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Abstract: Current study examines the intervening role of team creativity for the relationship
of four kinds of KM practice with innovation and the moderating effect of proactiveness in IT
companies based on a Knowledge-Based View (KBV). Data was collected from 316 employees
of IT companies who engage in software development in teams with the help of a simple
random sampling method. Results indicate that KM practices have a positive impact on
innovation. Also, team creativity plays mediating role in the relation of two KM practices i.e.,
knowledge sharing and knowledge application with innovation. Whereas proactiveness plays
a positive moderating role in the relation of knowledge application and knowledge generation
with innovation. Moreover, it plays a negative moderating role in relation of Knowledge
sharing with innovation. This research adds to the body of literature by suggesting a framework
of knowledge diffusion, knowledge storage, knowledge generation, knowledge application,
team creativity, proactiveness, and innovation in a single model. This research also adds to the
body of literature by proposing the intervening role of team creativity in the relationships of
knowledge diffusion, knowledge storage, knowledge generation, and knowledge application,
with innovation. The results of this research help the managers to use the team creativity
concept to intervene in relation of knowledge diffusion, knowledge storage, knowledge
generation, and knowledge application, with innovation. The results of the current study also
give valuable insights to managers into why they can use the proactiveness to moderate the
relations of knowledge diffusion, knowledge storage, knowledge generation, and knowledge
application, with innovation. Current study adds in the body of literature by proposing the
entire manuscript on the basis of two theories i.e., Knowledge-Based View (KBV) builds on
and expands the RBV.

Keywords: KM practices; knowledge diffusion; knowledge storage; knowledge generation;
knowledge application; innovation; team creativity; proactiveness

1. Introduction

Modern organizations operate in a knowledge-based environment, where the
ability to harness and spreading knowledge has emerged as a critical driver of
competitive advantage (Chan and Lau, 2021). Knowledge management practices,
encompassing creating, storing, retrieving, and disseminating have been identified as
critical mechanisms for fostering innovation (Nurnaninsih and Muthmainah, 2023).
However, despite the extensive literature on knowledge management and innovation,
the specific mechanisms through which these practices influence innovative outcomes
remain a subject of ongoing investigation. According to previous research, innovation
is a crucial concept that promotes long-term economic progress and competitive
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advantage for both a country and individuals (Chen et al., 2018). Because of increased
rivalry driven by globalization and the growth of global and regional economies, firms
must innovate to stay in competition (Chen et al., 2018; Gu, 2022). One of the major
characteristics of dynamic, competitive, and progressive firms is the capability of
innovate (Dickel and Moura, 2016; Vovk et al., 2021). Due to importance of
innovation, researchers are looking for mechanisms for enhancing the level of
innovation (Donate and Pablo, 2015; Donate and Guadamillas, 2011; Hamdoun et al.,
2018). In recent researches, researchers have recently found out how knowledge
management (KM) techniques foster innovation (Lopez-Nicolas and Merono-Cerdan,
2011; Lai and Lin, 2012; Mardani et al., 2018). Some studies claim that KM is a key
factor of a company’s which enhance the level of innovation (Chaithanapat et al., 2022;
Donate and Pablo, 2015). Organizations can gain a long-term competitive advantage
by applying knowledge for new products and services, manufacturing processes,
organizational practices, marketing tactics, and innovation (Costa and Monteiro, 2016;
Trivedi and Srivastava, 2022). Indeed, with the increasing attention on KM and
innovation, only a few research in developing countries have been done empirically
about association of knowledge management practices with innovation in the context
of IT companies. A recent bibliometric study found that very few studies found out
the relationship of KM practices with innovation in developing nations (Gaviria-Marin
et al., 2018).

Organizational rivalry is inevitable, and in order to effectively compete with each
other, organisations constantly strive to understand what is happening in the
marketplace, what their customers’ demands are, and how the environment is changing
(Kuncoro and Suriani, 2018). As a result, businesses try to figure out what to do with
and how to manage a range of capacities in order to win the competition and get a
competitive advantage through innovation (Kuncoro and Suriani, 2018). As a result,
innovation is one of the primary forces behind value creation, which is crucial for both
organisational success and the continuous survival of business (Alani, 2019).
According to Hisrich and Ramadani (2017) and Singh et al. (2022), innovation is seen
as a crucial component of an organizational future advances. Innovation is an
important for organizational success and survival in the dynamic market situation (Lee
and Trimi, 2021).

