
According to PLS recommendations for assessing formative modeled higher-ordered constructs [61],
the initial examination requires reporting of the outer-weights and corresponding p-values of the
first-order (reflective) dimensions. The significance of project success (measured as second-order
formative construct) and its dimensions (measured by first-order reflective items) are depicted in
Table 5 representing the outer-weights and corresponding p-values [11,61].

Table 4. Discriminant validity HTMT.

AIL AOC CTL FPTP PMBP(P) PMBP(T) Process IS Product IS

All-inclusive leadership
Always-on curiosity 0.037
CTL 0.120 0.130
Future-proof talent pool 0.202 0.465 0.259
PMBP-people 0.231 0.130 0.094 0.265
PMBP-technical 0.353 0.182 0.106 0.322 0.869
Process innovation
success 0.077 0.080 0.230 0.132 0.174 0.146

Product innovation
success 0.106 0.094 0.226 0.078 0.070 0.098 0.135

The highest level of contribution to innovation success was made by its dimension which
is product innovation success (β = 0.729; p < 0.01) as compared to another dimension which is
process innovation success (β = 0.605; p < 0.01). Similarly, the significance of PMBP (second-order
formative) and its dimensions (first-order reflective) are shown in Table 5. The result shows that PMBP
dimension i.e., PMBP-technical has the highest contribution to PMBP (β = 0.552; p < 0.01) in contrast to
PMBP-people (β = 0.538; p < 0.01). The significance of PMTQ (second-order formative) including its
dimensions (first-order reflective) is also shown in Table 5. The result showed that PMTQ dimension
i.e., future-proof talent pool has the highest contribution to PMTQ (β = 0.581; p < 0.01) followed by
always-on curiosity (β = 0.537; p < 0.01) and all-inclusive leadership (β = 0.270; p < 0.05).
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Table 5. Assessments of formative dimensions of project management best practices (PMBP), project
management technology quotient (PMTQ), and innovation success.

Second Order
(Formative) Construct

First-Order (Reflective)
Construct β t-Values VIF p-Values

Innovation success Process innovation success 0.605 6.748 1.070 0.000
Product innovation success 0.729 9.984 1.060 0.000

PMBP PMBP–people 0.538 28.670 1.872 0.000
PMBP–technical 0.552 27.148 1.872 0.000

PMTQ All-inclusive leadership 0.270 2.279 1.041 0.023
Always-on curiosity 0.537 8.982 1.194 0.000

Future-proof talent pool 0.581 17.706 1.233 0.000

4.3. Structural Model

To test the hypothesis, structural equation modeling was used which is the second stage of the
PLS-SEM technique [2]. The strength of the relationship is indicated by the path coefficient while the
R2 shows the degree to which the independent variable can be predicted and for the evaluation of
the significance of the model, bootstrapping was used to compute the t-values. According to specific
recommendations, t-values should be higher than 1.64 [61]. Figure 2 illustrates the multidimensional
structural model for innovation success, whereas the significance level, path coefficient, and t-value
of variables of the study are shown in Table 6 [2]. The direct relationship of CTL, PMTQ, and PMBP
with the formative construct of innovation success was revealed by PLS-SEM [11], without adding the
interaction effect. Additionally, the determination coefficient (i.e., R2 value) was used to evaluate the
major structural model evaluation.

As shown in Table 6, 42.7% variance in multidimensional innovation success is explained by
CTL, PMTQ, and PMBP; collectively. The value of R2 indicated a higher statistical power in the
parameter of estimation for the PLS model [61]. Furthermore, the PLS model’s predictive relevance was
confirmed through the blindfolding procedure [69]. For this study, the calibrated value of Stone–Geisser
(Q2 = 0.523) met the specified criteria (i.e., Q2 > 0) which showed the statistical validity for the PLS
model [70]. PLS-SEM evaluation of standardized root means residual value (SRMR = 0.062) also
confirmed the model’s fitness (SRMR < 0.08) as illustrated in Table 6.

The PLS-SEM bootstrapping technique provided evaluations based on the structural path model
hypothesis of the study, as illustrated in Table 6. The direct effects of CTL, PMTQ, and PMBP on
multidimensional innovation success is shown by the model. The results of the study showed that there
is a significant and positive impact of CTL on multidimensional innovation success (β = 0.307; t = 3.528;
p = 0.000). Therefore, H1 was accepted. In addition, a significantly positive effect of PMTQ (β = 0.227;
t = 3.433; p = 0.038) and PMBP (β = 0.170; t = 2.879; p = 0.009) was also shown on multidimensional
innovation success.

