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Abstract: The main objective of this research is to investigate the nexus between entrepreneurial
leadership and product innovation performance. In addition, the mediating mechanism of absorptive
capacity, intra-firm networks, and design thinking through which entrepreneurial leaders influence
product innovation performanceis also studied. The researcher contacted three hundred (300) plus
firms; 157 firms showed a willingness to participate, and 96 firms provided the data with a response
rate of 61.15%. Out of those 96 firms, the data from 71 firms were used for the final analysis, yielding
an effective response rate of 45.22%. Only middle and top-level employees from the marketing and
research & development departments from Pakistani firms were selected as respondents because these
two departments are directly related to product innovation performance. To test the hypothesis, the
Smart PLS-SEM technique wasused. The empirical analysis revealed that entrepreneurial leadership
impacted product innovation performance through the mediating mechanism of design thinking,
intra-firm networks, and absorptive capacity. The current research contributes to entrepreneurial
leadership theory by proposing and empirically testing how entrepreneurial leaders affect product
innovation performance.

Keywords: entrepreneurial leadership; product innovation performance; risk; design thinking;
intra-firm networks; absorptive capacity

1. Introduction

Recently, the importance of product innovation performance has increased mani-
fold due to globalization, technological advancements, and the shortening of product
life cycles. The purpose of this paper is to investigate the impact of the entrepreneurial
leadership functional mechanism on the product innovation performance of firms. To
achieve the objective, two research questions were formed: What is the connection between
entrepreneurial leadership and product innovation performance? How doesthe mecha-
nism of design thinking, intra-firm networks, and absorptive capacity help entrepreneurial
leaders to improve and influence product innovation performance?
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This study, however, studied product innovation performance from the perspective
of entrepreneurial leadership and its mechanism, which is comprised of the intra-firm
networks, design thinking, and absorptive capacity.

The role of entrepreneurship and leadership is studied by many scholars in relation to
product innovation performance and the creation of an ecosystem for innovation. Joseph
A Schumpeter [1] and the OECD [2] acknowledge leadership and entrepreneurship as
main drivers for innovation. Traditionally, these two concepts are discussed separately
in the literature; however, Thornberry (2007) synergized these concepts together and
presented his famous entrepreneurial leadership theory with five distinct dimensions
of entrepreneurial leadership. These are discussed in Sections 2 and 3. Entrepreneurial
leadership is at the crossroad of leadership and entrepreneurship and is about exploring an
opportunity and then pushing others to collaborate for the exploitation of the opportunity
by creating an environment conducive for innovation.

Previous studies have mainly examined the relationship between entrepreneurial lead-
ership and innovation performance from the perspective of idea generation and diffusion,
personal qualities, and other behavioral and psychological aspects of entrepreneurial lead-
ership [3], overlooking the functional mechanism and tools through which entrepreneurial
leadership affects innovation performance. Entrepreneurial leadership is all about creating
a “climate” suitable for innovation that works through the mechanism of collaboration,
problem-solving thinking, and knowledge management [4]. Previous studies have been
unable to explore the mechanism through which entrepreneurial leadership influences the
innovation performance. The current research proposes and empirically teststhe mediating
functional mechanism of design thinking, intra-firm networks, and absorptive capacity.

Significance of the Study

The present study suggests a functional mechanism in the form of networking and
design thinking through which entrepreneurial leadership affects product innovation
performance. Furthermore, the present study suggests the use of design thinking as a
tool for pro-active and problem-solving thinking, which is one of the main attributes
of entrepreneurial leadership [5]. In addition to this, the current study also has some
profound contributions; first, it proposes and empirically tests a mechanism through
which entrepreneurial leadership affects product innovation. Second, it proposes a tool
of design thinking to complement the pro-active and problem-solving characteristics of
entrepreneurial leadership, hence contributing to the theory of entrepreneurial leadership
by synergizing it with the theory of design thinking.

2. Literature Review and Theoretical Framework
2.1. Product Innovation Performance

Joseph A. Schumpeter and the Organization for Economic Cooperation and Develop-
ment (OECD) have highlighted that innovation and entrepreneurship are the main strategic
stimuli behind competitive advantage and economic development [1]. Chryssochoidis [6]
is of the view that product innovation performance is the prime manifestation of innova-
tion inan organization and plays a critical role in improving the competitiveness and the
competitive advantage of the organization, thus ensuring economic development. Product
life cycles are getting shorter; out of the box thinking is called for to improve the product
innovation performance for rapid product development and commercialization [7].

The difference between product innovation and product innovation performance
is obvious. Product innovation refers to “the introduction of goods and services that is
new or significantly improved with respect to its characteristics or intended uses. This
includes significant improvement in technical specifications, components, and materials,
incorporated software, user-friendliness or other functional characteristics”. Product
innovation performance refers to the “firm’s effectiveness and efficiency in new product
development measured as the extent to which the firm has achieved its market share and
profitability objective” [8]. Product innovation performance is an outcome of successful
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knowledge exploitation and includes different technical and non-technical aspects starting
from research and development to design, and the management of the manufacturing
process to commercial activities that include the marketing of new or improved products [9].