The current study considers the SMEs of IT companies as the target population.
Information technology (IT) has an abundance of potential to boost a nation’s
economic growth through a variety of means, such as increased capital and labour
productivity, more effective governance, and easier availability of services (Singh and
Kaur, 2017; Singh and Singh, 2022). According to Biryukova and Matiukhina (2019),
the IT sector has direct effects on spreading of information technology and services to
remote parts of a nation, while its indirect effects include increasing labour
productivity, the development of innovative clusters, and an influx of foreign direct
investment. IT-based innovations give businesses access to larger markets, which
boosts their growth, revenues, and client base (Javed, 2020). The information
technology industry in Pakistan is a comparatively recent contributor to the country’s
GDP, but it has rapidly established itself as a significant portion of the economy,
playing important roles in the industrial and service sectors, as well as agriculture.
Pakistan’s economy is having a difficult fiscal year in 2019-2020. Despite the
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economic downturn, Pakistan’s IT industry is growing quickly, offering enhanced
services at affordable prices to the general public. According to the World Economic
Forum, Pakistan is one of the most cost-effective countries for IT outsourcing
(Mushtagq et al., 2022).

The IT industry is now one of the state’s leading five net exporters, with the
highest service sector export revenues (Global Services Location Index, 2019).
Pakistani IT sector has experienced rapid expansion (Mustafa et al., 2018). With the
government’s support, Pakistan’s IT sector has tremendous potential for expansion
and has the potential to reach $10 billion in revenue (Javed, 2020). A startup culture
is being fostered in Pakistan by the more than 300,000 English-speaking IT workers
who are knowledgeable about both new and existing IT products and technologies, as
well as the more than 20,000 IT graduates and engineers that are generated annually
(Sadiq et al., 2021). In general, the IT industry boosts the economy by creating jobs,
attracting foreign investment, and generating income for the government (Javed, 2020).
These are the main reason that authors consider the SMEs of IT the sector as the target
population.

Current research identifies the following gaps. From the best of researcher’s
knowledge, no previous research has presented the entire model in which present four
dimensions of KM practices, innovation, team creativity and proactiveness in a single
model. Secondly, this research initial effort to propose proactiveness as a mediator for
the relation of different KM dimensions with innovation. Thirdly, from best of
researcher knowledge, no previous research examined the dimensional effect of KM
practices with innovation in IT firms in the Pakistani cultural context. Fourthly, no
previous research had applied the RBV and Knowledge-Based View (KBV) to explain
the entire model.

1.1. Contribution

This research contributes in literature and theory due to following reasons. Firstly,
the article presents how four dimensions of KM practices interact with innovation via
the team creativity path. Secondly, this research adds to the body of literature, by
proposing proactiveness as a mediator for the relation of different KM dimensions
with innovation. Thirdly, the research examines how dimensions of KM practices link
with innovation in IT firms in the Pakistani cultural context. Fourthly, the RBV is built
and extended by the Knowledge-Based View (KBV) in the current study.

1.2. Objectives

Following are the research objectives.

To check the impact of (a) knowledge diffusion, (b) knowledge storage, (c)
knowledge generation and (d) knowledge application on innovation.

To check the impact of (a) knowledge diffusion, (b) knowledge storage, (c)
knowledge generation and (d) knowledge application on team creativity.

To check the impact of team creativity on innovation.

To check the mediating impact of team creativity for the relation of (a) knowledge
diffusion, (b) knowledge storage, (c) knowledge generation and (d) knowledge
application with innovation.
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To check the moderating impact of team creativity for the relation of (a)
knowledge diffusion, (b) knowledge storage, (c) knowledge generation and (d)
knowledge application with innovation.

2. Literature review

2.1. Theoretical background of knowledge management

The firm’s Knowledge-Based View (KBV) builds on and expands the RBV,
focusing on how companies develop, protect, acquire, use and transfer Knowledge
(Grant, 1996; Nonaka and Toyama, 2015). The basic function of the organization,
according to Nonaka (1994), is to generate and utilize Knowledge. It is observed that
the alignment and intangible resources like knowledge resources is critical to
innovation, despite its complexity (Silvia and Juan-Gabriel, 2014).

Practitioners and academics are growing more interested in KM as a field due to
the importance of Knowledge (Gaviria-Marin et al., 2018), and organizations are
increasing efficiency, gaining a sustainable competitive edge, and producing and
safeguarding a company’s intangible assets (Gaviria-Marin et al., 2018; Lopes et al.,
2017). Despite their complexity, Silvia and Juan-Gabriel (2014) argue that the
configuration and integration of intangible resources like knowledge-based resources
are critical to innovation. Zhu et al. (2021) explain the term proactiveness on the basis
of KBV.

2.2. Hypothesized research model

Figure 1 is about the hypothesized research model. Which shows the independent,
mediator, moderator and dependent variables.