4.4. Moderation Effect

PLS-SEM bootstrapping technique examined the moderating effects of PMTQ and PMBP on the
relationship between CTL and multidimensional innovation success, as depicted in Figures 3 and 4,
respectively. Table 6 shows that the relationship of CTL and innovation success is significantly and
positively moderated by both PMTQ (β = 0.119; t = 2.262; p = 0.012) and PMBP (β = 0.128; t = 1.978;
p = 0.038), respectively. Furthermore, in PLS-SEM, the strength of the dependent variable as predicted
by independent variables is measured through effect size f2. Different categories of effect sizes are
given by Aguinis and Beaty [70]. According to the author, if the value of f2 = 0.02 it means that the
effect size is small, if the value of f2 = 0.15 it means that the effect size is medium and if the value of
f2 = 0.35 it means that the effect size is substantial. The effect of CTL on innovation success was high
(f2 = 0.113) whereas the effect size of PMTQ (f2 = 0.061) and PMBP (f2 = 0.034) on innovation success
is medium. Further, interaction terms i.e., PMTQ (f2 = 0.060) and PMBP (f2 = 0.037) also showed a
medium effect size on innovation success.
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Table 6. Summary of the structural model.

Constructs B t-Values p-Values f2 R2 Q2 SRMR

CTL→ Innovation success 0.307 3.528 0.000 0.113 0.427 0.523 0.062
PMTQ→ Innovation success 0.227 3.433 0.038 0.061
PMBP→ Innovation success 0.170 2.879 0.009 0.034
CTL * PMBP→ Innovation success 0.128 1.978 0.038 0.037 0.376
CTL * PMTQ→ Innovation success 0.119 2.262 0.012 0.060 0.104

* refers to the interaction term.
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5. Conclusions

The present study empirically examined the effects of CTL, PMBP, and PMTQ on innovation
success in the ICT industry in South Korea. Although prior research has extensively explored
transformational leadership and its effect on a variety of innovation-based outcomes, apart from
innovation success, the current study provides empirical evidence that CTL, PMBP, and PMTQ have
a significant positive effect on innovation success. In addition, the findings support that PMBP and
PMTQ can significantly moderate CTL and innovation success [1,2,6]. Besides the development
and validation of a new scale (i.e., PMTQ), the study findings provide practical insights for project
practitioners, innovation managers, and organizations leaders to integrate PMBP and PMTQ in their
work settings, especially in highly volatile and uncertain business environments. Study findings also
suggest that PMBP and PMTQ can amplify the impact of CTL to create opportunities that break the
barriers towards innovation success [1,2,6].

5.1. Discussion

The current study had two objectives. First, to extend and empirically examine a conceptual
model that measures the impact of CTL, PMBP, and PMTQ on innovation success in the ICT industry in
South Korea. Second, the study tests whether PMBP and PMTQ significantly moderate the relationship
between CTL and innovation success. As hypothesized, the study findings confirmed a significant and
positive effect of CTL on innovation success. The findings show consistency with previous literature that
highlights transformational CEOs as inspirational and influential in empowering followers to generate
optimal alternatives, afford risk acceptance, and foster innovative behaviors [11,14]. According to
Moriano et al. [71], CTL has a positive impact on creativity and risk-taking, and these are the core
elements that foster an innovative culture that leads to innovation success [2,72]. The findings of the
first hypothesis illustrate that transformational CEOs can also support systematic capabilities [72]
that help to foster an open innovation culture, entrepreneurial venture creation, and knowledge
transfer in ICT-based innovation projects [2,73–75]. Moreover, transformational leadership can be
crucial, especially in emerging economies to drive innovative performance for small and medium-sized
enterprises (SMEs) [74]. Hence, the conclusive findings of the first hypothesis offer empirical evidence
to support the theoretically grounded interface between the management of projects and innovation,
as highlighted by limited studies [1,2]. Gaining advantages of the quadruple helix model and the
multi-stakeholders perspective, transformational CEOs can lead open innovation both at the micro
and macro level [75], especially, to ensure that innovation success is sustainable [1,2,68]. Moreover,
the findings of the second hypothesis (i.e., moderating influence of PMBP on CEO transformational
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leadership and innovation success) extends to the theoretical and practical understanding of the possible
interactions between transformational leadership and PMBP, as highlighted in prior studies [10,47,48].
Lastly, one of the novel contributions of this research is highlighted through the findings of the
third hypothesis, showing empirical confirmation that PMTQ moderates CEOs’ transformational
leadership and innovation success. The interaction between CEOs’ transformational leadership and
PMTQ in the ICT industry can significantly influence product and process-focused innovation success.
Besides setting new research directions, the current findings empirically validate the phenomenal
applications of PMTQ and transformational leadership in project management, as highlighted by
prominent studies and recent guidelines issued by the Project Management Institute [2,6,10,47].