Product innovation performance consists of two very important and complementary
dimensions: product innovation efficiency and product innovation efficacy. Product
innovation efficacy represents the degree of success whereas product innovation efficiency
represents the efforts spent (time, resources, etc.) to achieve a certain degree of success.
Product innovation performance starts with discovery (idea generation) and ends with
implementation (commercial activities) [10]. Besides effectiveness and efficiency, another
important element of product innovation performance is implementation. A new or
significantly improved product (good or service) is considered as implemented when they
are offered to actual or potential users in the real environment [11].

2.2. Entrepreneurial Leadership

Leadership and entrepreneurship are considered as the main drivers for innova-
tion; traditionally these two concepts have been discussed separately in the literature,
however, both concepts can be synergized together by combining the characteristics of
transformational, transactional, and charismatic leadership with the DNA and IQ of en-
trepreneurship [12]. Thornberry [13] has presented the theory of entrepreneurial leadership
by highlighting five distinct dimensions that are discussed in the following paragraph.

General entrepreneurial leadership behavior (GELB) is all about creating an environ-
ment conducive for innovation where followers can feel motivated to innovate and where
their innovation accomplishments are recognized and acknowledged. Explorer behavior
(EXPB) is an entrepreneurial leader’s ability to explore the opportunities around him and
to exploit them by pushing the organizational limits of innovation and creativity. Miner
behavior (MINB) on the other hand relates to the entrepreneurial leader’s ability to create
a sustainable competitive advantage for their organization by introducing and applying
new innovative approaches and techniques to people, processes, and procedures. Further-
more, the accelerated behavior (ACCB) of entrepreneurial leaders is aimed at creating an
innovative environment for others by using the skills of pro-active and problem-solving
thinking, thus accelerating the process of innovation. Finally, the integrated behavior
(INTB) of entrepreneurial leaders means the application of the inherent innovative and cre-
ative thinking mindset of entrepreneurial leaders across the organization through effective
communication and coordination [14].

Pisapi [5] also focused on entrepreneurial leadership that is at the crossroad of lead-
ership and entrepreneurship and is all about seeking opportunities and then pushing
others to collaborate for opportunity exploitation by creating an environment conducive
for innovation and knowledge sharing. Gupta [15] further explained that entrepreneurial
leadership theory is all about fusing leadership with the concepts of entrepreneurship,
entrepreneurial orientation, and entrepreneurial management. Esmer [16] defined en-
trepreneurial leadership as a function of leadership and entrepreneurship in equation form
as Entrepreneurial Leadership = f (Entrepreneurship, Leadership).

2.3. Design Thinking

The OECD [2] stressed the fact that innovation should be user-centered and imple-
mentable. Several previous studies have also highlighted the importance of the user/human
centeredness of innovation and the need for creative problem-solving thinking to foster
innovation [17]. Design thinking theory states that thinking like a designer is the most
effective creative problem-solving approach for complex problems and the outcome of the
design thinking would be a user/human-centered product [18]. Design thinking acts as a
bridge between the innovation ecosystem and the corporate strategy of the firm, resulting
in innovations that are at a par with the needs of the era of IoT and industry 4.0 and 5.0 [19].

Tim Brown described design thinking as a discipline that uses the designer’s sensibility
and methods to match people’s needs as to what is technologically feasible and what a
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viable business strategy can convert into customer value and market opportunity [20].
Design thinking is “bringing innovation to the market by converting learning from users
into viable business outcomes” [21]. As a result, companies can expect to obtain more
“desirable solutions” that offer “creative alternatives” which go “beyond esthetics” and are
“sophisticated experiences” that are “emotionally satisfying and meaningful” as well as a
“combination of product, services, spaces and information”. Corporate entrepreneurship,
from where the concept of entrepreneurial leadership emerges, works through design
thinking; this relates to opportunity recognition, effectuation, the intersection of design
thinking and entrepreneurship strategy, and entrepreneurial design management [22].

2.4. Intra-Firm Networks

Intra-firm networks refer to the intensity of the interactions among functional units of
an organization. More explicitly, intra-firm networks are about internal networks formed
by the functional areas e.g., R&D, manufacturing, marketing, etc. of the firm. Although
knowledge is available in the literature on the relationship between innovation perfor-
mance and intra-firm networks, little has been discussed in relation to how firms can
organize intra-firm networks to obtain the maximum out of the innovation potential hid-
den in intra-firm networks. It is a well-established fact that individuals and organizational
mechanisms that formintra-firm networks support knowledge management, i.e., knowl-
edge creation, transformation, sharing, and diffusion to boost the innovation performance
of firms. Organizational practices and mechanisms encouraging networking between
individuals (resulting in cross-functional networking) can be both formal and informal,
which has recently been attracting more attention from scholars and practitioners [23].