Team
Creativity

Knowledge
Storage

Knowledge

Diffusion .
Innovation

Knowledge
Generation

Knowledge

Application Proactiveness

Figure 1. Hypothesized research model.

2.3. Relationship of knowledge management practices with innovation

According to Alegre et al. (2013), KM is organizational practices that describe
the application and utilize the Knowledge. The process of knowledge generation and
transmission was described about the conceptualizations of KM processes, with focus
on explicit and tacit Knowledge (Dalmarco et al., 2017). While some researches
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identify that storage and dissemination are the most important KM practices (Alegre
et al., 2013), others have recognized assimilation, transformation, acquisition, and
exploitation KM practices (Alegre et al., 2013; Xie et al., 2018).

Lai and Lin (2012) described three dynamic processes that reflect KM practices:
(a) knowledge acquisition and creation, (b) knowledge storage (c) knowledge
integration, and diffusion. Knowledge creation, application, and transfer were
highlighted as the core KM processes by Al-Emran et al. (2018). The KM processes
consist of storage, acquisition, sharing, codification, application, and creation (Costa
and Monteiro, 2016). Knowledge creation has been identified as a precondition for
innovation (Costa and Monteiro, 2016). Moreover, knowledge exploitation refers to
how methods like knowledge transmission, application, and leverage of existing
knowledge domains (Menaouer et al., 2015; Stankovic” and Micic, 2018).

“Processes that facilitate the distribution of knowledge from one person, place,
or ownership to the other is called knowledge transfer” (Hamdoun et al., 2018).
Knowledge storage refers to a set of systems and methods for managing and storing
information (Alegre et al., 2013). Knowledge storage has an impact on innovation (Lai
et al., 2014). Knowledge application is a significant predictor of innovation (Hamdoun
et al., 2018; Mardani et al., 2018).

Knowledge application, according to Boateng and Agyemang (2015), is a
collection of activities within firms that allow them to apply and exploit Knowledge
in ways that enhance operations, generate new Knowledge and create new products.

The central aspect of KM is knowledge application (KA), which makes
Knowledge more applicable and proactive for the generation of company worth (Choi
et al., 2010). Due to the sticky and implicit character of Knowledge, the KBV believes
that its value is gained from its implementation (Jugend et al., 2015). Shujahat et al.
(2017) argue that KA is more important than other procedures such as knowledge
creation or shared Knowledge since Knowledge is worthless without application.
According to Sarin and McDermott (2003), KA enables employees of a firm to achieve
their goals.

Innovation in services is defined as “a new service experience or service solution
that consists of one or several of the following dimensions: new service concept, new
customer interaction, new value system/business partners, new revenue model, new
organizational or technological service delivery system” (Hertog et al., 2010). A
combination of people, technologies, existing services, and techniques to satisfy
current and potential clients can also result in service innovation (Chen et al., 2016).
In the view of Ode and Ayavoo (2020) innovation is defined as “the process of
developing something new or a combination of existing services in new ways that are
beneficial to a target audience”.

It is also unclear how different knowledge management strategies affect
innovation. A set of strategies, initiatives, and actions used by businesses to transfer,
generate, store and apply, Knowledge is referred to as knowledge management
practices (Donate and Pablo, 2015). Knowledge and KM roles in innovation are
described by Plessis (2007) as facilitating the sharing of tacit Knowledge and
codification. Previous research has found that effectively managing Knowledge
improves a company’s ability to innovate (Donate and Pablo, 2015; Donate and
Guadamillas, 2011). KM procedures have an impact on innovation (Darroch and
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McNaughton, 2002). KM practices have positive impact on innovation (Donate and
Guadamillas, 2011; Nawab et al., 2015; Sadeghi and Rad, 2018). Donate and
Guadamillas (2011) conducted their research on 111 Spanish companies which
involve in innovation and find that KM practices have positive impact on innovation.
Similarly, Nawab et al. (2015) conducted their research on middle management of
SMEs and find that KM practices have positive impact on innovation. It is also noted
that KM practices can help to increase product innovation. KM practices mediate the
relation of diverse constructs with innovation, despite of direct relation between KM
practices and innovation (Costa and Monteiro, 2016). According to Lépez-Nicolas and
Merofio-Cerdan (2011) KM practices (persuasion and codification) has positive
impact on innovation. Knowledge acquisition and knowledge dissemination both has
positive impact on innovation (Darroch, 2005). Research which was carried out on
Fars governor in Iran and find that Knowledge acquisition, knowledge sharing and
knowledge application has positive impact on innovation (Sadeghi and Rad, 2018).

