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ABSTRACT

This study aims at getting a deeper understanding of antecedents of Technological Incremental 
Innovation at the global development project team level in two multinational manufacturing companies. 
Transformational leadership (TFL) climate has been analyzed at firm level, but there are little studies 
that have extended the relationship of leadership dimension into global team level. Nevertheless, due to 
the globalization of business practices, this specific issue of leadership is highly relevant in global firm 
settings. 

In this study, transformational leadership is analyzed at firm level, whereas other relevant aspects such 
as Human Resource Management (HRM) incentives practices, Psychological Empowerment (PE), 
Knowledge Sharing (KS), Individual Creativity (IC) and finally, Technological Incremental Innovation 
(TII) have been analyzed at global team level. The global team level in this case is specified as 
development project teams which are built up to be able to perform product and/or process development 
projects at manufacturing sites worldwide. Therefore, the novel research perspective, adopted in this 
thesis, is to analyze transformational leadership in relationship to previous relevant constructs at the 
cross-level. The study consists of assessing the dimension of organizational issues regarding human 
factors that positively affects incremental innovation in an international business context. The method 
used in this study is Structural Equation Modeling (SEM) which precisely permits to evaluate multiples 
human relations relevant to the management of innovation and thanks to multiple equations modeling 
techniques (i.e. applying both factor analysis and multiple regression). The research findings revealed 
that Swedish-founded international manufacturing firms with manufacturing facilities around the globe 
strengthen their technological incremental innovation ability by applying transformational leadership 
style and applying HRM incentive practices (especially knowledge sharing incentives). 

Keywords: Transformational Leadership, Incremental Innovation, Knowledge Sharing, Individual 
Creativity, Human Resource Management

Abbreviations:

KS Knowledge Sharing
HRM Human Resource Management
IC Individual Creativity 
ICT Information Communication Technology
KM Knowledge Management
KMS Knowledge Management System
PE Psychological Empowerment 
TFL Transformational Leadership
TII Technological Incremental Innovation
IV Independent Variables
DV Dependent Variables
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1 INTRODUCTION

The ability level of an organization to share and apply knowledge is accounted as a critical 
organizational index for effectiveness (Liu & DeFrank, 2013). Organizational learning supports 
development of new skills and knowledge which increase employees’ capability to perform work duties 
effectively and thus improve the organizational performance (García-Morales, 2008). Knowledge 
sharing is essential for knowledge-intensive organization and the effectiveness will be measured based 
on the level of knowledge sharing between individuals, teams and units (Liu, 2013). The knowledge 
sharing may be investigated as knowledge-management either at the firm level performed by 
organization and strategy researchers, or at interpersonal/group dynamic level performed by 
organizational and social psychologists researchers (Liu & DeFrank, 2013).    

Transformational leadership has been a research topic for leadership studies since 1980s (Liu, 2018). 
Transformational leadership (TFL) is defined as a leadership style aiming to engage and encourage 
organization’s employees to achieve the established organization’s targets (Chang, et al., 2018). It 
should be mentioned that the concept of TFL originally aimed for Chief Executive Officers (CEOs), 
later researchers focused on the effects of direct interaction between the leader and the employees at 
lower levels of the hierarchy (Chang, et al., 2018). However, some studies have been performed to 
investigate the effects of the transformational leadership at firm-level on the employees’ knowledge 
sharing, absorptive capacity and unit-level performance (Chang, et al., 2018). Transformational 
leadership concept is a multi-dimensional variable and may be influenced by culture and working 
environments (Liu, 2018). There are some research studies that illustrated the effect of the 
transformational leadership on knowledge sharing (Han, et al., 2016). Leadership style has been 
considered as a crucial strategic factor influencing knowledge and innovation within organizations. It 
was found that transformational leadership improve organization’s effectiveness by stimulating 
absorptive capacity as well as enhancing internal communication by reducing knowledge sharing 
barriers and encouraging organizational flexibility for better knowledge transfer. This leadership style 
also creates a culture of intellectual stimulation where employees are encouraged to rethink the ways 
they perform tasks and engage in problem-solving activities (García-Morales, 2008) which might lead 
to Technological Incremental Innovation (TII).

Companies having well-structured Knowledge Management System (KMS) strive for creating a 
learning organization be able to perform effective knowledge sharing through the organization. By this, 
employees will be able to share their expertise and best practices through the whole organization (Han, 
et al., 2016). These KMS oriented companies believe that firms no longer are valued just based on their 
achievements but based on their abilities and potentials for fast and effective knowledge sharing and 
innovation generation established in the market (Han, et al., 2016). Knowledge sharing leads to positive 
culture and influences innovative behavior. It thereby encourages competitive advantages and 
organizational performances (García-Morales, 2008). Leadership practices and firms’ culture are two 
main motivators for knowledge sharing at the firm level analysis while individuals’ personalities and 
inclinations are referred as main motivators at the individual level analysis (Liu & DeFrank, 2013). It 
should also be mentioned that the Information Communication Technology (ICT) has facilitated the 
knowledge sharing and made this more convenient. Therefore, knowledge sharing through electronic 
platforms is playing a critical role for individual creativity improvement comparing to the traditional 
face-to-face knowledge sharing environment (Zhang, et al., 2018) and this has even facilitated the 
knowledge sharing between team members positioned in different countries. An electronic platform 
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(even called e-platform) encourages knowledge flow, transmission and ease of accessibility without 
geographical limitations. Increasing technology usage has influenced the competencies, self-awareness 
and interpersonal relation. Nowadays, employees have a world information at their hands. Collaboration 
and communication with colleagues across the globe can be done fast and effectively without generating 
extra cost. Therefore, the electronic- or digital- knowledge sharing platforms have become common in 
modern organizations, especially multinational companies with multi-location offices (Colbert, 2016). 
The Information Communication Technology (ICT) has been provided tools for online global team 
building and team working in industry. ICT tools such as Skype for business, GoToMeeting and 
GoToWebinar may facilitate collaboration of project team members placed in different countries and 
outspread around the globe. ICT promotes interaction and communication between team members 
without limitation of time and geographical situation as opposed to face-to-face communication. 
Therefore, ICT may provide an unlimited tool for knowledge sharing among team members (Zhang, et 
al., 2018). In this study the knowledge sharing facilitated by Information Communication Technology 
(ICT) is accounted and will be called knowledge sharing (KS). 

For technological-based industry where dynamic capabilities are required for success and survival, it is 
an absolute necessity for the firms to able to continuously develop, improve and renew their products 
and processes, which protect them against imitation by competitors and against the technological 
obsolescence resulting from the life cycle of the industry in which they are competing. Innovation is 
essential, and therefore firms’ ability to obtain a balance of both incremental and radical innovation is 
required. Incremental innovation involves refinement and reinforcement of existing products, processes, 
technologies, organizational structure and methods, whereas Radical Innovation is about producing 
fundamental changes in the firm's products, processes, technologies and organizational structure and 
methods. Manufacturing firms aiming for having high degree of incremental innovation, often initiate 
product/process development projects. For international firms, it would be natural to dedicate human 
resources from different countries for such product/process development projects and therefore 
temporarily build up a development project team. It should be mentioned that the members of such 
global development project team, are usually reporting to different line managers positioned in different 
countries.      

Thus, creating novel ideas which may lead to innovation (Radical and/or Incremental Innovation), is the 
result of individual creativity stimulation and this would be essential for firms and organization to 
remain competitive and therefore be able to survive in the market (Zhang, et al., 2018). Knowledge 
sharing may enhance the individual creativity in higher education (Zhang, et al., 2018), but it is still 
unclear if knowledge sharing would even enhance the individual creativity in knowledge-intensive firms, 
organizations and manufacturing industries. According to previous literature, whether the application of 
ICT by a team would enhance the individual creativity or not depends on if transformational leadership 
(TFL) would be applied for the team or not (Zhang, et al., 2018). Same study even notes that non face-
to-face conversion may impoverish the impact of the TFL on team members (Zhang, et al., 2018). Like 
previously mentioned study performed by Zhang, et al. (2018), this study also applies the social 
exchange theory. The social exchange theory may clarify the motivation of the knowledge sharing 
performed by team members. Due to social exchange theory, extrinsic and/or intrinsic benefits are the 
motivators for individual team members to perform an activity and/or achieve a goal. Extrinsic benefits 
may be defined as tangible goals often received from others when an activity is performed, or a goal is 
achieved. Monetary incentives would be recognized as an outstanding motivation factor to enhance the 
knowledge sharing in an organization (Zhang, et al., 2018). For intrinsic benefits on the other hand, self-
efficacy (Zhang, et al., 2018) or the so called competence (Han, et al., 2016), meaning, self-
determination and impact pointed out as promotion factors for knowledge sharing (Han, et al., 2016). 
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These four intrinsic motivational factors are included in this study and under Psychological 
Empowerment (PE) construct.
 

1.1 Problem discussion

The previous introduction explains the importance of transformational leadership and its relationship to 
improve organizational performance by motivating knowledge sharing behaviors, stimulating employee 
creativity and finally leads to organizational innovations which are vital to all technology-based 
companies to maintain its growth and survive in the fierce competitive business environments nowadays.

Although several researches have been conducted on transformational leadership studies, it still lacks of 
understanding the pathway of how transformational leadership could impact the incremental innovation 
in technological- or engineering-based industrial sectors.  Some studies revealed the relationships of 
transformational leadership to psychological empowerment which also leads to creativity (Kang, et al., 
2017). Other studies emphasize the connection between leadership styles, human resource management 
(HRM) practices and motivation of the employees’ knowledge sharing behavior which shows the 
influence on improvement of organizational performance (Yi-Ying Chang, et al., 2018). 

Besides, there are limited studies on cross-level relationships of leadership efforts on organizational 
results such as individual creativity and innovation outcomes. This knowledge gap reflects a problem of 
lacking study on the cross–level relationships between transformational leadership at firm-level, human 
resource management (HRM) incentives practices, psychological empowerment and the impacts on 
knowledge sharing behaviors, employee creativity and incremental innovation analyzed at team-level. 
A study on those relationships was not yet available in the previous researches and literatures. 

Therefore, this Master Thesis study aims at understanding those relationships in multi-national 
organization contexts where there are firm-level leadership & management functions and global team-
level executions which deliver organizational outcomes. The global team-level in this case is specified 
as development project teams which are built up to be able to perform product and/or process 
development projects at manufacturing sites worldwide. Overall, the pathway from transformational 
leadership to incremental innovation is one of the key learning outputs from this research study.  
  
To summarize, the researchers focus on understanding the relationships among those elements as well 
as the pathway from transformational leadership to innovation. Transformational leadership (TFL) at 
firm level refers to the company’s accepted and implemented common leadership style for the firm from 
the senior executives’ level of the firm down to the first line managers whereas the team level means a 
global development project team that is built up temporarily to be able to perform a product/process 
development project. The team members are usually located in different countries around the globe and 
reporting to different line managers positioned in different countries.  

1.2 Problem formulation and purpose

This study has a purpose for deeper understanding about antecedents of Technological Incremental 
Innovation at the global development project team level who deliver innovative products and/ or 
processes in multi-national business enterprises. Transformational leadership (TFL) at firm level 
mentioned in this study is defined as accepted and implemented common leadership style for the firm 
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from the senior executives ’  level of the firm down to the first line managers. In addition, HRM-
incentives practices, Psychological Empowerment (PE), Knowledge Sharing (KS), Individual Creativity 
(IC) and finally Technological Incremental Innovation (TII) will be analyzed at global product/process 
development project team level. A study on relationships between the above-mentioned constructs at 
cross-level is missing in current available literatures, and thus it makes this study novel. 

Therefore, the Research Questions (RQ) have been established as follows:

• To understand a path model of transformational leadership influence on organizational 
innovation, especially the incremental innovation, based on two Swedish-founded international 
manufacturing companies. 