Khoja [24] has further stated that intra-firm networks enhance a firm’s intellectual
capital, i.e., a firm’s knowledge ability and knowing capabilities. They define intra-firm
networks as a “set of formal and/or informal relationships among business units of the
same legal entity” adopted from Ravi S Achrol and Philip Kotler [25]. Under this arrange-
ment, each functional unit has considerable freedom in making its decisions concerning
resource allocation while working in close collaboration with affiliated functional units.

The previous literature on intra-firm networks has mainly focused on three types of
ties based on different types of communication i.e., task-related communication, advice
related communication, and social communication. Other types of ties may include friend-
ship, exchange, collaboration, and spatial closeness. Moreover, intra-firm networks also
include formal and informal communication, and informational flow between both hierar-
chal layers and among individuals from different functional subunits of the organization.
Furthermore, intra-firm collaboration is the essence of intra-firm networks, based on the
urge to exchange different views, skills, and expertise possessed by individuals belonging
to different functional units [26]. Another study concluded that intra-firm networks mean
that organizations are networks of individuals that all have their specific characteristics,
and that intra-firm networks are comprised of individuals, cross-functional teams and/or
business/functional units that are connected through formal organizational structures and
hierarchies or informal personal relations [27].

2.5. Absorptive Capacity

Lichtenthaler [28] has explained that the absorptive capacity of the firm translates the
flow of information into something valuable for the organization and it indirectly improves
the innovation performance of the organization. He defines absorptive capacity as “an
ability to recognize the value of new information, assimilate it, and apply it in commercial
ends”. Zahra [29] has presented a comprehensive definition of ACAP, stating, “ACAP
requires learning capability and develops problem-solving skills; learning capability is the
capacity to assimilate knowledge for imitation and problem-solving skills to create new
knowledge-for innovation”. Social exchange theory plays an important role in creating
a conducive environment for organizational learning by knowledge accumulation and
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diffusion within the firm, and absorptive capacity increases social exchange within the
firm, thus enhancing organizational learning [30].

2.6. Hypothesis Development

Swiercz [31] has explained the relationship between entrepreneurial leadership and
innovation performance, stating that entrepreneurial leadership positively influences
the innovation performance of the firm. Swiercz explained the role of entrepreneurial
leadership in the firm’s innovation performance by stating that entrepreneurial leadership
positively affects creativity and innovation. Furthermore, Mamun [32] has explained the
relationship between entrepreneurial leadership, a firm’s innovation performance, and
its sustainability. Previous studies related to the impact of entrepreneurial leadership on
innovation performance established the relationship between entrepreneurial leadership
and innovation performance; however, little work has been conducted to assess the impact
of entrepreneurial leadership on the product innovation performance of the firms, and
therefore, building on this premise the following was postulated [33].

Hypothesis 1 (H1). Entrepreneurial Leadership has a positive relationship with product innovation
performance (PIP).

The theory of entrepreneurial leadership (EL) by the authors of [34] highlighted an
important dimension of EL, i.e., integrated behavior (INTB) which means the application
of an inherent innovative and creative thinking mindset of entrepreneurial leaders across
the organization through effective communication and coordination. Similarly, different
previous studies have highlighted the collaborative dimension of EL; however, they have
mainly examined the relationship between entrepreneurial leadership and the innovation
performance of the firm from the perspective of idea generation and diffusion, the personal
qualities of entrepreneurial leaders and other behavioral and psychological aspects of
entrepreneurial leadership, hence overlooking the functional mechanism of entrepreneurial
leadership and its effect on the innovation performance of the firms. Entrepreneurial
leadership is all about creating a “climate” suitable for innovation and one important
aspect of this climate is collaboration within organizational units [35]. Furthermore, an
important characteristic of entrepreneurial leadership of a collaborative nature is that it that
promotes knowledge acquisition and diffusion. Entrepreneurial leadership has a positive
relationship with social capital whichis the result of collaboration and networking [36].
Therefore, based on the integrative behavior (INTB) dimension of EL theory and the
collaborative nature of entrepreneurial leadership and its connection with building social
capital through networking, the following hypothesis was developed.

Hypothesis 2a (H2a). Entrepreneurial leadership (EL) has a positive relationship with the intra-
firm network.

The theory of EL [37] highlighted two important dimensions of EL i.e., miner behavior
(MINB) and accelerated behavior (ACCB). MINB is all about the entrepreneurial leader’s
ability to create a sustainable competitive advantage for their organization by introduc-
ing and applying new innovative approaches and techniques to people, processes and
procedures, whereas ACCB is aimed at creating an innovative environment for others by
using the skills of pro-active and problem-solving thinking, thus accelerating the process
of innovation. This builds on the notion that pro-activeness and problem-solving thinking
are important functional characteristics of entrepreneurial leaders [38]. This present study
suggests design thinking as a tool and technique for pro-activeness and problem-solving
thinking. Therefore, building on the notions of the MINB and ACCB dimensions of theory
of EL and the arguments in previous studies, the following hypothesis was formed.