Previous studies about KM and innovation have yielded varied results. For
example, Inkinen et al. (2015) discovered that while KM can help promote innovation,
not all of the activities are linked directly to innovation performance. While some data
suggest that knowledge protection procedures have no significant impact on
innovation (Inkinen et al., 2015), others indicate that every component of Knowledge
increases a firm’s ability to innovate (Wang et al., 2018). Knowledge acquisition has
a strongly favorable effect on innovation (Xie et al., 2018); nevertheless, Darroch and
McNaughton (2002) found that KM practices (acquisition, responsiveness to
Knowledge, and dissemination) positively enhance innovation (Darroch and
McNaughton, 2002). Shujahat et al. (2017), on the other hand, discovered that
knowledge creation had an indirect impact on innovation. Knowledge-sharing
techniques improve innovation (Wang and Wang 2012). According to Mardani et al.
(2018), KM activities have a direct impact on innovation. The findings show that
knowledge integration, creation, and application are all beneficial for innovation
(Mardani et al., 2018). Organizations with the ability to manage Knowledge, will use
resources more efficiently, be more inventive, and perform better than other
organizations (Darroch, 2005). According to Ode and Ayavoo (2020), knowledge
diffusion, storage, generation, and application are considered the dimensions of KM
practice that can increase the level of innovation. So current study presents the
following hypothesis in this regard.

H1: (a) Knowledge diffusion, (b) knowledge storage, (c) knowledge generation
and (d) knowledge application have a positive impact on innovation.

2.4. Knowledge management (KM) practices and team creativity

Knowledge research has argued that knowledge content offers the raw ideas for
developing new information (Cruz et al., 2007; Mathieu and Schulze, 2006), while
knowledge processes allow teams to apply actual expertise and trigger the worth of
certain Knowledge in team performance. According to Sung and Choi (2012), KM
practices have a s positive impact on team creativity. Based on these facts current study
argues the following hypothesis.

H2: (a) Knowledge diffusion, (b) storage, (c)generation and (d) application have
a positive impact on team creativity.
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2.5. Team creativity on innovation

Team creativity results in committed and motivated employees who become the
source of creative behaviors which results in more innovations in their organizations
(Yong et al., 2019). Research indicates that team creativity enhances the level of
product innovation (Chan et al., 2016; Chen et al., 2018). Team creativity enhances
the level of innovation (Somech and Drach-Zahavy, 2013). Sethi (2001) observed the
impact of team creativity on product innovation. Moreover, Cokpekin and Knudsen
(2012) studied the influence of organizational creativity on the process and product
innovation and they find that creativity is at the team level and has a strong impact on
product innovation and a weak impact on process innovation Thus, current research,
argues the following hypothesis.

H3: Team creativity has positive impact on innovation.

2.6. Mediating role of team creativity

Team creativity results in committed and motivated employees who become the
source of creative behaviors which result in more innovations in their organizations
(Yong et al., 2019). Team creativity enhances the level of innovation (Somech and
Drach-Zahavy, 2013). Sethi (2001) observed the impact of team creativity on product
innovation. Moreover, Cokpekin and Knudsen (2012) studied the influence of
organizational creativity on the process and product innovation. In most cases, team
creativity is act as the dependent variable. But in a few cases this variable is treated as
mediating variable e.g., Bornay-Barrachina and Herrero (2018) used this variable as a
mediator for the relation of coworker relationships with performance. Similarly,
Ogbeibu et al. (2020) used team creativity for the relation of HRM practices with
product innovation. According to Greiner et al. (2007), KM practices may have an
impact on both process and product innovation.

Research which was carried out by Waribugo et al. (2016) found that the impact
of three kinds of knowledge management practices (i.e., knowledge acquisition,
knowledge conversion, and knowledge application) had a positive impact on product
innovation. Innovation is very in the shape of product and process innovations (Abbas
et al., 2020; Saunila, 2020). Product and process innovation are two main kinds of
innovation. So, the current study uses the combined variable of these kinds as
innovation. Al-Sa’di et al. (2017) found that the impact of the unidimensional
construct of KM practices had a positive significant impact on product and process
innovation but this relation is stronger for product innovation as compared to process
innovation. Similarly, Ashok et al. (2016) examines that impact of the unidimensional
construct of KM practices has a positive significant impact on process innovation. Due
to the above-mentioned facts current research proposes the following mediating
hypothesis.

H4: Team creativity mediated the relation of (a) knowledge diffusion, (b)
knowledge storage, (c) knowledge generation and (d) knowledge application with
innovation.