• To examine the mediating roles of Transformational leadership (TFL) at firm level and HRM-
incentives practices, Psychological Empowerment (PE), Knowledge Sharing (KS) and 
Individual Creativity (IC) at global product/process development project team level on 
Technological Incremental Innovation (TII).

In summary, this research aims at studying the effect of transformational leadership on human resource 
management incentive practices and psychological empowerment. As such, those human factors, will 
influence employee’s knowledge sharing behavior, individual creativity and incremental innovation 
capability of technological-based organizations. Moreover, the bridge between human factors and 
innovation outcome is not to be treated lightly knowing that intellectual intensity affects the knowledge 
outcomes. This study strives for understanding a pathway from transformational leadership to 
Technological Incremental Innovation in two Swedish-founded international manufacturing companies. 
Therefore, the study is testing the path model of incremental innovation driven by knowledge sharing 
and individual creativity of organizational employees. 

Furthermore, the present study proposes a new developed model to understand the influence of 
transformational leadership on HRM incentive practices and psychological empowerment which will 
enable employee’s knowledge sharing behavior, development of individual creativity, and the impact 
on incremental innovation capability of the organizations.

1.3 Delimitation

This thesis focuses on technological incremental innovation which relates to development of existing 
products or processes. However, the scope does not cover financial perspectives such as sales growth or 
revenues generation from those product/process developments.

Moreover, the study also focuses on two Swedish-founded international manufacturing companies 
which are technology- and engineering-based industries. Therefore, the results may not be implied to all 
multi-national environment contexts for all business sectors. 
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1.4 Thesis’s structure

Structure of this present research study begins with literature review including theoretical framework 
and hypotheses development concerning Transformational Leadership (TFL), HRM incentives practices, 
Psychological Empowerment (PE), Knowledge Sharing (KS), Individual Creativity (IC) and 
Technological Incremental Innovation (TII). Next, six research hypotheses are formulated, and 
arguments are supported based upon literature studies. Then, the research methodology including data 
collection from questionnaires and empirical results are presented. Finally, whole results are analyzed, 
discussed and theoretical and practical implications are also summarized together with suggestions for 
future research. 
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2 LITERATURE REVIEW

2.1 Knowledge Sharing and Human Resource Management

Knowledge is one of the most valuable resources of business organizations. Many companies have 
adopted knowledge management (KM) which is the processes of creating, storing, transferring and 
applying knowledge within a company. To guarantee an adequate handling of this resource, knowledge 
management systems (KMS) was implemented using IT-systems or technical approaches that allow 
employees to create documents or other forms of knowledge (videos, instructions) to store and structure 
them (Friedrich, et al., 2019). However, KMS alone cannot guarantee successful KM without 
considering other aspects of human motivation and the individual willingness to share their knowledge.

Knowledge sharing is defined as the practices of transferring, dissemination, and exchange of 
knowledge, experience, skills, and valuable information from one individual to other members within 
an organization to ensure the knowledge is continuously implemented and retained in the business. It 
could be formal and informal, and be in different forms such as written correspondences, face-to-face 
communications or by using electronic knowledge systems, which occur among team members within 
and between different organizational units. It also includes active communication, collaborations, 
helping others, consulting and mentoring (Šajeva, 2014). 

A previous study in strategic human resource management (SHRM) in software and information 
technology (IT) found that knowledge sharing is encouraged by extrinsic motivator like rewards, 
implying individual’s cost-benefit analysis and rewards’ satisfaction (Donnelly, 2019). In addition to 
the extrinsic motivation by rewarding system, an intrinsic motivation partly drives knowledge exchange 
on a voluntarily basis depending on the individual’s shared interests and personal values. The survey in 
that study shows that valuable tacit knowledge was primarily communicated and shared informally via 
interpersonal exchanges (Donnelly, 2019). The results also indicated preference on knowledge sharing 
was done through interpersonal communication rather than a database record system. Thus, 
development of web application or system integration technology that allows users interacted virtually 
and on a face-to-face basis was perceived to play an important role in helping to support interpersonal 
trust and encourage exchange of knowledge within working communities. Besides the rewards, this 
research showed that recognition by both formal and informal ways, support the knowledge sharing 
activity. Formal organizational recognition of knowledge-sharing behavior, usually relayed through 
awards, whereas the informal recognition was typically through an oral praise or feedback. Sources of 
these recognitions are not only done at the management level, but feedbacks are performed from peers 
informally or formally. Furthermore, there are some knowledge sharing stimulating mechanisms, such 
as award nominations and online voting tools such as social media platform or the firm’s intranet 
communicators.   

Moreover, some research performed by Šajeva (2014), Scarbrough (2003) and Feiz, et al. (2019)  
showed that non-monetary rewards such as recognition and promotion were in some cases more 
effective compared to financial rewards as it helped achieving self-satisfaction of the employees. The 
reward systems in organizations may also differ due to different types of knowledge that is encouraged 
to be shared (Šajeva, 2014). For explicit knowledge sharing, monetary rewarding system could be 
effective. Nevertheless, for tacit knowledge sharing such as personal experiences and valuable insights, 



7

which are not simply the stored documents, requires intrinsic rewards such as psychological pleasure, 
satisfaction or reputation to increase interest and willingness of individuals to share. 

Therefore, human resource management plays an important role to strategically align and have better 
understanding on how to create effective motivation systems for successful promoting knowledge 
sharing system. Scientific and technological knowledge are aimed in this study when dealing with 
knowledge sharing concepts. Both monetary and non-monetary rewards including recognition highly 
influence and foster knowledge sharing behaviors and the degree to which individuals engage in 
interpersonal exchanges and with knowledge management initiatives. 

2.2 Psychological Empowerment theory and motivation for 
proactive Knowledge Sharing behavior

Knowledge sharing does not occur automatically, but requires motivation to stimulate employees to 
proactively exchange knowledge and information and it also depends on individuals’ willingness to 
share. Psychological empowerment theory was proposed as the active internal motivational factor for 
proactive behavior, especially when combines with authority, has significant influence on employees’ 
intentions to share their knowledge (Kang, et al., 2017). Psychological empowerment is defined as an 
individual’s experience of motivation that is based on cognitions about himself or herself in relation to 
his or her work role (Spreitzer, 1995). It gives employees the ability and authority to complete work and 
to improve their performance. Psychological empowerment consists of four cognitions which are 
meaning, competence, autonomy, and impact (Spreitzer, 1995). Meaning refers to the degree of 
employees’ work goals in keeping with their beliefs or values. Competence is a belief, people have in 
their skills and within their scope of competence to perform their work well. Autonomy refers to feelings 
of being in control of work and has the option over the initiation and continuation of work behaviors 
and processes. Impact is the degree to which, one can influence administrative, strategic, or operating 
consequences at work. The study concluded that five factors which impact psychological feelings and 
empowerment consist of meaningfulness, competency, impact, self-determining and trust (Spreitzer, 
1995).
The theory presumed that empowered employees are more productive and intend to work proactively, 
thus achieve better performance and outcomes. Empowering also contributes to employees’ loyalty, and 
contribution. Studies in psychological empowerment theory suggest that work environment, including 
organizational culture and leadership style (such as Transformational Leadership), impacts the 
motivation and proactive behavior (Spreitzer, 1995). Since empowerment is not a consistent or enduring 
personality trait, it emphasizes a link between surrounding and personality understood as a set of 
cognitions shaped by work environments (Thomas & Velthouse, 1990). Empowering conditions, such 
as opportunities for decision, autonomy, challenge, and responsibility increase employees’ satisfactions 
and appreciations through the feelings of meaningfulness, competence and self-determination. 

2.3 The role of Transformational Leadership on Knowledge 
Sharing and Individual Creativity

Originally, the concept of transformational leadership is organizational aiming at aligning a flatter 
structure of decision with organizational efficiency. Those characteristics have been worked out in 
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research in organization and motivation at work to consider knowledge dimensions which interest us in 
this thesis. Transformational leadership refers to the leadership style that engage and encourage 
employees to achieve the organization’s targets by motivating them through four behavioral 
characteristics; idealized influence, inspirational motivation, intellectual stimulation, and individual 
consideration (Chang, et al., 2018). From a previous study, it was found that sub-factors of 
transformational leadership, especially intellectual stimulation and inspirational motivation, have been 
specifically highlighted as critical for innovation (Hughes, et al., 2018). By providing intellectual 
stimulation, transformational leaders can encourage followers to adopt generative and exploratory 
thinking processes that are likely to support and stimulate employees to contend with unusual challenges 
and problems.

Another study on the mediating role of employees’ self-determination in the relationship between 
transformational and shared leadership and perceived knowledge sharing among peers concluded that  
transformational leadership was found to foster employees’ knowledge sharing ultimately due to the 
role of psychological empower and self-satisfaction. Leaders and peers are important actors to satisfy 
individuals’ needs for autonomy and thus enhance employees’ perceptions of knowledge sharing among 
peers (Coun, et al., 2019).

For the impact of transformational leadership on individual creativity, it was mentioned that leaders who 
support their team members in functioning independently in the pursuit of new ideas, facilitate their 
followers’ effort to be innovative and creative (Çekmecelioğlua & Özbağ, 2016). Leaders have great 
power and influence on employee creativity by activating the employees with intellectual stimulation. 
It develops a vision and inspire the employees, especially in certain exploitative activities that involve 
challenging assumptions, taking risks, and approaching problems in new ways.

Furthermore, a previous study on the mediating role of psychological empowerment between 
transformational leadership and employee work attitudes summarized that the transformational 
leadership is significantly related to psychological empowerment and directly affect employee working 
attitudes (Lan & Chong, 2015).

2.4 Influence of Transformational Leadership on Knowledge 
Management as enabler to Employee Creativity and 
Organization Innovation

Creativity is defined as a generation of novel and useful ideas, whereas innovation refers to successful 
implementation of the creative ideas and put them into practices to achieve better products, processes, 
or improve ways of doing things. Innovation requires creative ideas to begin with (Chaubey, et al., 2019), 
whereas both innovation and creativity are considered as key success factors for business firms to create 
and maintain their competitive advantage (Gumusluoglu & Ilsev, 2009).

An organization’s capability to innovate depends on ability to utilize its knowledge resources to generate 
ideas and create innovation outcomes such as products, process or services, technology patents, methods 
or procedures. There are links between organizational knowledge to generate employee’s intellectual 
and innovative capabilities (Subramaniam & Youndt, 2005). This study also mentioned that innovative 
companies are characterized as knowledge creating resources while innovation is described as a 
knowledge management process.  
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It was found that the higher the degree of innovative products or services are, the more critical 
capabilities, skills and degree of new and relevant knowledge are required (García-Morales, 2008). This 
research also emphasized the importance of innovation and knowledge management as key enablers for 
organizations to create, exploit, renew and apply knowledge in new ways to create essential 
competencies for development and improvement of products and services (García-Morales, 2008).

Several studies on relationships between employee creativity and organization innovation also linked 
them to leadership practices. Another study on the impact of transformational leadership both on 
individual creativity and organizational innovation for software development industries in Turkey 
showed that TFL influences employees’ creativity through psychological empowerment, and TFL also 
positively associates with organizational innovation (Gumusluoglu & Ilsev, 2009). In addition, other 
research group examined the effect of TFL on employees’ creativity and organization innovation in the 
Indian automobile industry, and also found positive relationships among those constructs (Chaubey, et 
al., 2019).

Innovation can be classified into incremental and radical innovation. Incremental innovation requires 
knowledge to enhance the firm’s existing knowledge and improve existing products/processes while 
radical innovation focuses on acquisition of new knowledge and development of new products for new 
customers or markets. In other word, incremental innovation improves existing product-market domains 
by responding to the needs of current customers, whereas radical innovation commonly cannibalizes 
existing market positions and develop new market opportunities (Subramaniam & Youndt, 2005). 
Different types of innovation differ in knowledge management process and innovative capabilities to be 
developed. In this study, the scope will be focused on incremental innovation. Therefore, the present 
study proposes a new developed model to understand the effect of transformational leadership, HRM 
incentive practices and psychological empowerment on employee’s knowledge sharing behavior as an 
enabler to the development of individual creativity, and incremental innovation capability of global 
product/process development project teams.