Hypothesis 2b (H2b). Entrepreneurial leadership has a positive relationship with design thinking.
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Explorer behavior (EXPB) is another important dimension of entrepreneurial leader-
ship theory presented by the authors in [37]. It relates tothe entrepreneurial leader’s ability
to explore the opportunities around him and to exploit them by pushing the organizational
limits of innovation and creativity, complementing the integrated behavior (INTB) dimen-
sion of entrepreneurial leadership that means the application of an inherent innovative
and creative thinking mindset of entrepreneurial leaders across the organization through
effective communication and coordination. The primary appeal and purpose of the EXPB
and INTB dimensions of entrepreneurial leadership is knowledge accumulation and diffu-
sion across the organization. It can be deduced from the EXPB and INTB dimensions that
entrepreneurial leadership plays an important role in enhancing the absorptive capacity of
the firm that relates to knowledge accumulation and diffusion.

Furthermore, several previous studies including [35,39] have highlighted that knowl-
edge acquisition and diffusion are a few of the main characteristics of entrepreneurial
leadership. Ferreras [40] has studied the relationship between transformational leadership
and the firm’s absorptive capacity and found this relationship to be positive. Thornberry
explained in his theory of entrepreneurial leadership that entrepreneurial leaders have
characteristics of transformational and charismatic leadership and the DNA and IQ of
entrepreneurs; therefore, it can be inferred that the relationship between entrepreneurial
leadership and absorptive capacity should be positive as it is between transformational
leadership and absorptive capacity. Further building on the premise presented by Musa [41]
that entrepreneurial leadership creates a climate and environment conducive for knowledge
accumulation and diffusion to take place, we postulate the following.

Hypothesis 2c (H2c). Entrepreneurial leadership has a positive relationship with absorptive capacity.

As discussed earlier, the theory and model of EL highlighted two other very important
dimensions of EL, i.e., miner behavior (MINB) and accelerated behavior (ACCB). MINB
refers to the entrepreneurial leader’s ability to create a sustainable competitive advan-
tage for their organization by introducing and applying new innovative approaches and
techniques to people, processes, and procedures, whereas ACCB is aimed at creating an
innovative environment for others by using the skills of pro-active and problem-solving
thinking, thus accelerating the process of innovation. It can be induced from the MINB and
ACCB dimensions that entrepreneurial leaders are problem solvers through creative and
pro-active thinking. They think of out of the box solutions and introduce a new mindset,
tools, techniques, processes, and procedures within the organization. The MINB and ACCB
dimensions of entrepreneurial leaders are essential elements that can solve the difficult
problem of innovation [42].

The modern literature related to design thinking has been identified as the main force
that is helping next-generation entrepreneurs to be more effective and innovative. It has
been further stated that both design thinking and entrepreneurship work in conjunction
and support each other to develop an ecosystem. Furthermore, it has been stated that lead-
ers are encouraging the design thinking practices within organizations, which validates the
assumption of the current study that entrepreneurial leaders encourage and stimulate de-
sign thinking practices within the organization [43]. Von [44] studied the interplay between
entrepreneurship and design thinking and declared entrepreneurs as design managers,
emphasizing the point that entrepreneurs do have design thinking attributes. The authors
in [45] have further stressed that design thinking contributes to an organizational culture
that fosters innovation performance, and that leadership and an entrepreneurial mindset
play an important role in it.

Entrepreneurial leaders “frame the problem” using pro-active and problem-solving
techniques for a better innovation performance. Similarly, the authors in [38] have high-
lighted four points of corporate entrepreneurship from where the concept of entrepreneurial
leadership emerges and works through design thinking. These include opportunity recog-
nition, effectuation, the intersection of design thinking, and entrepreneurship strategy
and entrepreneurial design management. Although they highlighted the relationship
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between corporate entrepreneurship and design thinking, we now know that the concept
of entrepreneurial leadership emerges from corporate entrepreneurship and shares many
common characteristics, such as the use of pro-active and problem-solving thinking for
“framing the problem” in hand [45]. Based on this, it was hypothesized that similar to
corporate entrepreneurs, entrepreneurial leaders also use the mechanism of design thinking
to frame the problem in hand for a better innovation performance. Hence, the following
hypothesis was formed.

Hypothesis 3 (H3). Design thinking (DT) mediates the relationship between EL and PIP.