2.7. Proactiveness as moderator

In organizations, creating a feeling of ownership towards the firm could be a
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cause for proactive inquiry of innovation (e.g., Corbetta and Salvato (2004);
Hernandez (2012); Pittino et al. (2018)). Proactivity stimulates participation in benefit
initiatives by fostering a sense of common purpose (Chirico, 2008; Eddleston et al.,
2010). This entrepreneurial environment will help businesses develop new ways to
more effectively apply Knowledge (Martnez et al., 2016) that has historically been
stored in a repository for creative concepts (Norrgren and Schaller, 1999) and hence
enhance the company’s current innovation (Li et al., 2006).

Innovation is a time-consuming, high-risk, resource-intensive, and unexpectedly
unpredictable process that requires matching technologies to market opportunities and
exchanging data with businesses (Li and Atuahene-Gima, 2001; Subramaniam and
Youndt, 2005). Organizations are frequently associated with a risk-averse and
conservative attitude (Huybrechts et al., 2013), which reinforces their proclivity to
employ exploiting innovation techniques that focus on evolutionary advances (Fuetsch,
and Suess-Reyes, 2017). Furthermore, according to the results of many types of
research, companies invest less than in innovation but have a better conversion rate of
innovation input to output (De Massis et al., 2013; Duran et al., 2016; Fuetsch and
Suess-Reyes, 2017; Roed, 2016).

Few types of research have examined the role of proactiveness as a moderating
variable in KM practices and innovation (Serrano-Bedia et al., 2018). According to
Garcia-Piqueres et al. (2019), proactiveness moderates the relationship between KM
practice and kinds of innovation i.e., product and process innovation, allowing KM
practices to have a positive impact on innovation. The current study considers the
dimensions of KM practices (knowledge diffusion, storage, generation, and
application) and find their impact on innovation. On the basis of stated facts current
research proposes the moderating hypothesis as;

HS5: Proactiveness positively moderates the relationship of (a) knowledge
diffusion, (b) knowledge storage, (c) knowledge generation and (d) knowledge
application with innovation

3. Research methodology

3.1. Target population, sample and data collection

To obtain the responses of respondents for analysis, this study uses a survey
questionnaire. The target population consists of 1123 IT companies in Pakistan. The
list was obtained from listed and regulated service firms on the website of P@SHA
(P@SHA, 2023). This is official website of IT companies present in Pakistan. These
organizations are engaged in innovative ideas by providing better solutions in different
domains of IT sectors. The IT sector of Pakistan is very relevant for conducting this
research because it is very significant for gaining more wealth in the Pakistan economy.
Pakistan is the fifth most economically enticing place in the world for offshore
production (Global Services Location Index, 2019). The Pakistani IT sector has
experienced rapid expansion, with the world’s largest firm among its regular clientele
(Mustafa et al., 2018). The IT companies are very eager for innovation and knowledge
management practices which is why these companies are very suitable for finding the
relationship between KM practices and innovation.

As the list of IT companies are available at website of P@SHA (P@SHA, 2023),
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So with the help of this site researchers make the list of 1123 IT companies. After that
we choose 47 organizations that are located in the city of Lahore, and then data was
collected from the employees of these selected IT firms who doing job in selected IT
companies. The sampling procedure followed in this research are stages recommended
for Structural Equation Modelling (SEM) investigations (Blunch, 2013). For SEM
research, a sample size of 200 is considered fair, and 300 is considered good (Anderson
and Gerbing, 1988; lacobucci, 2010). That is why minimum sample of employees is
good one. Overall, 474 questionnaires were distributed. Among these 327 returned.
Eleven questionnaires were incomplete and excluded from the final analysis. So, 316
complete questionnaires were used in the final analysis.

3.2. Scale and measurements

This study proposed a scale to assess KM practices by adopting assessment
statements of previous studies. A 7-point Likert type scale was used to assess all of
the items. A 4 kinds of KM practices are used to assess KM practices (knowledge
diffusion (KD), knowledge generation (KG), knowledge application (KA) and
knowledge storage (KS)). To evaluate KG used a 12-item scale derived from Gold et
al. (2001). Sample item: “Our company has processes for exchanging knowledge with
our business partners.” The alpha is 0.91 (Ode and Ayavoo, 2020). And there’s a 12-
statements test to test knowledge application (Gold et al., 2001). Sample item is “Our
company has processes for wusing knowledge in development of new
products/services”. Alpha of reliability is 0.90 (Ode and Ayavoo, 2020).

Four items from Villar et al. (2014) and Alegre et al. (2011) were used to measure
knowledge diffusion practices. Sample item is “Our company seeks out new ways to
do things”. Alpha of reliability is 0.82 (Ode and Ayavoo, 2020).