2.5 Theoretical research model and hypotheses:

In order to conduct this Master Thesis, the authors developed hypotheses and a model for this study. 
The theoretical path model adopted from a previous study performed by Zhang, et al. (2018) and 
modified by embedding the firm multi-level analysis (firm level and global product/process 
development project team level). Transformational leadership (TFL) at firm level mentioned in this 
study is defined as accepted and implemented common leadership style for the firm from the senior 
executives’ level of the firm down to the first line managers. The introduction of the firm multi-level 
analysis adopted from previous study performed by Chang, et al. (2018). Figure 1 illustrates the 
theoretical research model proposed for the present study. Hypotheses are formed and described as 
follows;
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Figure 1 Theoretical research model

2.5.1 HRM Incentives practices and Knowledge Sharing (KS)

Empirical findings from a previous study elucidated the positive effect of the HRM practices on 
knowledge sharing (Fong, et al., 2011). Another study accentuated the mediating effect of team level 
knowledge sharing between firm level TFL and team level performances and therefore recommended 
the HRM efforts to facilitate and encourage individuals at team level to demonstrate knowledge sharing 
behaviors (Chang, et al., 2018). HRM practices such as career development, promotions and 
opportunities, training opportunities, reward and performance appraisal may stimulate the employees to 
act towards the organization, in the way required (Gillani, et al., 2018). HRM incentive practices has 
been recognized as one of the expressive factor to enhance knowledge sharing between employees 
(Gillani, et al., 2018). 

HRM incentive practices may be divided into two categorizes namely monetary and nonmonetary 
incentives (Gillani, et al., 2018). Monetary incentives may be bonuses, performance based payment and 
nonmonetary incentives may be promotion and job security (Gillani, et al., 2018). Ooi, et al. (2009) 
elucidate in their study that individuals in a firm may demonstrate knowledge sharing behavior when 
the organization clearly requires such and care about it. Therefore, we expect a positive relationship 
between HRM incentives practices and employees knowledge sharing intentions.       
The individual’s knowledge sharing intentions will be enhanced if employees have the knowledge 
sharing behavior in their job description. Therefore, they will feel responsibility to demonstrate such 
behavior as a part of their job (Gillani, et al., 2018). The researchers mentioned in their study that 
younger individuals in the organization would demonstrate lower knowledge sharing behavior as when 
they receive a fixed salary (Gillani, et al., 2018) (meaning that they are likely to share more when their 
salary is not dependent on their individual performance only). Similarly, it was also mentioned in 
another study that an organization should introduce a performance appraisal system to encourage 
individuals to demonstrate the knowledge sharing behavior (Ooi, et al., 2009).

This study applies a new HRM practice, especially the knowledge-sharing incentives, that is a 
combination of monetary and nonmonetary incentives to promote the individual’s knowledge sharing 
intention. To get to a higher professional level in the organization that even leads to a higher salary, 
individuals should demonstrate the knowledge sharing behavior. In study performed by Scarbrough 
(2003) this HRM practice is called “career systems” where important concerns focus on both knowledge 
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acquisition and knowledge sharing. The career systems make possible to change the traditional 
managerial hierarchies as individuals may be promoted within a particular disciplines after remarkable 
achievements in a defined time period (Scarbrough, 2003). This individual promotion may lead to 
creation of new job titles such as “senior expert positions” and thereafter create a “dual career” system 
(Scarbrough, 2003). This HRM practice (dual career system) may prevent a natural flow of knowledge 
leaders into a management position system (Scarbrough, 2003). Baruch (2003) refers to the previously 
mentioned HRM practice as “Dual Ladder” i.e. a parallel firm hierarchy designed for experts and 
technical employees. Following the Dual Ladder system by professional employees, would make it 
possible for them to be promoted without needing to choose a managerial position in the firm (Baruch, 
2003). Dual ladder system is aimed for professional employees who do not want to become managers 
or those not demonstrating managerial skills (Baruch, 2003).
Based on the texts above and previous research findings, we suggest the hypothesis that HRM Incentive 
systems positively influence individual’s Knowledge Sharing (KS)

Hypothesis 1: HRM Incentive practices positively influence individual’s Knowledge Sharing (KS)

2.5.2 Psychological Empowerment and Knowledge Sharing (KS)

Human resource management (HRM) focuses even on Psychological Empowerment (PE) as this has a 
positive effect on how individuals behave in their organizations (Han, et al., 2016).  As in this study the 
HRM incentives practices will be an individual construct that exclusively concerning incentives 
practices, the Psychological Empowerment (PE) defined as an individual construct as well. 
Psychological empowerment supplying individuals with autonomy and authority for decision making, 
meaningfulness, belief to be able to perform their tasks, independency, belief to be able to influence the 
outcome of their tasks and ability to increase their efficiency (Feiz, et al., 2019).  
Psychological Empowerment (PE) consists of four different concepts namely meaning, competence 
(self-efficacy), self-determination and impact (Han, et al., 2016). Meaning considering the matching 
level between an individual values and his/her job requirements (Han, et al., 2016). Competence which 
may also be defined as self-efficacy is dealing with the individual’s belief level to be able to perform 
the tasks in the organization (Han, et al., 2016). Self-efficacy was highlighted as an individual motivator 
for knowledge-sharing especially in a knowledge sharing context (Zhang, et al., 2018). Individuals who 
are confident about themselves and their possessed knowledge and skills, demonstrate higher intention 
for knowledge sharing in their organizations. Self-determination concerning an individual’s autonomy 
at his/her job concerning initiation, controlling and managing own procedures to perform a task (Han, 
et al., 2016). Impact considering the extent to which an individual in an organization believes that his/her 
performances may influence the organization’s strategic planning, procedures, outcomes and 
achievements (Han, et al., 2016).  

Psychological empowered individuals in an organization demonstrate higher intention to share their 
knowledge with others (Feiz, et al., 2019). These individuals also believe in their competency and more 
intended to share their knowledge (Kang, et al., 2017). Individuals with higher level of self-efficacy and 
self-motivation demonstrate higher intentions to proactively share their knowledge with others in the 
organization to be able to perform their tasks (Kang, et al., 2017).
It was mentioned in another research study that transformational leadership and psychological 
empowerment are closely connected to each other and empowered individuals demonstrate higher 
intention for knowledge sharing in their organizations (Han, et al., 2016). 
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Based on the text above and previous research findings, we suggest the hypothesis that Psychological 
Empowerment (PE) positively influence individual’s Knowledge Sharing (KS)   

Hypothesis 2: Psychological Empowerment (PE) positively influence individual’s Knowledge Sharing 
(KS)

2.5.3 Transformational Leadership (TFL) at firm level and global 
product/process development project team Knowledge Sharing (KS)

Leadership concept in general can be divided to different theories namely transformational leadership 
(TFL), great man, contingent, authentic, servant leadership, behavior and transactional leadership 
relational (Chang, et al., 2018). The initiation of the TFL concept was aiming for CEOs and their 
influences at the firm level but the majority of the recently performed research studies are dealing with 
the direct influences of the TFL between managers and employees (Chang, et al., 2018). As mentioned 
earlier, transformational leadership (TFL) is consisting of four different elements namely idealized 
influence, inspirational motivation, intellectual stimulation and individualized consideration (Liu & 
DeFrank, 2013). Idealized influence can be demonstrated by transformational leaders when subordinates 
find their leaders charismatic which bring both respect and admiration for the leaders (Chang, et al., 
2018). If subordinates are motivated due to the vision presented by their leader for the firm or the unit, 
they are working at, then the leader has succeeded to demonstrate the inspirational motivation (Chang, 
et al., 2018). The leader’s ability to stimulate the subordinates’ creativity, innovation, finding novel 
problem-solving procedures and “thinking out of the box”, is defined as intellectual stimulation 
demonstration (Chang, et al., 2018). A leader may be succeeded to demonstrate individual consideration 
if each subordinate is supplied by required attention and being concerned about his/hers needs (Chang, 
et al., 2018).
A transformational leader may apply these four elements aiming to align individuals’ intentions and 
motivations towards improving their effectiveness and creativity stimulations, and by this leading to 
firms’ targets achievement (Liu & DeFrank, 2013) (Chang, et al., 2018). This will influence the 
outcomes, achievements and effectiveness at both firm’s level and team level (Chang, et al., 2018).
The study performed by Liu & DeFrank (2013) illustrated evidences that transformational leadership 
(TFL) enhances the individuals’ intention to share their knowledge. Furthermore, it established that TFL 
is not the only factor influencing the knowledge sharing intention (Liu & DeFrank, 2013). 
 
As global product/process development project team members are usually reporting to different 
managers positioned in different countries, the transformational leadership (TFL) at firm level believes 
to be more influential on the global product/process development project teams. Transformational 
leadership (TFL) at firm level mentioned in this study is defined as accepted and implemented common 
leadership style for the firm from the senior executives’ level of the firm down to the first line managers. 
The study performed by Chang, et al. (2018) elucidate that the firm level demonstration of 
transformational leadership (TFL) enhances the unit level performances by promoting an effective team 
knowledge sharing. Furthermore, it was established that transformational leadership at firm level 
facilitates dealing with challenges for all other units from top management to further down the corporate 
hierarchy (Chang, et al., 2018). Following Chang, et al. (2018) multi-level transformational leadership 
(TFL) concept, this study will evaluate the effects of firm’s mangers on the knowledge sharing (KS) 
behavior, Individual Creativity (IC) and Technological Incremental Innovation (TII) for global 
product/process development project teams. Study performed by Chang, et al. (2018) illustrated the 
positive effect of the firm level transformational leadership on knowledge sharing promotion. In essence, 



13

TFL behavior demonstrations at firm level toward the employees in lower level of firm’s hierarchy, 
increase the employees’ intentions to perform an effective knowledge sharing at team level and therefore 
promote creativity and innovation at team level (Chang, 2018). As Zhang, et al. (2018) applied in their 
research study, we also will focus on two specific dimensions of transformational leadership namely 
idealized influences (or charisma role modeling) and inspirational motivation when explaining the 
moderation role of the transformational leadership. 
Based on previously mentioned Social Exchange Theory (SET), both extrinsic and intrinsic benefits 
may enhance individual’s intention to knowledge sharing. HRM incentives practices in this study 
involve both extrinsic benefit such as monetary reward (higher salary) and intrinsic rewards in form of 
promotions. If more benefits an individual is promised to gain then the individual will demonstrate 
higher intention to knowledge sharing (Zhang, et al., 2018). A transformational leadership has the 
responsibility and ability to put defined objectives and targets for the team to achieve which will lead to 
rewards. As Zhang, et al. (2018) mentioned in their study, higher level demonstration of transformational 
leadership will lead to higher level demonstration of the knowledge sharing intention. 
Based on these, we suggest transformational leadership positively moderates the effect of HRM-
incentives practices (especially the knowledge-sharing incentives) on knowledge sharing behavior of 
employees. 