Another important dimension of entrepreneurial leadership theory is integrator be-
havior (INTB) which means the application of the inherent innovative and creative thinking
mindset of entrepreneurial leaders across the organization through effective communica-
tion and coordination. It can be deduced from the INTB dimension that entrepreneurial
leadership encourages networking within an organizational structure. Entrepreneurial
leaders not only indulge in networking across the functional units of the organization,
but they also create a networking environment and encourage their team members to
network across functional units. The primary appeal of this intra-firm networking is to
speed up the process of idea generation and sharing to reduce the time for product inno-
vation, thus improving the product innovation of the firm. Many previous studies have
stated that intra-firm networking has a positive effect on both the radical and incremental
innovation performance of the firm and is defined as the intensity of interaction among
the functional units of an organization [46]. Entrepreneurial leadership is collaborative
in nature and this characteristic is used for a better innovation performance. Based on
the INTB dimension of entrepreneurial leadership theory and the collaborative nature
of entrepreneurial leadership, it can be inferred that entrepreneurial leadership uses and
works through the mechanism of an intra-firm network to positively influence the product
innovation performance of the firm [47]. Therefore, it was postulated that entrepreneurial
leadership positively influences the product innovation performance of the firm by using
an intra-firm network. Hence, the following hypothesis was formed.

Hypothesis 4 (H4). Intra-firm networks (INTRA) mediates the relationship between EL and PIP.

Explorer behavior (EXPB) is another important dimension of entrepreneurial lead-
ership theory. It refers to an entrepreneurial leader’s ability to explore the opportunities
around him and exploit them by pushing the organizational limits of innovation and creativ-
ity, complementing the integrated behavior (INTB) dimension of entrepreneurial leadership
theory that means the application of an inherent innovative and creative thinking mindset
of entrepreneurial leaders across the organization through effective communication and
coordination. The primary appeal and purpose of the EXPB dimension of entrepreneurial
leadership is knowledge accumulation and diffusion across the organization. The absorp-
tive capacity of the firm translates the flow of information into something valuable for the
organization and it indirectly improves the innovation performance of the organization.
Absorptive capacity is defined as “an ability to recognize the value of new information,
assimilate it, and apply it in commercial ends”.

It has been further stated that the role of absorptive capacity must be viewed in relation
to organizational learning theory, resource-based view theory, and dynamic capability the-
ory. It can be inferred from previous studies that if knowledge is assimilated and absorbed
properly it will become an intangible asset of the firm in the form of a shift in thinking
approach [48]. Previous studies have highlighted the fact that the absorptive capacity of the
firm helps to channel information from different sources and helps to improve the overall
learning and hence the mindset of the organization [49]. Entrepreneursuse knowledge
diffusion and dissemination techniques for better innovation performances, by spreading
and absorbing new ideas across the organization. Therefore, as entrepreneurial leadership
is at the crossroad of entrepreneurship and leadership and shares characteristics from both
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domains, we can infer that entrepreneurial leaders also use the technique of absorptive
capacity for knowledge diffusion and dissemination, hence we can postulate the following.

Hypothesis 5 (H5). Absorptive capacity (ACAP) mediates the relationship between EL and PIP.

On the basis of previous literature and hypothesis the researchers have proposed this
theoretical framework (Figure 1) to be empirically tested and validated.
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3. Materials and Methods

The middle and top-level managerial level employees from the Marketing and R&D
departments from Pakistani firms were contacted for data collection. Respondents were
selected from these two departments because they are directly related to product innovation
performance, and thisis also in accordance with similar previous studies on product
innovation performance [49]. Three hundred (300) plus firms were contacted, 157 firms
showed a willingness to participate, and 96 firms provided the data, yielding a response
rate of 61.15%. Out of those 96 firms, data from 71 firms (where 1 firm represented 1 team)
were used for the final analysis, yielding an effective response rate of 45.22%. Three
hundred and eighty (380) responses were included in the final data analysis from 71 firms
(where 1 firm represented 1 team). A combination of convenience and purposive sampling
was used to select firms from both the manufacturing and service sectors from the main
industrial and commercial cities of Pakistan i.e., Karachi, Lahore, Islamabad, Faisalabad,
Gujranwala, Gujrat, Sialkot, and Peshawar. Lists of these firms were obtained from the
regulatory authorities i.e., the Securities and Exchange Commission of Pakistan (SECP), the
Small and Medium Enterprises Development Authority (SMEDA), etc. A combination of
self and email administrated data collection methods were used as self-administrative data
collection methods to help increase the response rate and the authenticity of the results [50].

To collect the data, the current research useda previously validated questionnaire and
the detail of each measurementis as follows. The measure for entrepreneurial leadership
was adapted from [51] where the respondents were asked to rate their team leader or imme-
diate manager on his/her entrepreneurial leadership abilities. The measure of collaborative
intra-firm innovation networks was adapted from Schleimer [52]. The measure for design
thinking was adapted from Blizzard [53]. The measure of absorptive capacity was adapted
from Engelman [54]. The measure of product innovation performance was adapted from
Muñoz-Pascual [10].