This study used 10 questions from Villar et al. (2014) and Alegre et al. (2011) (3
statements); Gold et al. (2001) (4 statements); and Lee (2014) (2 statements) to
measure knowledge storage. Sample item is “Our company has processes to protect
knowledge from inappropriate use outside the organization”. Alpha of reliability is
0.88 (Ode and Ayavoo, 2020). To assess team creativity, six questions were adopted
from (Mittal and Dhar 2016). Sample statement of this scale is “This team member
suggests new ways to accomplish environmental goals”. Cronbach’s Alpha is 0.94
(Mittal and Dhar 2016). The three questions were used to assess proactiveness
(Cronbach’s alpha = 0.786) (Saha et al., 2017). Sample item is “We seek to exploit
anticipated changes in future market conditions ahead of our rivals”.

4. Results and discussions demographic table

Table 1 provides the information about the demographic variables of current
study. These variables are treated as control variable in this research.

Table 1 provide the information about demographic characteristics which are
present in shape of frequencies and percentages.
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Table 1. Demographics findings.

Criteria Category Frequency (n =316) Percentage
Gender Male 212 67.1
Female 104 329
Age 21 to 30 years 156 49.4
31 to 40 years 124 39.2
41 to 50 years 25 7.9
51 to 60 years 11 3.5
Education Bachelor 186 58.9
Master 117 37.0
MS/MPhil 11 3.5
PhD 2 0.6
Marital Status Married 114 36.1
Unmarried 196 62.0
Divorced 4 1.3
Widow 2 0.6
Income Rs. 20K and Below 22 7.0
Rs. 21K to Rs. 30K 44 13.9
Rs. 31K to Rs. 40K 48 152
Rs. 41K to Rs. 50K 59 18.7
Above Rs. 50K 143 45.2

Note: $1~Rs. 185; n—316 Final Responses for Data Analysis.

4.1. Common method variance

The data for this study was collected in a single sitting over the course of four
months and two days beginning in December 2021. Podsakofft et al. (2003) argued that
CMYV might arise when a researcher collects data in a single sitting. To circumvent
this difficulty, both a priori and post-hoc remedies were used. Priori remedies included
attachment of a cover letter, the use of different rating scale, and questionnaire pre-
testing which help to reduce informant effort in responding. As post-hoc remedies,
Harman single factor analysis and full collinearity test were used (Podsakoff et al.,
2003). Harman single component analysis revealed that the first factor accounted for
just: 20.685% which is less than 50% (Akter et al., 2017). Although, the calculated
total variance of first factor was below 50%, it was close to the threshold. Therefore,
the full collinearity test was also used to validate the findings of Harman single factor
analysis. The VIF values of all constructs were between 1.000 and 1.909 (<3.3),
indicating that No CMV found in data in the data.

4.2. PLS-SEM findings measurement model assessment PLS-SEM
analysis

The PLS-SEM analysis was applied using Smart PLS-4 (Ringle et al., 2015). Two
stages process consisting the assessment of the measurement model and assessment of
the structural model were followed as suggested by Hair et al. (2021).

10
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4.3. Measurement model assessment

Cronbach’s alpha, factor loadings, composite reliability (CR), discriminant
validity and AVE, are all evaluated for the measurement model analysis phase. The
results suggest that the first four parameters satisfied Hair et al threshold’s criterion
(i.e., ¢ >0.7, AVE > 0.5, CR > 0.7, and Loading > 0.7), as shown in Table 2. It
indicates that the model is reliable and has convergent validity.

In Factor loading we take the value of those items whose values greater than or
equal to 0.60. On the bases of this fact we exclude one item of TC i.e., TC3, Two items
of KG i.e., KG2 and KGS8, one item KD i.e., KD2 because all these items have vale
less than 0.60.

Table 2. Measurement model: VIF, reliability and convergent validity.

Construct Code Factor Loading VIF Cronbach’s Alpha ﬁglrir; ll);:lslltt; g:te::iee;;f\i]al;l)ce
Innovation IN1 0.753 1.910 0.915 0.928 0.539
IN2 0.717 1.873
IN3 0.721 1.856
IN4 0.708 1.738
IN5 0.780 2.116
IN6 0.697 1.746
IN7 0.713 1.876
IN8 0.775 2.116
IN9 0.719 1.834
IN10 0.762 2.046
IN11 0.727 1.902
Knowledge application = KAl 0.701 1.767 0.913 0.926 0.510
KA2 0.708 1.682
KA3 0.690 1.714
KA4 0.718 1.955
KAS 0.696 1.695
KA6 0.758 1.995
KA7 0.695 1.792
KAS8 0.751 1.938
KA9 0.728 1.908
KA10 0.710 1.704
KAIll 0.712 1.921
KAI12 0.702 1.866
Knowledge diffusion KDl1 0.658 1.307 0.684 0.800 0.503
KD3 0.647 1.307
KD4 0.709 1.252
KD5 0.810 1.300