Hypothesis 3: Transformational leadership (TFL) positively moderates the effect of HRM incentives 
practices (knowledge sharing incentives) on knowledge sharing (KS)

Han, et al. (2016) mentioned in their study that transformational leadership positively influences the 
relationship between psychological empowerment and knowledge sharing intention. The 
transformational leadership as an influencing external factor may enhance the individual’s intention to 
knowledge sharing. This will happen by enhancing the individual’s psychological empowerment which 
gives him/her motivation to knowledge sharing (Han, et al., 2016). Han, et al. (2016) found in their 
study that transformational leadership moderate the positive relationship between psychological 
empowerment and knowledge sharing by creating individual motivation.  
Based on these, we suggest Transformational Leadership (TFL) positively moderates the effect of 
Psychological Empowerment (PE) on Knowledge Sharing (KS) 

Hypothesis 4: Transformational leadership (TFL) positively moderates the effect of Psychological 
Empowerment (PE) on knowledge sharing (KS)

2.5.4 Individual Creativity (IC) based on knowledge sharing (KS)

A temporary built up global product/process development project team, usually comprises different 
experts from different scientific background. Therefore, to be able to perform a product/process 
development project resulting in incremental innovation, all member of the global team should be able 
to demonstrate individual creativity.  
One of the key factors that plays an essential role in individual creativity stimulation is domain-relevant 
knowledge (Zhang, et al., 2018). Study performed by Dong, et al. (2017) elucidated the positive effect 
of the team knowledge sharing on the team creativity and individual skill development on the individual 
creativity also via team knowledge sharing. This would be important to highlight the difference between 
individual creativity and individual innovation. Individual creativity dealing with generation of novel 
and useful ideas, while individual innovation dealing with a combination of elements namely novel idea 
creation, idea promotion and idea implementation (Vegt & Janssen, 2003). Individual creativity should 
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be able to fulfill two conditions namely idea novelty and usefulness to product/process/service 
development (Imran, et al., 2018). As Imran, et al. (2018) mentioned in their study, it is established that 
creativity may influence the firm’s performance. Individual creativity may provide individuals insight 
that they can improve their performances (Imran, et al., 2018). Furthermore, individual creativity may 
supply the organization the ability to generate innovation.  Imran, et al. (2018) elucidated in their study 
that the individual creativity is an outcome of the firm knowledge processes (including knowledge 
sharing). 

Bednall, et al. (2018) in their study mentioned that knowledge sharing within teams enhance the 
innovative behavior such as individual creativity and may facilitate the knowledge transfer from 
experienced employees to those newly employed in the organization. Knowledge sharing even may 
enhance the effectiveness of the team when they are working on such tasks require finding creative 
solutions (Bednall, et al., 2018). It is established that knowledge sharing both between teams and within 
teams are playing an essential role to facilitate the innovative behaviors such as individual creativity 
(Bednall, et al., 2018). Bednall, et al. (2018) also elucidated that routine knowledge sharing would 
enhance the individual creativity and innovative behavior. Furthermore, short-term knowledge sharing 
initiatives such as single workshop would not lead to enhancement of innovative behavior in the 
organization (Bednall, et al., 2018). 

Dong, et al. (2017) mentioned in their study that individuals may develop their existing knowledge and 
skills when knowledge is shared within their teams. The combination of individuals’ existing and new 
knowledge and skills may lead to creation of new ideas and so individual creativity. Their findings even 
illustrated that team knowledge sharing was more essential for individuals with lower knowledge and 
skills than those with higher experiences and skills concerning enhancing of the individual creativity 
(Dong, et al., 2017). 

Wang & Nickerson (2017) have done a review on individual creativity support system and it was 
mentioned that computers or electronic platforms (e-platforms) may facilitate individual creativity in 
different ways such as, management of creative work, communication between individuals collaborating 
on creative projects, the use of creativity enhancement techniques, and the creative act through 
integrated human-computer cooperation during idea production. 
Therefore, we suggest knowledge sharing (KS) will be positively related to individual creativity (IC).

Hypothesis 5: knowledge sharing (KS) is positively related to the individual creativity (IC).

2.5.5 Individual creativity (IC) and Technological Incremental Innovation 
(TII)

Innovation is an essential factor for a company that competes with others in an environment embracing 
continuous and unpredictable changes (Koberg, et al., 2003). Incremental innovations may assure 
industrial firm’s economic suitability and long-term survival if the firm is competitive due to the 
research and development (Koberg, et al., 2003). As Chaubey, et al. (2019) mentioned in their study, all 
types of innovation have four common properties namely uncertainty, knowledge intensive, 
controversial and crosses some boundaries. Furthermore, innovation may be assumed to be the key 
factor to the sustainable and long-term competitive advantage for firms and leading to improvements of 
productivity, flexibility, profit margins, market leadership and work environment. (Chaubey, et al., 
2019).
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As defined in Chen, et al. (2012) study, technological innovation concerning changes in product, 
production processes and even services. In this study, “Technological Incremental Innovation” 
embracing product innovation and production processes innovation that may incrementally improve 
product or production processes. Some examples may be production developments, improving product 
functions, modeling, material development, process development and re-engineering such as process 
reduction or combination (Chen, et al., 2012). Technological incremental innovation may be applied by 
improving product features to meet a market demand and by enhancing the efficiency of the product 
development and commercialization (Chen, et al., 2012). 

Incremental innovation that is also called lower order innovation may be divided into three categories 
namely continuous innovation, modified innovation and process innovation (Koberg, et al., 2003). 
Continuous innovation consists of complementary changes to product while modified innovation is 
more disruptive innovation such as introducing a new technology to perform the same function but with 
more features such as installing an updated version of a computer software (Koberg, et al., 2003). Finally, 
process innovation dealing with development of the process by which a product is manufactured 
(Koberg, et al., 2003).

Employees are the most important element for idea creation in firms and therefore supplying a platform 
for innovation (Gumusluoglu & Ilsev, 2009). Employees who demonstrates creative behaviors and 
performances supply what required for organizational innovation. Creative employees are able to 
identify opportunities for product development and manufacturing process development (Gumusluoglu 
& Ilsev, 2009). Furthermore, they may be able to identify opportunities to use existing processes and 
equipment in a modified way or even a new way. In addition, creative employees are probably more 
intended to implement their new ideas (Gumusluoglu & Ilsev, 2009). Very often innovative employees 
are role models for others in the organization and their ideas may be transferred to other parts of the 
organization and lead to development through the organization (Gumusluoglu & Ilsev, 2009). 

In this study, creativity is dealing and focusing mostly on idea production whereas innovation is dealing 
with both idea production and implementation. The individual creativity leading to idea creation and 
implementation, may probably lead to technological (product and manufacturing process) incremental 
innovation (Gumusluoglu & Ilsev, 2009). In the other word, individual creativity positively influences 
technological incremental innovation. The dream scenario for knowledge-oriented manufacturing 
industries is that each employee be able to contribute to technological incremental innovations rather 
than very few people contribute to radical innovations

Hypothesis 6: Individual Creativity (IC) is positively associated with Technological Incremental 
Innovation (TII).
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3 RESEARCH METHODOLOGY 

3.1 Applied method

Primary data from this research were collected by means of questionnaires from two Swedish 
international firms. They are from two different technology-based industrial sectors which are food 
industry (Standard Industrial Classification; SIC 2080) and metal industry (SIC 1000). Both firms have 
over 2500 employees and classified as manufacturing companies. Participants in this study were non-
randomly selected. Departments and units which usually are involving in global product/process 
development project teams, selected as participants of this study. It should be mentioned that previous 
mentioned departments and units were situated around the globe. Technology and R&D departments 
were the targets for sending the questionnaire to, as their employees are usually involved in global 
product/process development projects. All measurement scales applied in questionnaire were taken from 
previous studies. The full lists of measures of each construct are enclosed in the appendix (chapter 8).   

Data screening process was performed in order to ensure the data is useable, reliable and valid for testing 
our causal theory. Data screening process was divided to five specific issues namely checking missing 
data, detecting outliers, checking normality, checking linearity and finally checking Multicollinearity. 
Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) performed after data 
screening process, ensured the reliability and validity of the data. The data is analyzed by applying 
Structural Equation Modeling (SEM). SEM is suitable statistical technique to evaluate the relationships 
in multiple equations (Han, et al., 2016). 

Structural equation modeling is used because it is a quantitative method that can analyze the structural 
relationship between measured variables and latent constructs which cannot be observed or measured 
directly. SEM is considered as one of the most popular statistical methodologies in study of social 
science. The outcome provides a set of relationships with comprehensive explanations of the actual 
phenomena. 

SEM also has several attractive features as below, and it could be applied to this study.
• SEM programs provide overall tests of model fit and individual parameter estimate tests 

simultaneously.
• Regression coefficients, means, and variances may be compared simultaneously, even across 

multiple between groups.
• Measurement model and confirmatory factor analysis models can be used to purge errors, 

making estimated relationships among latent variables less contaminated by measurement error.
• Ability to fit non-standard models, including flexible handling of longitudinal data, databases 

with auto correlated error structures.

The multivariate SEM applying both factor analysis and multiple regression. Therefore, it would be 
possible to examine the relationship between interrelated measured variables, latent constructs (variates) 
and even interrelated latent constructs. Most of the social scientific concepts are not directly observable 
such as intelligence, happiness, or job satisfaction and this will make them hypothetical or as called 
“latent constructs”. It would be possible to measure the latent constructs using observable indicators. 
Variance of an item in a questionnaire is an example of such observed indicators. This observed indicator 
in turn is caused by the latent construct that is desirable to be measured. The score of the observed 
indicator is the sum of the measurement error (random error and/or systematic error) and the true value 
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of the construct. This means that just with applying one indicator, it would be impossible to calculate 
the true score as the error is unidentified. To be able to achieve the true score, multiple indicators of the 
latent variable should be applied. 

To be able to evaluate whether the theory would fit to the reality (collected data), SEM may be applied 
(Hair J., et al., 2010). In other word, SEM makes it possible to perform an estimation of many indirect 
paths and provides model fit indices (Han, et al., 2016). SEM includes both direct effects and indirect 
(mediating/moderating) effects of variables on other variables. Therefore, Structural Equation Modeling 
(SEM) will be applied for this research study.

SEM has a six stages decision process namely individual constructs definition, the overall measurement 
model development, study design producing empirical results, measurement model validity assessment, 
structural model specification and finally structural model validity assessment (Hair J., et al., 2010). In 
other word, the procedure will start by specifying the model according to the measure we will get, then, 
since a model is empirically significant, we will perform analysis of the reliability and validity of its 
measures. Those will tell us what correlations between constructs are reliable. It is performed by 
checking the model fit between the measurement model and the collected data and will be evaluated by 
confirmatory factor analyses (CFA) (Han, et al., 2016). Hair J., et al. (2010) affirmed that sample size 
should be larger than 100 for SEM technique to achieve a satisfactory statistical basis.  From those 
results, we will be able to start interpreting the results and discuss them.  

The aim of this research study is to determine which relationships between variables of knowledge 
sharing (KS), HRM incentives practices (HRM), psychological empowerment (PE), individual 
creativity (IC), technological incremental innovation (TII) and transformational leadership (TFL) are 
statistically significant and relationally explanatory. Statistical Package for Social Sciences IBM® 
SPSS® Amos™ is used for data analysis.

3.2 Defining individual constructs

Defining individual constructs stage is aimed to identify the items that should be used as measured 
variables. To be able to achieve useful results from SEM, as Hair J., et al. (2010) mentioned, having an 
eminent measurement theory would be essential.  A wise choice of the items to measure each and every 
construct is a necessary requirement to perform a good SEM analysis. After defining the constructs, 
operationalizing should be performed. Operationalizing will be performed by creating a series of scaled 
indicator in a special format such as Likert scale as applied in this study. In this study, a five-point Likert 
Scale with 1 representing strongly disagree and 5 representing strongly agree is applied. All 
measurement scales are taken from previous research studies published in academic articles. The full 
lists of measures of each construct are enclosed in the appendix (chapter 8).

This study strives for understanding the effect of transformational leadership on moderating the 
knowledge sharing, individual creativity and incremental innovation of the organizations. Furthermore, 
researchers in this study try to understand the relationship between knowledge sharing, employee 
creativity and incremental innovation. Finally, this study aims to understand the mediating role of HRM 
incentives practices and psychological empowerment on relationship between transformational 
leadership and knowledge sharing behaviors of the employees.
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There are many published scientific articles surveying the relationship between same constructs as 
applied in this study, for an example (Zhang, et al., 2018). Additionally, this study will involve all four 
aspects of Psychological Empowerment (PE) namely, meaning, competence, self-determination and 
impact. 