Our basic unit of analysis was a team, while we collected the data at the individual
level. So, to reach one level, lower-level data (individual level) was aggregated to a higher
level (team level). To justify the aggregation, the IRR (interrater reliability) and the IRA
(inter-rater agreement) were calculated. A calculation of both the IRA and the IRA+IRR
to justify the aggregation was preferred; we calculated the rWG(j) for IRR and ICC(1) and
ICC(2) for IRA+IRR [3]. We calculated the rWG (j), ICC (1), and ICC (2) values using an Excel
spreadsheet. TherWG(j) values for all measures used in this study were greater than the
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generally accepted cut-off value of 0.70 which shows greater agreement and justifies the
aggregation of data. Similarly, the ICC (1) and ICC (2) values for all measures were greater
than 0.70 which shows a large effect at the significance level of p < 0.05. After justifying all
the statistical requirements for data aggregation, the data was aggregated using SPSS.

Smart PLS was mainly used for analyzing the data using PLS-SEM, as this technique
was more suited for the predictive objective of the present study. PLS-SEM is basically
a complete package of statistical analyses including reliability, validity, and hypotheses
testing on the basics of regression, moderation, and mediation analysis. The current
research used multiple mediators to understand the depth of the mechanism through
which entrepreneurial leadership influenced the product innovation performance. The
PLS-SEM technique has a better predictive power over the covariance-based SEM (CB-
SEM) [55,56].

4. Results

The PLS-SEM analysis was performed in a two-step process following the guidelines
of Hair [57]; initially, the measurement model was assessed for reliability and validity as
per the prescribed criteria. After establishing the soundness of the measurement model,
the structural model was assessed.

4.1. Measurement Model
4.1.1. Convergent Validity

To assess the convergent validity of the constructs, factor loading was calculated. A
factor loading of 0.70 is considered as good; however, factor loading between 0.40 and
0.70 is also acceptable. Items with afactor loading of less than 0.4 should be removed from
the analysis, however, items with afactor loading between 0.40 and 0.69 should only be
considered for removal if their removal increases the average value extracted (AVE) and the
composite reliability beyond the threshold limit of 0.50. All the factor loadings were above
0.70 except the factor loading of ACAP-1 (0.592).However, this item was also retained
for analysis as the AVE was already greater than 0.50; thus, it was retained for the sake
of content validity. To further establish the convergent validity, the AVE was calculated.
To establish the strong convergent, AVE should be greater than 0.50 [56,57]. The results
revealed that the AVE for ACAP, DT, EL, Intra-firm and PIP was 0.631, 0.718, 0.692, 0.618
and 0.584, respectively.

4.1.2. Internal Consistency Reliability

After establishing the convergent validity for the measurement model, in the next step,
the internal consistency reliability was assessed. Two measures for internal consistency
reliability were calculated: Cronbach alpha and composite reliability (CR). According to the
authors in [58] Cronbach alpha has statistical shortcomings as it assumes that all indicators
have an equal factor loading on the construct, so it is better to calculate the composite
reliability. The analysis showed that the Cronbach alpha and CR for ACAP (0.876, 0.898),
DT (0.868, 0.895), EL (0.852, 0.899), Intra-Firm (0.797, 0.866) and PIP (0.857, 0.894) were
within the range of the acceptable threshold of 0.60 to 0.90 [57].

4.1.3. Discriminant Validity

After establishing the internal consistency reliability, the discriminant validity was
assessed for the measurement model by using the Fornell-Larcker Criterion and HTMT.
In the case of PLS-SEM, HTMT has more statistical power and is superior to the Fornell-
Larcker criterion to assess the discriminant validity [59,60]. The results depicted in Table 1
below show that both the Fornell-Larcker and HTMT tests passed the minimum threshold
of 0.60~0.90 to establish the discriminant validity of the model.
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Table 1. Discriminant Validity.

Fornell-Larcker HTMT (0.60~0.90)

ACAP DT EL INTRA PIP ACAP DT EL INTRA CI do not
include 1

ACAP 0.783 Yes
DT 0.713 0.847 0.802 Yes
EL 0.522 0.677 0.832 0.572 0.78 Yes

INTRA 0.572 0.569 0.411 0.786 0.656 0.663 0.486 Yes
PIP 0.724 0.681 0.42 0.5 0.764 0.867 0.782 0.465 0.58 Yes

4.2. Structure Model

Before analyzing the structural model, the model was assessed for multi-collinearity
issues; the inner VIF values were obtained by running the PLS algorithm with a “path
weighted scheme”. It was observed that all the inner VIF values were below the threshold
value of five, which means that there was no collinearity issue in the model and researchers
can continue with the structural model evaluation [61]. After checking the structural model
for any collinearity issues, a four-step approach was adopted for the assessment of the
structural model.

In the first step, R2 was assessed for each latent variable, to establish the in-sample
predictive power. The R2 or coefficient of the determinant value expresses how much
variance in a targeted variable is explained by the independent variables linked to it in a
structural model. The threshold values for R2 are 0.19 (weak), 0.33 (moderately strong), and
0.67 (substantially strong) [62]. All R2 values in the present study except for INTRA (0.170)
fell between moderately and substantially strong ranges. R2 values in the range of 0 to 0.13
are not significant, 0.14 to 0.26 aretangent values and 0.27 and above are significant [63].
Both criteria show the very good in-sample predictive power of the structural model. The
R2 calculation revealed that entrepreneurial leadership, the intra-firm innovation network,
the absorptive capacity, and the design thinking collectively explained a 64% variance in
the product innovation performance. Similarly, entrepreneurial leadership explained 17%,
28.3%, and 45.8% of the variance in the intra-firm network, absorptive capacity, and design
thinking, respectively. These R2 values show the high in-sample predictive power of the
model. In other words, EL together with INTRA, ACAP, and DT are good predictors of
product innovation performance in a firm.