11
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Table 2. (Continued).
Construct Code Factor Loading VIF Cronbach’s Alpha ﬁgllil; Il))(l)lslltt; g:f;:ﬁi;;f\i?él)ce
Knowledge generation KG1 0.711 1.759 0.892 0.911 0.508
KG3 0.727 1.814
KG4 0.680 1.600
KG5 0.717 1.714
KG6 0.696 1.769
KG7 0.715 1.683
KG9 0.741 1.847
KG10 0.702 1.596
KGl1 0.738 1.775
KG12 0.694 1.589
Knowledge storage KS1 0.707 1.675 0.903 0.920 0.534
KS2 0.729 1.804
KS3 0.721 1.758
KS4 0.744 1.863
KS5 0.762 1.973
KS6 0.727 1.778
KS7 0.744 1.871
KS8 0.730 1.843
KS9 0.731 1.805
KS10 0.710 1.705
Proactiveness PAl 0.749 1.262 0.667 0.818 0.600
PA2 0.790 1.347
PA3 0.785 1.299
Team creativity TC1 0.715 1.422 0.767 0.842 0.517
TC2 0.724 1.367
TC4 0.714 1.459
TCS 0.703 1.419
TC6 0.737 1.398

Note: VIF—Variance inflation factor, CR—Composite reliability, AVE—Average variance extracted.

Discriminant validity was also looked into to guarantee that each notion is
significantly different from the others. To establish discriminant validity of the
constructs, the HTMT technique is judged more reliable than cross-loading and the
Fornell-Larcker criterion (Hair et al., 2021). Table 3 demonstrated that each
construct’s HTMT value was less than 0.85, indicating that each construct in this
research has sufficient discriminant validity. Further, the VIF test was used to identify
collinearity before going on to structural model evaluation. Because all VIF values
were less than 3, no collinearity issues in measurement models were discovered (Hair

etal., 2021).
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Table 3. HTM Matrix (HTMT < 0.85).

Construct IN KA KD KG KS PA TC
IN

KA 0.257

KD 0.170 0.097

KG 0.280 0.212 0.151

KS 0.758 0.110 0.130 0.180

PA 0.768 0.091 0.143 0.088 0.670

TC 0.738 0.162 0.140 0.168 0.444 0.530

Note: IN—Innovation, KA—Knowledge application, KD—Knowledge diffusion, KG—Knowledge
generation, KS—Knowledge storage, PA—Proactiveness, TC—Team creativity.

4.4. Structural model assessment hypotheses testing

Once the measurement model was determined to be accurate and valid, the

structural model was assessed. At this point, hypotheses are usually tested. Effect sizes,

prediction relevance and coefficients of determination were all tested as well.

4.5. Structural model assessment

Figure 2 describe pictorial results of proposed model without moderation.

Figure 2. Structural model figure (without moderation).
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Figure 3 describe pictorial results of proposed model with moderation.
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Figure 3. Structural model figure (with moderation).

As bootstrap method with 5000 iterations was used to test the indirect and direct
relation (Hair et al., 2021). Table 4 summarizes the findings. Results indicates that
knowledge storage, and knowledge application have a positive impact on team
creativity and knowledge diffusion and knowledge generation has positive
insignificant impact on team creativity. As in previous researches Sung and Choi
(2012) examined that impact of KM practices (other two kinds two kinds i.e., team
knowledge stock and team knowledge utilization) has positive impact on TC. The of
nature of impact is the same as the results of Sung and Choi (2012). But for the
relationships of two kinds, it is insignificant i.e., for the relationships of knowledge
diffusion and knowledge generation with team creativity.

While the hypotheses about the impact of kinds of KM practices on innovation
are accepted. These results are similar to the results of Ode and Ayavoo (2020) about
the impact of kinds of knowledge management on innovation. Because the study of
Ode and Ayavoo (2020) also provides similar results as the three results are positive
significant impact and one positive insignificant impact.
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Table 4. Structural model: Hypotheses relationships.