In this study Transformational Leadership (TFL), HRM incentives Practices and Psychological 
Empowerment (PE) are exogenous (Independent Variables (IV)) variables and knowledge sharing, 
individual creativity and Technological Incremental Innovation (TII) are endogenous (Dependent 
Variables (DV)) variables.

3.3 The constructs of the model

Below all measures applied for this study and their references are listed. The full lists of measures of 
each construct are enclosed in the appendix (Chapter 8). 

Psychological Empowerment: For assessing psychological empowerment construct, scales from 
Spreitzer (1995) and Subramaniam & Youndt (2005) were adopted. The sample items include “I am 
self-assured about my capabilities to perform my work activities” and “I have considerable opportunity 
for independence and freedom in how I do my job”. Totally 5 scales were adopted covering four 
components of the psychological empowerment namely meaning, competence, self-determination and 
impact. 

HRM incentives practices: For assessing HRM incentives practices construct, scales from Kankanhalli, 
et al. (2005), Liu & DeFrank (2013), Bock, et al. (2005) and KAŠE, et al. (2009) were adopted. The 
sample items include “It is important to get a good work assignment where I can share my knowledge” 
and “It is important that the firm adopt a performance appraisal system to evaluate employees’ 
knowledge-sharing behavior”. Totally 6 scales were adopted covering organizational monetary and non-
monetary reward and career paths. 

Knowledge Sharing: For assessing knowledge sharing construct, scales from Collins & Smith (2006), 
Subramaniam & Youndt (2005) and Liao, et al. (2007) were adopted. The sample items include 
“Employees believe that by exchanging and combining ideas they can move new projects or initiatives 
forward more quickly than by working alone” and “Employees use embedded system provided by 
company to share knowledge and information among departments in structural and systematic ways”.
Totally 5 scales were adopted covering knowledge exchange and combination, knowledge donating and 
knowledge sharing. 

Individual Creativity: For assessing individual creativity construct, scales from Farmer, et al. (2003) and 
Sigala & Chalkiti (2015) were adopted. The sample items include “To be a creative employee is an 
important part of my identity” and “Top management is very supportive of creative work”. Totally 7 
scales were adopted covering role identity as creative employee, perceived coworker expectations for 
creativity, self-views for past creative behavior and perceived organizational valuing of creativity. 

Transformational Leadership: Measures used for Transformational Leadership characteristics are from 
the research study performed by Podsakoff, et al. (1990) and García-Morales (2008). The sample items 
include “The Company’s leaders, foster collaboration among work groups” and “The Company’s 
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leaders always identify and articulate a new vision for the organization/department/unit”. Totally 5 items 
are concluded for four transformational leadership behaviors namely, identify and articulate a vision, 
provide an appropriate model, foster the acceptance of the group goal, and show high performance 
expectations. 

Technological Incremental Innovation: For assessing technological incremental innovation construct, 
scales from Kleysen & Street (2001) and Hung, et al. (2011) were adopted. The sample items include 
“In my current job, I often look for opportunities and experiment with new solutions to improve an 
existing process, technology and/or product” and “Our products and services are more customized to 
our customers than our competitors”. Totally 6 scales were adopted covering different aspects of the 
technological incremental innovation. 

3.3.1 Descriptive information on the population surveyed 

At the individual level, all participants in this survey were asked to indicate their gender, age, work 
tenure, continent placed and educational level. These demographic variables were used as covariates 
due to their significant relationship with creativity as mentioned by Chaubey, et al. (2019).  For example, 
Job tenure, as years in the current job has been indicated to have negative effect on creative outcomes. 
On the other hand, Gumusluoglu & Ilsev (2009) mentioned in their study that accumulating of the 
creative thinking skill based on education level and experience may influence the creativity outcomes.  
Individual variables such as employees’ gender, age, and tenure were involved as covariates because 
these demographic characteristics may influence the intention for knowledge sharing with others at work, 
creativity and innovation due to studies performed by Liu & DeFrank (2013), Gumusluoglu & Ilsev 
(2009) and Dong, et al. (2017).

Gender was measured as male and female; age of respondent was accounted in years. Work tenure was 
measured in years concerning the current organization or firm. Education level was measured as high 
school, college (2 years), Bachelor of Science (B.Sc.), Master of Science (M.Sc.) and Doctor of 
Philosophy (Ph.D.). Concerning the location, it was divided to Europe, Asia (APAC), North America, 
South America, Africa and Australia. 

To be able to control whether the respondent is participating in global product/process development 
project teams where people from different countries are involved, a control question is designed. The 
respondent is required to indicate whether she/he has collaboration with people within her/his company 
who are located in other countries.    

3.4 Questionnaire

A questionnaire was designed for this study involving six constructs, i.e. HRM Incentives Practices 
(HRM), Psychological Empowerment (PE), Knowledge Sharing (KS), Individual Creativity (IC), 
Transformational Leadership (TFL) and Technological Incremental Innovation (TII). Questions 
describe to the actual content of these constructs (see Appendix in Chapter 8, section 8.1). 

Data was collected with help of a questionnaire involving all questions connected to all observable 
indicators aiming to produce quantitative data. The measurement scale type applied in this study is five-
stage Likert scale to be able to achieve scalable responses and reduce bias. The scale has five levels 
namely “1- Strongly disagree”, “2- Disagree”, “3- Neutral”, “4- Agree” and “5- Strongly agree”. 
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The questionnaire was divided into three main parts. In the first part, this study, goals expected to be 
achieved, confidentiality of the data and a short description of the researchers were presented. In the 
second part, all questions concerning demographic data presented which included gender, age, education, 
occupation and type of projects involved. The third part involved 33 closed-ended questions presented 
in chapter 8. 

The criteria to be able to involve in this study was whether the participant has ever been involved in any 
project or collaborated with people from other countries or not. All questions and the questionnaire 
format were reviewed by the Master Thesis’s advisor before handing out the questionnaire to the 
participants. Data collection procedure will be described in details in chapter 4. 
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4 RESULTS

4.1 Demographic data

Data collection conducted in two international firms founded in Sweden but have multiple office 
locations in different continents. Global Operation and Global Technology divisions had been aimed for 
sending questionnaires. These units usually collaborate with each other through building teams from 
different countries worldwide. According to literature Hair J., et al. (2010) we aimed for at least 200 
responded questionnaires to obtain accurate results. 

All respondents of this study were full-time employees and white-collars. The respondents were 
contacted by email and explained the importance of the study together with the link leading them directly 
to the web-based questionnaire using “google forms” platform. The respondents were assured of the 
confidentiality of their responses. A reminder was sent to respondents after two days since the first email 
was sent. In all, the participating invitation email was sent to 350 respondents and received 226 
completed and engaged questionnaires with an overall response rate of 64.6 percent.
The total 226 participants who respond to the completed questionnaires are found to be male 70.8 
percent and the rest of 29.2 percent are female participants. Male respondents are account for more than 
two-third of the total participants.

Grouping the results based on age distributions of the respondents were done by 5 different groups. The 
results show that 20-29 years is account for 11.1%, 30-39 years is 32.3%, 40-49 years is 28.8%, 50-59 
years is 23.5% and 60-69 years is 4.4 %. Therefore, majority of the respondents are above 30 years up 
to 49 years which accounts for more than 50% of the total populations.

Besides the age, it is important to understand the work position of the respondent, hence the 
questionnaire is also designed to capture this data. The results show that 52.2 % of the whole participants 
is Staff Level, while Manager Level accounts for 27.4%, Senior Manager is 14.2%, and Director Level 
is 6.2%.

In addition to the work position, number of working experiences is also an important indicator for this 
research. It was found that employees with work experience of 5 years or less (27.9%) constituted the 
major portion of the participants and the amount of experience for the rest of the respondents is as 
follows, 6–10 years (21.7%), 11–15 years (15.9%), 16–20 years (16.8%) and 20 years or more (17.7%).

Next is the Education level. It was found that the respondents’ education distributions were ranged from 
4.4% graduated from High school, 4% is College level (2 years), 36.7% is Bachelor of Science (B.Sc.), 
42.5% is Master of Science (M.Sc.), and 12.4% is Doctor of Philosophy (Ph.D.). It is important to 
highlight that half (~50%) of the total sample populations acquire higher educations, i.e. Master and 
Doctoral degrees.

Geographical locations of the workplace is identified in the questionnaire. According to the results, 
respondents’ location distributions were as follows, Europe (54.9%), Asia Pacific (APAC) (27.4%), 
North America (11.5%), and South America (6.2%). None of the participants were from Africa (0%) 
and Australia (0%).



22

Finally, the participants were asked if their works usually have collaborations with colleagues in other 
countries or not. Results show that the employees having collaboration with people within the company 
who locate in other countries are accounted for 99.12% which is constituted the major portion of the 
participants and the rest of the respondents who did not have such was only 0.88%. 
A summary of demographic data results is illustrated in table 1 and graphical results may be found in 
the Appendix (Chapter 8, section 8.2). 

Table 1 Descriptive statistics of respondents

 Demographic variables Description Frequency Percentage
Female 66 29.2Gender
Male 160 70.8
20-29 25 11.1
30-39 73 32.3
40-49 65 28.8
50-59 53 23.5

Age (years)

60-69 10 4.4
High school 10 4.4
College 9 4.0
Bachelor of Science 
(B.Sc.)

83 36.7

Master of Science (M.Sc.) 96 42.5
Education

Doctor of Philosophy 
(Ph.D.) 

28 12.4

Staff 118 52.2
Manager 62 27.4
Senior manager 32 14.2Position

Director 14 6.2
≤ 5 63 27.9
6-10 49 21.7
11-15 36 15.9
16-20 38 16.8

Tenure (years)

≥ 20 40 17.7
Europe 124 54.9
Asia Pacific (APAC) 62 27.4
North America 26 11.5
South America 14 6.2
Africa 0 0

Location

Australia 0 0
Yes 224 99.1

Cross-country collaborations
No 2 0.9



23

4.2 Data analysis

A two-step approach similar to which Chaubey, et al. (2019) applied in their study even applied for this 
study, for construct validities analyze and using structural equation modeling (SEM) for testing of the 
proposed hypothesis. First step consists of assessments of construct validities and evaluation of the 
measurement model fit. After achieving a satisfactory measurement model, SEM performed for 
presenting the structural relationships between constructs empirically by path estimate (Chaubey, et al., 
2019). Different conventional fit indices such as absolute fit indices, fit indices χ2 and incremental fit 
indices were applied to be able to test the fitness of the structural models (Chaubey, et al., 2019). 
     
It should be mentioned that all data collected in this study concerning transformational leadership, HRM 
incentives practices, psychological empowerment, knowledge sharing, individual creativity and 
technological incremental innovation were self-reported, and it would be possibility for common method 
bias existence. As mentioned in Chaubey, et al. (2019) study, one-factor test may reveal the existence 
of the common method bias. In this study 6 factors were identified and the major factor explained 52.33 
percent of the variance which is over 50 percent suggested as threshold (Chaubey, et al., 2019). 
Furthermore, one factor (PE) deleted and the major factor explained increased to 71.65 percent of the 
variance. It means that the effect of the common bias were limited and not making this study findings 
doubtful.     

4.3 Descriptive statistics

Standard deviations and Cronbach’s Alphas (α) are defined as descriptive statistics in this study. Table 
3 illustrates values for standard deviations and Cronbach’s αs for all measures used in this study. As all 
Cronbach’s αs are above 0.70, except the Psychological Empowerment (which Cronbach’s alpha is 
above 0.6), it can be concluded that all measures have satisfactory reliabilities (Chaubey, et al., 2019) 
(Hair J., et al., 2010). Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) and Bartlett's Test 
performed to evaluate the appropriateness of data (Table 2). KMO became 0,805 which is Meritorious 
and the Bartlett's test result was significant (Sig. < 0.05) which indicates that matrix is not an identity 
matrix. Therefore, the variables in this study are enough related to each other to be able to run a 
meaningful Exploratory Factor Analysis (EFA).
 