In addition to assessing and evaluating the R2 value for all endogenous constructs in
the structural model, it is also recommended to evaluate the change in R2 when a specified
exogenous construct is omitted from the structural model and to evaluate whether the
omitted construct has a significant impact on the endogenous construct. This change in
R2 by omitting a specified exogenous construct is referred to as f2 or effect size [64]. An f2

value of 0.02 representsa small effect, a value of 0.15 representsa medium effect, and 0.35
represents the large effect of exogenous constructs [65]. The F square (f2) values revealed
that absorptive capacity (0.425) and design thinking (0.103) have a large effect size on
product innovation performance whereas entrepreneurial leadership (0.022) has a small
effect, and intra-firm network (0.002) has no effect. Similarly, entrepreneurial leadership
has large effect sizes of 0.395, 0.844, and 0.204 on absorptive capacity, design thinking, and
intra-firm network, respectively.

Furthermore, for a structural model assessment, Stone-Geisser’s Q2 Square was cal-
culated through blindfolding. “In PLS-SEM, a Q2 value of greater than zero for a specific
endogenous reflective construct indicates path model’s predictive relevance for a partic-
ular dependent construct and when the structural model shows predictive relevance, it
accurately predicts data not used in model estimation”. Q2 is not a true measure of out
of sample predictions but it combines aspects of in-sample explanatory power and out of
sample predictions. According to previous studies, as a rule of thumb, Q2 values of above
zero, 0.25, and 0.5 show small, medium, and large predictive relevance, respectively [66]. In
the present study, the Q2 value of INTRA (0.094) showed small predictive power whereas
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ACAP (0.159), DT (0.305), and PIP (0.325) showed medium predictive power. Table 2 below
summarizes the results of R2, f2, and Q2.

Table 2. Results of R2, f2 and Q2.

Constructs R2
f 2

Q2

ACAP DT INTRA PIP

ACAP 0.283 0.425 0.159
DT 0.458 0.103 0.305

INTRA 0.170 0.002 0.094
PIP 0.640 0.325
EL 0.395 0.844 0.204 0.022

A new technique for the true assessment of the out of sample predictive power of the
model is PLS-Predict. As per the guidelines of Shmueli [67] the model under study showed
a medium out of sample predictive power and relevance. As Table 3 shows below, PLS
(RMSE) < LM (RMSE) for the majority of the items for the target construct, i.e., product
innovation performance.

Table 3. Results of PLS-Predict.

Items PLS-SEM(RMSE) LM(RMSE) PLS-SEM(RMSE)—LM(RMSE)

PIP-1 1.083 1.086 −0.003
PIP-2 1.147 1.154 −0.007
PIP-3 0.963 1.009 −0.046
PIP-4 1.081 1.059 0.022
PIP-5 0.859 0.867 −0.008
PIP-6 0.956 0.973 −0.017

After checking for the collinearity issue and model strength and quality, the path
coefficients (hypothesized relationships), and their significance through bootstrapping
were tested. The result of the direct relationships is presented in Table 4 below.

Table 4. Result of Direct Relationships.

Relationships Path
Coefficient t Value p Values 95% Confidence

Interval
Sig

p < 0.05 Hypothesis Result

EL→PIP −0.120 1.065 0.287 [−0.342; 0.105] No H1 Not Supported
EL→INTRA 0.412 4.263 0.001 [0.18; 0.573] Yes H2a Supported

EL→DT 0.677 9.886 0.000 [0.510; 0.787] Yes H2b Supported
EL→ACAP 0.532 5.754 0.000 [0.319; 0.690] Yes H2c Supported

The present study followed the mediation approach, as this approach is considered as
the most suitable approach for PLS-SEM [56]. The Sobel test [68] is traditionally used to test
the significance of mediation relationships, however recent researchers have highlighted
the statistical shortcomings of the Sobel test and recommend the use of bootstrapping to
test the significance of relationships. Therefore, the bootstrapping technique was used in
this study to check the significance. The result of the mediation analysis is presented in
Table 5 below.

Table 5. Result of the Mediation Analysis.