5.2. Theoretical and Practical Implications

Innovation is crucial for global firms for survival as well as becoming successful [1]. The current
research validates a holistic model of innovation success (measured by product innovation success and
process innovation success) involving CTL, PMBP (measured by PMBP-technical and PMBP-people),
and PMTQ (measured by always-on curiosity, all-inclusive leadership, and future proof talent pool),
as its significant predictors. Besides invaluable contributions to the theoretical foundations, the present
research offers a cross-pollination of ideas in project management and innovation management
literature [1,2]. Importantly, this study is one of the initial attempts that examined the role of PMBP and
PMTQ in accomplishing innovation success [1–6]. Moreover, the present research provides empirical
support to the scarce literature that examines the effect of transformational leadership on innovation
success [2,9,11,43]. In particular, the theoretical contributions of this study are also evident from
direct and moderating effects of PMBP and PMTQ which have not been empirically examined in prior
research. The study findings are enlightening for project professionals and innovation managers who
may adapt PMBP and develop PMTQ to achieve new milestones of innovation success [1,3,6].

The study also assists CEOs to recognize the underlying mechanisms that flourish innovation
within organizations. The findings show that CTL is vital for achieving innovation success, hence
advising organizations to foster transformational leadership capabilities for innovation change [1,2].
Transformation leadership is also essential for the advancement of technological progress by individuals
and organizations, as the findings indicate that transformational leadership is a significant determinant
of innovation success [2]. The discretionary powers and CTL can remove barriers to innovation by
steering organizational processes through PMBP and PMTQ. The findings also reinforce the notion
that PMBP and PMTQ are essential components to achieve innovative outcomes [1,3,6]. As the
theory of adoption suggests that the right choice of tools and methods leads to innovation, hence,
organizations should strategically utilize PMBP and PMTQ as catalysts for product and process
innovations [1,6]. PMBP alongside PMTQ can streamline managerial actions for innovation success, as
well as creating invaluable resources for planning, executing, controlling, and evaluating innovative
workflows, establishing better connectivity and effective communication with clients [3,6,13]. Lastly,
there is a clear reaffirmation of the primacy of transformational leadership for C-suite executives,
who act as a driver for innovative change [2]. Further, transformational CEOs can build organizational
momentum towards innovation success through effective utilization of PMBP and PMTQ [3,6,11].

5.3. Limitations and Future Research

In addition to the rigorous methodology and invaluable findings, this research also has specific
limitations. First, the study used a predominant method of cross-sectional research [11,68,73] which
may to some extent draw inflated strength in the study relationships, that may generally vary over
time [76,77]. Despite this limitation, the study constructed and hypothesized relationships that were
derived from mainstream literature that supported the effects of CTL, PMBP, and PMTQ on innovation
success, rather than vice versa. Hence, the study carefully addressed the issue of reverse causality,
as it would be counterintuitive and unorthodox to suggest that innovation success leads to CTL,
PMBP, and PMTQ respectively [2,68,77]. Nevertheless, a longitudinal approach and/or experimental
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research design may be utilized by prospective researchers to responsively validate the hypothesized
relationships, overcome the possible issue of social desirability and/or common method bias, and offer
more robust causal inferences [68,77]. Moreover, extending cross-sectional surveys across geographies,
industries, and firms using comparative assessments and multilevel analysis can also help to overcome
CMB issues [2,68]. Second, the study scope involved a survey of ICT industry professionals in
South Korea, hence the findings may not be generalized to organizations in other industries and/or
geographic regions.

The study used a theoretically grounded model and the findings may still show reasonable
consistency in other contextual settings. Hence, future research in innovation success in project-based
environments can be explored based on execution levels of transformational leadership and distinct
project features such as types, complexities, and duration [11,78]. Moreover, the present study
empirically examined the moderating influence of PMBP and PMTQ on the relationship between CTL
and innovation success in the South Korean ICT industry. The findings can be contrasted with other
research settings (e.g., organizational, industrial, cultural, and geographical) that may draw some
interesting and supportive conclusions in future studies [2,68]. Lastly, the complexity surrounding
the multidimensional nature of study constructs (i.e., CTL, PMBP, PMTQ, and innovation success)
makes qualitative analysis methods more useful to deeply investigate the dynamics of each of those
hypothesized relationships [11,77]. Future scholarly attempts should also aim to examine innovation
success in a cross-country and/or multi-industry context, with a focus on understanding the impact of
the varying degree of PMBP and PMTQ on innovation success across industries and nations [2,68].
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