In order to extract the dimensions of each construct, EFA with Maximum Likelihood and Promax with 
Kaiser Normalization rotation was performed on the HRM, PE, TFL, KS, IC and TII.  During the 
validation process, some measures were deleted, as they did not contribute to the Cronbach’s alpha 
values of the scales.

Table 2: KMO and Bartlett's Test

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,805

Approx. Chi-Square 2911,880
df 465

Bartlett's Test of Sphericity

Sig. ,000



24

Table 3: Pattern Matrix, Cronbach’s Alpha for factors 

Pattern Matrixa

FactorCronbach’s
Alpha ,916 ,783 ,769 ,758 ,627 ,700

TFL IC KS HRM PE TII
Extraction Method: Maximum Likelihood. 
 Rotation Method: Promax with Kaiser Normalization.
a. Rotation converged in 8 iterations.

To be able to increase the satisfactory reliabilities of the model, PE deleted which was the only measure 
having Cronbach’s alpha under 0.70. As seen in table 4, all variables within each single factor are highly 
correlated. Factor loadings in the table 4 is an evident for the correlation. As both sufficient and 
significant loading depend on the sample size for this study containing 226 samples, the thresholds for 
sufficient and significant factor loading will be 0.400. As illustrated in the table 4, all loading factors 
fulfill the requirement and the average factor loadings for each single factor is above 0.700.

Table 4: Rotated Component Matrix

1 2 3 4 5
HRM2 0,873
HRM3 0,872
HRM6 0,669
HRM 

(Average) 0,805

KS2 0,605
KS3 0,814
KS4 0,862

KS (Average) 0,760
IC3 0,739
IC5 0,84
IC7 0,799

IC (Average) 0,793
TFL1 0,79
TFL2 0,868
TFL3 0,87
TFL4 0,853
TFL5 0,857

TFL (Average) 0,848
TII2 0,786
TII3 0,832

TII (Average) 0,809

Rotated Component Matrixa

Component

Extraction Method: Principal Component Analysis.
 Rotation Method: Varimax with Kaiser Normalization.a

a. Rotation converged in 6 iterations.
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In this study 5 factors were identified and the major factor explained 71.65 percent of the variance which 
is over 50 percent suggested as threshold (Chaubey, et al., 2019). Table 5 illustrates the total variance 
explained in this study using principal component analysis.    

Table 5: Total Variance Explained

Total Variance Explained
Extraction Sums of Squared LoadingsRotation Sums of Squared Loadings

ComponentTotal % of Variance Cumulative % Total % of Variance Cumulative %
1 4,515 28,219 28,219 3,781 23,630 23,630
2 2,785 17,404 45,623 2,105 13,155 36,785
3 1,714 10,714 56,337 2,020 12,624 49,409
4 1,416 8,851 65,188 1,980 12,375 61,785
5 1,035 6,466 71,654 1,579 9,869 71,654
Extraction Method: Principal Component Analysis.

4.4 Discriminant validity

Discriminant validity referring to the extent factors are distinct and not correlated to each other. The 
variables should be related more strongly to the same factor than to other factors. In this study, the 
examination of the factor correlation matrix adopted to be able to evaluate the discriminant validity. 
Table 6 illustrates the factor correlation matrix. As correlations between factors are not exceed 0.7 then 
the discriminant validity is confirmed. 
 

Table 6: Factor Correlation Matrix

Factor Correlation Matrix
Factor 1 2 3 4 5
1 1,000 ,074 ,087 ,486 ,046
2 ,074 1,000 ,218 ,176 ,219
3 ,087 ,218 1,000 ,165 ,423
4 ,486 ,176 ,165 1,000 ,271
5 ,046 ,219 ,423 ,271 1,000
Extraction Method: Maximum Likelihood.  
 Rotation Method: Promax with Kaiser Normalization.

4.5 Construct validities

Confirmatory Factor Analysis (CFA) performed to evaluate the construct validities. For CFA, 
convergent, discriminant validities and reliability testing performed. To be able to evaluate the specific 
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relationships between variables in the model, a frame work was created using AMOS version 25 and all 
variables were configured. Convergent validity consisted of three main indicators namely factor 
loadings (standardized estimates), Average Variance Extracted (AVE) and Composite Reliability (CR) 
(Chaubey, et al., 2019). The result of Confirmatory Factor Analysis (CFA) is presented in Table 8 and 
thresholds are adopted from studies performed by Hu & Bentler (1999) and Fong, et al. (2011).

The following measures are useful for establishing validity and reliability: 
Reliability (CR > 0.7), Convergent Validity (AVE > 0.5), Discriminant Validity (MSV < AVE) and 
square root of AVE greater than inter-construct correlations (Hair J., et al., 2010).
The goodness of fit may be determined by calculation of some specific measures. Those metrics that 
should be reported are chi-square/df (cmin/df), p-value for the model, CFI, GFI, AGFI, SRMR, RMSEA 
and PCLOSE. It should also be mentioned that goodness of fit is also connected to sample size and the 
number of variables in the model. Table 7 illustrates the results and thresholds for those previously 
mentioned specific measures (Hu & Bentler, 1999). Model fitness indices were analyzed by using 
AMOS 25. Figure 2 illustrates the measurement CFA model applied in this study. 

Figure 2: Confirmatory Factor Analysis (CFA) model
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Table 7: Result of Confirmatory Factor Analysis (CFA) and thresholds

Measure Threshold This 
study

Chi-square/df (cmin/df) < 3 good; < 5 sometimes permissible 1,362
p-value for the model > 0.05 ,02

CFI > 0.95 great; > 0.90 traditional; > 0.80 sometimes 
permissible

,981

GFI > 0.90 ,944
AGFI > 0.80 ,910
SRMR < 0.09 ,041

RMSEA < 0.05 good; 0.05-0.10 moderate; > 0.10 bad ,040
PCLOSE > 0.05 ,794

Tucker–Lewis index 
(TLI)

> 0.90 ,973

Table 8: Model Validity Measures

CR AVE MSV MaxR(H) TFL HRM IC KS TII
TFL 0,892 0,626 0,255 0,905 0,791
HRM 0,771 0,543 0,055 0,850 0,044 0,737
IC 0,759 0,513 0,281 0,767 0,094 0,234** 0,716
KS 0,780 0,641 0,255 0,807 0,505*** 0,164* 0,124 0,801
TII 0,711 0,555 0,281 0,745 0,029 0,217* 0,530*** 0,242** 0,745

Validity Concerns
No validity concerns here.
References
Significance of Correlations:
† p < 0.100
* p < 0.050
** p < 0.010
*** p < 0.001

4.6 Common Method Bias

Common Method Bias (CMB) performed to evaluate the existence of the bias in the dataset. The bias 
may be due to an external influencer effecting on the given responses. An example to this may be the 
collecting data using a single (common) method, such as an online survey. This may introduce a 
systematic response bias that may inflate or deflate responses. Common Latent Factor (CLF) used in 
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this study to evaluate the common method bias. It was identified significant method bias in our model 
as indicated by a significant chi-square difference test in between a zero-constrain and unconstrained 
model (Table 9).  

Table 9: Common Method Bias (CMB)

 Chi-square df p-val Invariant?
Overall Model     
Unconstrained 82,81 75   
Fully constrained 123,92 91   
Number of groups  2   
     Difference 41,11 16 0,001 NO

4.7 Outliers and influentials

Concerning outliers and influentials, Cook’s distance analysis performed to determine if any 
(multivariate) influential outliers existed. In no case, a cook’s distance greater than one was observed 
and most cases were far less than 0.30000. Figure 3 illustrates the Cook’s distance observed versus 
identification numbers. 

Figure 3: The Cook’s distance observed versus identification numbers.

4.8 Multicollinearity
Concerning multicollinearity, the variable inflation factors for all predictors on all dependent variables 
examined and no Variable Inflation Factor (VIF) greater than 2 was observed which is far less than the 
threshold of 3. Table 10 illustrates all VIFs observed for this study. 
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Table 10: Multicollinearity and observed VIFs

After performing Confirmatory Factor Analysis (CFA) to evaluate and confirm the construct validities. 
The data imputed and a casual model created based on Independent Variables (IV) and Dependent 
Variables (DV). Figure 4 illustrates the casual SEM used in this study.

Figure 4: Casual SEM

4.9 Hypotheses testing:

To be able to test hypothesis one to six (H1–H6), regression analysis performed by regressing each 
independent variable with their dependent variable in AMOS. 

4.9.1 Direct Effects:

The direct positive effects between constructs is displayed in figure 5. Details will be discussed in the 
chapter 5 (Analysis and Discussion).  Figure 5 illustrates the casual SEM used for direct effects 
evaluation.

Coefficientsa
Unstandardized Coefficients Standardized Coefficients Collinearity Statistics

Model B Std. Error Beta t Sig. Tolerance VIF
(Constant) ,709 ,232 3,057 ,003

IC ,762 ,064 ,599 11,859 ,000 ,907 1,103
KS ,438 ,079 ,346 5,542 ,000 ,593 1,685
HRM ,019 ,037 ,027 ,528 ,598 ,884 1,132

1

TFL -,165 ,052 -,196 -3,205 ,002 ,619 1,614
a. Dependent Variable: TII
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Figure 5: Casual SEM for direct effects

Table 11 illustrates the goodness of fit for casual SEM for direct effects evaluation and thresholds 
listed in the table are from Hu & Bentler (1999).

Table 11: Goodness of fit for casual SEM for direct and thresholds

Measure Threshold This 
study

Chi-square/df (cmin/df) < 3 good; < 5 sometimes permissible 1,665
p-value for the model > 0.05 ,172

CFI > 0.95 great; > 0.90 traditional; > 0.80 sometimes 
permissible

,992

GFI > 0.90 ,991
AGFI > 0.80 ,956
SRMR < 0.09 ,047

RMSEA < 0.05 good; 0.05-0.10 moderate; > 0.10 bad ,054
PCLOSE > 0.05 ,372

Tucker–Lewis index 
(TLI)

> 0.90 ,975

Table 12 shows the standard β coefficients and their p-values. The results illustrate support for H1 and 
H6 hypotheses as both path coefficients for direct effects were significant and in line with the proposed 
hypotheses. It can be concluded that:

• HRM Incentive practices positively influence individual’s Knowledge Sharing (KS) (H1 
supported)

• Psychological Empowerment (PE) does not influence individual’s Knowledge Sharing (KS) 
(H2 is not supported)

• Transformational leadership (TFL) dos not moderate the effect of HRM-practices (knowledge 
sharing incentives) on knowledge sharing (KS) (H3 is not supported)

• Transformational leadership (TFL) dos not moderate the effect of Psychological Empowerment 
(PE) on knowledge sharing (KS) (H4 is not supported)
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• Knowledge sharing (KS) is not positively related to the individual creativity (IC). (H5 is not 
supported)

• Individual Creativity (IC) is positively associated with Technological Incremental Innovation 
(TII) (H6 is supported)

Table 12: Standard β coefficients and p-values for direct effects 

The direct effects between all factors are summarized in the conceptual model illustrated in Figure 6. 
Standard beta values and significance of correlations are illustrated for each direct effect.

Figure 6: Direct effects between all factors with standard beta and significance of correlations
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4.9.2 Indirect Effects:

SEM is applied to understand the indirect effects between the constructs. Details will be discussed in 
the next chapter (Chapter 5: Analysis and Discussion).  Figure 7 illustrates the casual SEM used for 
indirect effects evaluation.

Figure 7: Casual SEM for indirect effects

Table 13 below illustrates the goodness of fit for casual SEM for indirect effects evaluation and 
thresholds listed in the table are from Hu & Bentler (1999). And Table 14 shows the standard β 
coefficients and their p-values for indirect effects.