Indirect
Effect

95% Confidence
Interval

Sig
p < 0.05

Direct
Effect

95% Confidence
Interval

Sig
p < 0.05 Hypothesis Result

EL→DT→PIP 0.221 [0.061–0.399] Yes −0.119 [−0.342; 0.105] No H3 Supported
EL→INTRA→PIP 0.014 [−0.098–0.116] No −0.119 [−0.342; 0.105] No H4 Not Supported
EL→ACAP→PIP 0.312 [0.175–0.462] Yes −0.119 [−0.342; 0.105] No H5 Supported
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5. Discussion and Conclusions

The numerical data analysis reveals that entrepreneurial leadership has a relevant
and significant direct relationship with intra-firm networks, design thinking, DT, and
absorptive capacity. These results allow us to claim that we can accept the hypotheses (H2a,
H2b, and H2c).On the other hand, we encountered an interesting finding: entrepreneurial
leadership’s direct relationship to product innovation performanceis insignificant (H1).
The above-mentioned findings, i.e., entrepreneurial leadership’s influence on the adoptive
capacity, intra-firm networks, and design thinking, are in line with the previous literature
and they emphasize that entrepreneurial leadership can enhance intra-firm collaboration,
design thinking, and the absorptive capacity of the firm significantly [39,41,48,69]. How-
ever, the fact that the results revealed that entrepreneurial leadership does not directly
influence the product innovation performance was a little surprising, because the literature
highlighted the fact that EL is all about creating a conducive and suitable climate for the
innovation to take place [35]. There is a strong connection between innovation performance
and entrepreneurship; however, entrepreneurship is a context-dependent social process,
which tries to bring together diverse resources to explore and exploit opportunities under
the umbrella and direction of leadership. So, we suggest that further research should be
conducted in different contexts to better understand the reason for this behavior [70]. Medi-
ation analysis revealed that entrepreneurial leadership is working as a context-dependent
phenomenon influencing product innovation performance through the tools of design
thinking (H3) and absorptive capacity ACAP (H5), instead of having a direct influence.
However, it does not have a significant influence on PIP through INTRA (H4), which means
that INTRA is not mediating between EL and PIP. This result is surprising and against the
findings of previous studies [47] and further research is needed to find out the reasons
behind it.

5.1. Theoretical Implication

The present study has proposed and empirically tested a functional mechanism of en-
trepreneurial leadership comprising of design thinking, intra-firm networks, and absorptive
capacity, through which entrepreneurial leadership affects a product innovation perfor-
mance that requires minimum financial commitment and resources for execution, hence
contributing to the theory of entrepreneurial leadership by proposing a new functional
mechanism. Furthermore, the present study contributed to the theory of entrepreneurial
leadership by synergizing it with the theory of design thinking by suggesting the use of
design thinking tools and practices for the pro-active problem-solving characteristics of
entrepreneurial leadership.

Moreover, most of the previous literature has studied product innovation performance
from the perspective of the R&D budget and other financial perspectives requiring a huge
financial commitment. Improving the innovation performance through these perspectives
is difficult for firms in developing countries as they lack the required financial and manage-
rial resources. This study, however, chosea different path and studied product innovation
performance from the perspectives of entrepreneurial leadership, design thinking, and net-
working that do not require a huge financial commitment. Moreover, most of the previous
studies have discussed the relationship between entrepreneurship, leadership, and prod-
uct innovation performance separately. However, the literature regarding the combined
impact of entrepreneurship and leadership (in the form of entrepreneurial leadership) on
the product innovation performance is scarce, and the present study has made a significant
contribution in this regard.

5.2. Managerial Implications

This study highlighted a very important point that entrepreneurial leadership has a
very important role in innovation performance as established by many previous studies.
However, as per the findings of this study, entrepreneurial leadership needs a mechanism
to improve the product innovation performance of the firm. Therefore, managers must keep
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this in mind; entrepreneurial leader characteristics alone arenot enough. A whole mecha-
nism and set of tools such as design thinking, intra-firm networks, and absorptive capacity
are required to improve the product innovation performance. Managers further need to
understand that entrepreneurial leadership is very important for design thinking, intra-firm
networks, and absorptive capacity. In other words, the presence of entrepreneurial leader-
ship acts as a catalyst for design thinking, intra-firm networks, and absorptive capacity so
that they can all work in conjunction for a better product innovation performance.

Management also has to understand that they have to create and promote an envi-
ronment where employees are encouraged to act as entrepreneurial leaders; they must
be encouraged to think out of the box and pro-actively. The main task of entrepreneurial
leaders is to make their organization ambidextrous, which means that entrepreneurial
leaders are always looking to explore and exploit opportunities and in the process, they
tend to take risks and make mistakes. Furthermore, management has to encourage formal
and in-formal intra-firm networking between employees for a better and quicker sharing
of ideas and information and for quicker idea sharing and innovation.

5.3. Limitation and Future Research

The study has used a cross-sectional research design; however, all the variables used
in this study are very dynamic and can change quickly over a short passage of time
depending upon the circumstances. Therefore, to further validate the findings of this
research, longitudinal research may be conducted, and its results may be compared with
this study for better understanding. Moreover, the sample size is satisfactorily large;
however, a further study is recommended with a larger sample size from a wider sample
set of cities to further validate the results.
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