Direct Relationships

Relationship Path Coefficient S.D t-value p-value Decision
KA —IN 0.141 0.030 4.745 0.000 Accept
KA - TC 0.095 0.051 1.864 0.031 Accept
KD — IN 0.052 0.027 1.891 0.030 Accept
KD — TC 0.070 0.061 1.143 0.127 Reject
KG— IN 0.111 0.030 3.661 0.000 Accept
KG—TC 0.063 0.056 1.120 0.132 Reject
KS — IN 0.403 0.036 11.257 0.000 Accept
KS - TC 0.353 0.053 6.649 0.000 Accept
PA — IN 0.276 0.032 8.602 0.000 Accept
TC — IN 0.345 0.029 11.792 0.000 Accept
Mediation

Relationship Path Coefficient S.D t-value p-value Decision
KA - TC —IN 0.033 0.018 1.817 0.035 Accept
KD - TC — IN 0.024 0.021 1.154 0.124 Reject
KG - TC— IN 0.022 0.019 1.139 0.128 Reject
KS - TC —» IN 0.122 0.021 5717 0.000 Accept
Moderation

Relationship Path Coefficient S.D t-value p-value Decision
PA XxKA — IN 0.078 0.028 2.809 0.003 Accept
PA xKD — IN 0.018 0.028 0.662 0.254 Reject
PAXxKS —IN —0.142 0.026 5.440 0.000 Accept
PA xKG — IN 0.052 0.026 2.027 0.022 Accept

Note: IN—Innovation, KA—Knowledge application, KD—Knowledge diffusion, KG—Knowledge
generation, KS—Knowledge storage, PA—Proactiveness, TC—Team creativity.

Similarly, two mediation hypotheses are positively significant in Table 5. These

are the findings of this research as from the best of the researcher’s Knowledge this

research is an initial effort to check the mediational effect of team creativity for the

four dimensions of knowledge management with innovation.

Table 5. Results of mediation.

Mediation

Relationship Path Coefficient S.D t-value p-value Decision
KA — TC — IN 0.033 0.018 1.817 0.035 Accept
KD — TC — IN 0.024 0.021 1.154 0.124 Reject
KG - TC - IN 0.022 0.019 1.139 0.128 Reject
KS - TC —» IN 0.122 0.021 5.717 0.000 Accept

Table 6 provides the results of moderation. Likewise, two sub moderation

hypotheses about the positive moderating effect of proactiveness for the relationship

of knowledge application and knowledge storage with knowledge storage are accepted.
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While two sub hypotheses are rejected about the moderating effect of proactiveness
for the relationship of knowledge diffusion and knowledge generation with knowledge
storage. Proactiveness negatively moderates the relationship of knowledge generation
and innovation.

Table 6. Results of moderation.

Moderation

Relationship Path Coefficient S.D t-value p-value Decision
PA xKA - IN 0.078 0.028 2.809 0.003 Accept
PAxKD — IN 0.018 0.028 0.662 0.254 Reject
PA xKS — IN —0.142 0.026 5.440 0.000 Reject
PA xKG — IN 0.052 0.026 2.027 0.022 Accept

Again, these are also findings because from the best of the researcher’s
knowledge, this research is an initial effort to check the moderation effect of
proactiveness for the four dimensions of knowledge management with innovation. As,
in the research Garcia-Piqueres et al. (2019), proactiveness moderates the relationship
between KM practice and kinds of innovation (product and process innovation) and
gives the mix results.

4.6. Effect size (f?), coefficient of determination (R?), and predictive
relevance (Q?%)

Table 7 additionally included effect size () values for each exogenous
component based onthe PLS-SEM findings. It reveals that the exogenous variables in

this study had a small, medium and large effect size on the endogenous constructs
(Cohen, 2003).

Table 7. Effect size (), coefficient of determination (R?), and predictive relevance

(o9)

Construct R? 0?

IN TC

IN - - 0.771 (large) 0.664 (large)
KA 0.123 (small) 0.010 (small) - -

KD 0.017 (small) 0.006 (small) - -

KG 0.064 (small) 0.004 (small) - -

KS 0.465 (large) 0.144 (medium) - -

PA 0.188 (medium) - - -

TC 0.310 (large) - 0.161 (medium) 0.129 (small)

Note: IN—Innovation, KA—Knowledge application, KD—Knowledge diffusion, KG—Knowledge
generation, KS—Knowledge storage, PA—Proactiveness, TC—Team creativity.

5. Conclusion

According to several authors, Knowledge is a crucial predictor of innovation.
Several authors have currently explored the impact of various practices of knowledge
management on different consequences. Despite the growing interest of researchers in
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model that shows the impact of knowledge storage, diffusion, generation, and
application with company innovation. The quantitative results of results confirm
hypotheses about KM practices. This study demonstrates the mediating role of team
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of IT companies in Pakistan must maintain the current pace of KS so that this will
maintain a better level of innovation. Similarly, among all the kinds of KM, KS is the
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