Table 13: Goodness of fit for casual SEM for indirect and thresholds

Measure Threshold This 
study

Chi-square/df (cmin/df) < 3 good; < 5 sometimes permissible 1,352
p-value for the model > 0.05 ,255

CFI > 0.95 great; > 0.90 traditional; > 0.80 sometimes 
permissible

,995

GFI > 0.90 ,992
AGFI > 0.80 ,964
SRMR < 0.09 ,043

RMSEA < 0.05 good; 0.05-0.10 moderate; > 0.10 bad ,039
PCLOSE > 0.05 ,474

Tucker–Lewis index 
(TLI)

> 0.90 ,986
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Table 14: Standard β coefficients and p-values for indirect effects

It can be concluded that:
• Knowledge sharing (KS) mediates the positive relationship between Transformational 

leadership (TFL) and Technological Incremental Innovation (TII).
• Individual Creativity (IC) mediates the positive relationship between HRM incentives 

practices (knowledge sharing incentives) and Technological Incremental Innovation (TII).
• Knowledge sharing (KS) mediates the positive relationship between HRM incentives practices 

(knowledge sharing incentives) and Technological Incremental Innovation (TII).

To test the mediating effect of Knowledge Sharing (KS), SEM was performed to evaluate the mediation 
effect. Baron and Kenny’s technique applied to test the mediating effect (Chaubey, et al., 2019). 
According to Baron and Kenny’s technique three conditions should be followed to test the mediating 
effect. First, transformational leadership (TFL) should be related to Knowledge Sharing (KS). Second, 
transformational leadership (TFL) should be related to Technological Incremental Innovation (TII). 
Third, when controlling Knowledge sharing (KS) as the mediating variable, the relationship of 
transformational leadership (TFL) as the independent variable and Technological Incremental 
Innovation (TII) as the dependent variable must be significantly smaller than it is when transformational 
leadership (TFL) is the only predictor. As seen in Figure 8, all of the three criteria of mediation were 
met. Therefore, it is confirmed that Knowledge Sharing (KS) mediates the relationship between 
Transformational leadership (TFL) and Technological Incremental Innovation (TII).
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Figure 8: Baron and Kenny’s technique applied to test the mediating effect (TFL-KS-TII)

In addition to KS, the researchers intended to test the mediating effect of Individual Creativity (IC). 
SEM was performed to evaluate the mediation effect. Baron and Kenny’s technique applied to test the 
mediating effect (Chaubey, et al., 2019). According to Baron and Kenny’s technique three conditions 
should be followed to test the mediating effect. First, HRM incentives practices, Knowledge Sharing 
Incentives, (HRM) should be related to Individual Creativity (IC). Second, HRM incentives practices, 
Knowledge Sharing Incentives, (HRM) should be related to Technological Incremental Innovation (TII). 
Third, when controlling Individual Creativity (IC) as the mediating variable, the relationship of 
transformational leadership (TFL) as the independent variable and Technological Incremental 
Innovation (TII) as the dependent variable must be significantly smaller than it is when HRM incentives 
practices, Knowledge Sharing Incentives, (HRM) is the only predictor. As seen in Figure 9, all of the 
three criteria of mediation were met. Therefore, it is confirmed that Individual Creativity (IC) mediates 
the relationship between HRM incentives practices, Knowledge Sharing Incentives, (HRM) and 
Technological Incremental Innovation (TII).
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Figure 9: Baron and Kenny’s technique applied to test the mediating effect (HRM-KS-TII & 
HRM-IC-TII)

4.10 Findings Summary

This section summarizes overall findings from all the hypotheses testing and the complete model. The 
obtained path model as a result from this study is shown and discussed in the next chapter (Chapter 5: 
Analysis and Discussion).  
 

• HRM Incentives practices positively influence individual’s Knowledge Sharing (KS). (H1 
supported)

• Psychological Empowerment (PE) does not influence individual’s Knowledge Sharing (KS). 
(H2 is not supported)

• Transformational leadership (TFL) dos not moderate the effect of HRM incentives practices 
(knowledge sharing incentives) on knowledge sharing (KS). (H3 is not supported)

• Transformational leadership (TFL) dos not moderate the effect of Psychological Empowerment 
(PE) on knowledge sharing (KS). (H4 is not supported)

• Knowledge sharing (KS) is not positively related to the individual creativity (IC). (H5 is not 
supported)
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• Individual Creativity (IC) is positively associated with Technological Incremental Innovation 
(TII). (H6 is supported)

• Transformational leadership (TFL) positively influence Knowledge Sharing (KS).
• HRM Incentives practices positively influence Knowledge Sharing (KS).
• HRM Incentives practices positively influence Individual Creativity (IC).
• Knowledge sharing (KS) positively influence Technological Incremental Innovation (TII).
• Knowledge sharing (KS) mediates the positive relationship between Transformational 

leadership (TFL) and Technological Incremental Innovation (TII).
• Individual Creativity (IC) mediates the positive relationship between HRM-practices 

(knowledge sharing incentives) and Technological Incremental Innovation (TII).
• Knowledge sharing (KS) mediates the positive relationship between HRM-practices 

(knowledge sharing incentives) and Technological Incremental Innovation (TII).
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5 ANALYSIS AND DISCUSSION
 
From the overall results in chapter 4, this chapter aims to explain and discuss the results obtained from 
this research study whether the results could answer the research questions and fulfill the primary 
research objectives or not. 

Primary objective of this research study is to get a deeper understanding of antecedents of Technological 
Incremental Innovation at the global product/process development project team level in multinational 
firms. The global product/process development project team is built up temporarily to be able to perform 
a product/process development project. Secondary objective of this research study is to get a deeper 
understanding of the influence of transformational leadership (TFL) at firm level, human resource 
management incentives practices (HRM) and psychological empowerment (PE) which will influence 
employee’s knowledge sharing behavior (KS), individual creativity (IC) and technological incremental 
innovation capability (TII) of technological-based organizations. Analyzing the relationship between 
previously mentioned constructs at mentioned cross-level is missing in the literature and this makes this 
study novel. As mentioned before, transformational leadership (TFL) at firm level mentioned in this 
study is defined as accepted and implemented common leadership style for the firm from the senior 
executives’ level of the firm down to the first line managers.

The research questions we aimed to investigate and answer were as follows:

• To understand a path model of transformational leadership effect on organizational 
innovation, especially the incremental innovation, based on two Swedish-founded international 
manufacturing companies. 

• To examine the mediating roles of Transformational leadership (TFL) at firm level and 
HRM-incentives practices, Psychological Empowerment (PE), Knowledge Sharing (KS) and Individual 
Creativity (IC) at global product/process development project team level on Technological Incremental 
Innovation (TII).

Nevertheless, outcomes from this research and SEM analysis show the results are not fully aligned with 
the former proposed model as illustrated in the Figure 1 presented in Chapter 2. But we instead propose 
a new model according to our research results from this study as shown in Figure 6 (for the direct effects), 
Figure 7 (for the indirect effects) and table 14. Reasons will be discussed in chapters 5.1-5.2.
Figure 10 illustrates the path model of the incremental innovation for two Swedish international 
manufacturing companies. 
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Figure 10: Path model of the incremental innovation for two Swedish international manufacturing 
companies.

A discussion section is presented in this study based on the results of the above Figure 10 which 
illustrates the path model of the incremental innovation for two Swedish international manufacturing 
companies. The following discussions designed in different sections aiming to cover all constructs and 
paths presented in the Figure 10.  

5.1 Relationships between Transformational Leadership (TFL) 
at firm level, employees’ intention to Knowledge Sharing 
(KS) and Technological Incremental Innovation capabilities 
(TII) at global product/process development project team 
level

5.1.1 Transformational Leadership (TFL) shows strong positive effect on 
Knowledge Sharing (KS)

This study confirmed that transformational leadership (TFL) and Knowledge Sharing (KS) are 
positively associated which is in line with the previous findings from study performed by Bednall, et al. 
(2018). Moreover, Knowledge Sharing (KS) also mediates the contribution of transformational 
leadership (TFL) practices to Innovative behavior and specifically Technological Incremental 
Innovation (TII). 

The reason why transformational leadership (TFL) has a positive direct effect on knowledge sharing 
(KS) for the population studied, would be the effect of applying transformational leadership style. By 
applying TFL style, company’s leaders foster collaboration among work groups and inspire individuals 
to have a clear common view of the final goals, this in turn will motivate individuals in global 
product/process development project team to share their knowledge as having sufficient knowledge is 
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the key factor to achieve a defined goal in knowledge intensive firms. As technological incremental 
innovation is the goal for the majority of the global product/process development project teams, then 
knowledge sharing may mediate the relationship between TFL and TII. Moreover, TFL leaders usually 
lead by examples and be a good role model for the followers. As the employees appreciate their leaders 
who support knowledge sharing behaviors, formulation of knowledge sharing culture can be 
implemented with perceive recognition under TFL leadership style. Therefore, the results from 
questionnaire show strong positive relationship between TFL and KS.

5.1.2 Transformational Leadership (TFL) and Technological Incremental 
Innovation (TII)

Despite the fact that organizations’ leaders have an essential influence on the subordinates, little research 
has focused on the relationship between transformational leadership (TFL) and Technological 
Incremental Innovation (TII). According to a literature, transformational leaders may be able to 
transform the global team units to higher team cohesion and this may facilitate the cooperation and 
coordination among global team members (Chang, et al., 2018). 

However, results from this study showed that transformational leadership (TFL) did not have a direct 
significant positive effect on Technological Incremental Innovation (TII) in manufacturing industry 
namely international manufacturing companies. So, hypothesis 3 were rejected in this study and could 
not show a moderating effect of transformational leadership.

Nevertheless, the results from this study confirmed that knowledge sharing (KS) mediates the 
relationship between transformational leadership (TFL) at firm level and Technological Incremental 
Innovation (TII) at global product/process development project team level which is in line with study 
performed by Bednall, et al. (2018).

Reason for the existence of this mediating mechanism would be the creation of an organizational culture 
fostering knowledge sharing. Then it makes possible for transformational leaders to inject new ideas, 
firm strategies and policies.  As mentioned in study performed by Matošková, et al. (2018), firms require 
to develop and train leaders for the position concerning the facilitating of knowledge sharing. The most 
important qualification for the leader should be to have a superior broadmindedness, be a good listener, 
be interested in individuals’ opinion and having communicative skills. Employees having the 
opportunities to bring up and discuss problems in the organization, will get a better understanding of 
their organizational goals, strategy and philosophy. Furthermore, it would be easier for these employees 
to align their individual goals with organization goals and objectives (Matošková, et al., 2018). 

In particular, the leaders should be able to communicate information concerning organizational changes, 
reason of changes and firm’s new objectives and goals. The previous mentioned leaders’ qualification 
may significantly influence and strengthen the relationship between transformational leadership and 
knowledge sharing and thereafter technological incremental innovation.
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5.1.3 Relationship between Knowledge sharing (KS) and Technological 
Incremental Innovation (TII)

In line with the previous findings from studies performed by Wang, et al. (2017) and Zhang, et al. (2018), 
this study confirmed that Knowledge Sharing (KS) and Technological Incremental Innovation (TII) are 
positively associated. Previous study performed by Wang, et al. (2017) examined the relationship 
between Knowledge sharing and innovation behavior focusing on Chinese companies. 
This research study offers empirical support that Knowledge Sharing (KS) and Technological 
Incremental Innovation (TII) are also positively related in manufacturing industry namely international 
manufacturing companies. Knowledge sharing including activities by which individuals sharing their 
knowledge with each other. This knowledge sharing process is essential for generating novel ideas 
(Wang, et al., 2017). As mentioned before due to social exchange theory (SET), those individuals 
involved in the knowledge sharing process, expecting that their contributions will be retaliated in the 
future. By involving in a knowledge sharing process, an individual may be able to learn and combine 
knowledge, leading to generation of new ideas that may be applied and realized which is defined as 
innovation (Wang, et al., 2017). Therefore, knowledge sharing may be assumed to play an important 
role to create innovation behavior in an organization. Previous studies such as Wang, et al. (2017) 
demonstrated the vital role of knowledge sharing to facilitate innovation. Wang, et al. (2017) also 
mentioned in their study which confirmed the effect of knowledge sharing on service innovation, 
employees’ innovative behavior in six Korean firms, to maintain organizational innovation and effecting 
on the innovation of middle managers. The creation of the innovation may lead to generation of new 
concepts, products and process development according to Wang, et al. (2017). 

As mentioned earlier, the population involved in this study have a high level of theoretical knowledge 
(54.9 % having M.Sc. degree of higher) but as individuals in global product/process development project 
teams participating in technological projects with very high degree of complexity, a high knowledge 
level in different theoretical fields are required. Therefore, the members of the global product/process 
development project teams should have different scientific fields to be able to cover all issues involving 
in a process/product development project and the knowledge sharing will be a key factor to be able to 
come up with a complete technological incremental innovative solution. 

Another explanation from this study is that successful development and implementation of Incremental 
Innovation is usually an outcome of the team efforts. This means that the knowledge sharing as well as 
collaborations among individuals working in the same team or across the team, must share their results, 
findings and perform brainstorming to overcome the problems and achieve their final defined goals. The 
whole process requires extensive discussion and knowledge sharing as a critical factor for success. 
Moreover, knowledge sharing also contribute to strong team collaboration, building trust, networking 
and making relationships which all these factors are crucial for the organization to drive innovative 
products and services to the markets.

5.1.4 Transformational Leadership (TFL) and Individual Creativity (IC)

Despite the previous findings from studies performed by Chaubey, et al. (2019) and Gumusluoglu & 
Ilsev (2009), this study could not confirmed that transformational leadership (TFL) at firm level and 
Individual Creativity (IC) at global product/process development project team level are direct positively 
associated. Previous study performed by Chaubey, et al. (2019) examined the relationship between 
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transformational leadership and individual creativity in manufacturing industry namely the Indian 
automobile industry. However, results from this study offers empirical support that transformational 
leadership (TFL) and Individual Creativity (IC) are not related in manufacturing industry namely 
international manufacturing companies. Furthermore, this study could not confirmed that 
transformational leadership (TFL) at firm level and Individual Creativity (IC) at global product/process 
development project team level are positively associated. 

Explanation of this research outcome would be related to the demographic data.  In the population 
studied (respondents), 54.9% had education degree of Master of Science (M.Sc.) or higher involving in 
technological (product/process) development projects. For the population such, developing new ideas, 
suggesting new ways to achieve goals and suggesting ways to increase quality, involved in their daily 
activity. Typically, the knowledge workers are self-motivators. Therefore, no positive effect of 
transformational leadership (TFL) on Individual Creativity (IC) could be confirmed.

5.2 Roles of Human Resource Management practices, especially 
the HRM incentives schemes, on Knowledge Sharing (KS), 
Individual Creativity (IC) and Technological Incremental 
Innovation (TII) at product/process development project 
team level

5.2.1 Relationships between HRM, IC, and TII

In line with the previous findings from study performed by Binyamin & Carmeli (2010), this study 
confirmed that HRM incentives practices, especially knowledge sharing incentives (HRM) and 
Individual Creativity (IC) are positively associated. Previous study performed by Binyamin & Carmeli 
(2010) confirmed theoretically and empirically that structuring of HRM processes may enable employee 
creativity and indicated that HRM structuring enables the creativity in the workplace. 

This study confirmed that HRM-practices, Knowledge Sharing Incentives (HRM) and Individual 
Creativity (IC) at global product/process development project team level are positively associated in 
manufacturing industry namely international manufacturing companies. This study also confirmed that 
Individual Creativity (IC) mediates the contribution of HRM incentives practices to Innovative and 
specifically Technological Incremental Innovation (TII), as the analyses showed that HRM incentives 
practices did not have a significant direct effect on Technological Incremental Innovation (TII) activity 
in manufacturing industry namely international manufacturing companies. 

In line with study performed by Binyamin & Carmeli (2010), this study shed light on how HRM-
practices, Knowledge Sharing Incentives (HRM) may enable Individual Creativity (IC) in a global 
context. For organizations that have a matrix organization where two or more managers are operating 
or for global product/process development project team members reporting to different managers, 
employees need to be able to predict managerial policies such as individual evaluation grounds. 
Structuring of the HRM-practices, Knowledge Sharing Incentives (HRM) (involving evaluating and 
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rewarding employee) provides a managerial framework which is essential for employees to be able to 
channel their efforts and energy to perform their tasks in a creative way instead of career planning. 

In this research, the studied population have high theoretical knowledge, sufficient motivation required 
to motivate the individuals to apply and implement their theoretical knowledge in their daily work 
aiming to suggest new ways to achieve goals or objectives. HRM incentives practices such as promotion 
and/or having financial rewards when individuals contribute in achieving process development and/or 
product development project goals, are motivating factor for individuals to apply and implement their 
potential creativity. That would be the reason why the results from this study reflected the positive 
relationship between HRM incentives practices and individual creativity (IC) and the mediating role of 
the individual creativity (IC) between HRM incentives practices and technological incremental 
innovation (TII). 

Moreover, these high expertise knowledge workers usually consider themselves as the valuable assets 
of the innovative companies. They look forward to future career paths and promotion opportunities as 
for self-fulfillment and motivation to contribute more to the workplace. Therefore, HRM incentives 
practices could directly influence the creativity and innovative capacity of the employees.

5.2.2 Relationship between HRM and KS

In line with the previous findings from study performed by KAŠE, et al. (2009) focusing on four 
heterogeneous Slovenian KIFs from information technology, Web-based services, telecommunications, 
and professional service industries, this study also confirmed that HRM-practices, Knowledge Sharing 
Incentives (HRM) are positively associated with Knowledge Sharing (KS) in manufacturing industry 
namely international manufacturing companies. The results illustrate support for H1 (Hypothesis 1) 
proposed by this study. The Social Exchange Theory (SET) may clarify the motivation of the knowledge 
sharing for the population in this study. Staff with higher level of educations are motivated to share their 
knowledge with their team members when participating in global product/process development project 
teams if the firm has clear HRM-practices, especially the knowledge sharing incentives (HRM). In line 
with the previous findings from study performed by Lopez-Cabrales, et al. (2009) focusing on Spanish 
industries with the most patents and having own R&D departments, this study also confirmed that 
knowledge sharing (KS) mediates the contribution of (HRM) incentives practices to innovation and 
specifically Technological Incremental Innovation (TII), as the analyses showed that HRM incentives 
practices did not have a significant direct effect on Technological Incremental Innovation (TII) activity 
in manufacturing industry namely international manufacturing companies. 

In their study KAŠE, et al. (2009) mentioned that the collaborative incentives and motivation HRM 
practices positively and directly affect intrafirm tacit knowledge transfer. Tacit knowledge is described 
in the previously mentioned study as a type of knowledge which is hard to formalize and would be best 
transferred by social interaction. In line with the research performed by KAŠE, et al. (2009), this study 
confirmed that HRM incentives practices positively and directly affect the intrafirm tacit knowledge 
sharing at global product/process development project team level. Moreover, the outcome from this 
research is also in line with the study performed by Ooi, et al. (2009). It shows that to foster HRM 
incentives practices which positively affect knowledge sharing (KS) behavior, an organization should 
design and apply knowledge sharing appraisal system, dual career path practice and reward system to 
encourage knowledge sharing (KS).
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5.2.3 Why Psychological Empowerment (PE) has been excluded from the 
model

After data analysis, this study confirmed also that some practices such as psychological empowerment, 
participation in decision making, impact, self-determination and job rotation, were not relevant in 
context of incremental innovation and were eliminated after CFA performed. The results are also in line 
with the study performed by Lopez-Cabrales, et al. (2009).

Researchers in this study believe that this finding is based on the population studied and also firms’ 
organizational cultures. The organizational cultures of both firms involved in this study are based on 
Swedish leadership style that among others, tries always to involve staff in decision making, provide 
self-determination and job rotation especially for the studied population with higher education level. 
The researchers in this study also believe that it would be an explanation to why Psychological 
Empowerment was not demonstrating relevancy in context of incremental innovation in this study. 

Reason is because, the psychological empowerment (meaning, competence, autonomy, and impact) is 
usually the base line of the Swedish leadership philosophy. As both firms in this study have a Swedish 
top management team then Psychological Empowerment could not demonstrate as a relevant factor in 
innovation context.

Besides the organizational culture, the demographic studies found that around 50% of total respondent 
have long job tenure more than 10 years, and also more than half of total population have high education 
level (Master of science degree and above). Both high expertise and well-educated employees could 
strength self-determination for individuals to drive their own works and responsibilities.

5.2.4 Understanding the impact of Knowledge Sharing (KS) on development 
of Individual Creativity (IC)

Despite the previous findings from studies performed by Imran, et al. (2018) and Zhang, et al. (2018), 
this study could not confirmed that Knowledge Sharing (KS) are positively associated with Individual 
Creativity (IC). The reason would be that the majority of the population studied, had high education 
level (54.9% had M.Sc. degree or higher). The studied population has already high theoretical 
knowledge and this makes it possible for them to be creative individuals. Moreover, most respondents 
of the research questionnaires are working in technical-oriented department with high research skills in 
each individual. This type of knowledge workers tends to be a self-study and self-motivation to perform 
their own research on particular subjects they interest. This could be another reason for them to create 
their own idea without rely only upon knowledge sharing from external sources.  

Previous study performed by Imran, et al. (2018) examined the relationship between Knowledge Sharing 
(KS) and Individual Creativity (IC) in services sector having headquarter in southern Punjab, Pakistan 
and confirmed that knowledge processes lead to improve employee creativity. This study could not offer 
empirical support that Knowledge Sharing (KS) and Individual Creativity (IC) are also related at global 
product/process development team level in studied international manufacturing companies. Therefore, 
hypothesis 5 rejected in this study.
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5.2.5 The relationship between the Employee Creativity (IC) and Incremental 
Innovation capabilities (TII) 

Results from this research show that Individual Creativity (IC) has a positive loading on Technological 
Incremental Innovation (TII). Thus, it confirmed that Individual Creativity (IC) and Technological 
Incremental Innovation (TII) are positively associated.  The results illustrate support for H6 (Hypothesis 
6) proposed by this study. 

It was found that the result is also in line with the previous study performed by Chaubey, et al. (2019) 
who examined the relationship between employees’ creativity and organizational innovation in 
manufacturing industry namely the Indian automobile industry. This study offers empirical support that 
Individual Creativity (IC) and Technological Incremental Innovation (TII) are also related in 
manufacturing industry namely international manufacturing companies. As employee creativity or as 
named in this study Individual Creativity (IC) plays an important role in Technological Incremental 
Innovation (TII), previous researchers have carried out extensive studies to find specific factors that may 
foster individual creativity and thereafter innovation. It should be mentioned that there is a gap in 
literature concerning the relationship between individual creativity and technological incremental 
innovation at global product/process development project team level in manufacturing industry namely 
international manufacturing companies. 

This study contributes to existing research on how individual creativity (IC) is positively associated with 
technological incremental innovation (TII) and how individual creativity (IC) mediates between HRM 
incentives practices (Knowledge Sharing Incentives) and technological incremental innovation (TII). 
Some other previous studies such as Gumusluoglu & Ilsev (2009) could not confirm a significant 
relationship between individual creativity (IC) and organizational innovation. Their reasoning is based 
on that individual creativity is necessary but not sufficient for innovation as the generated creative ideas 
would not be useful or not successfully implemented. Gumusluoglu & Ilsev (2009) also mentioned in 
their study that “novel information is less likely to be communicated through stronger ties (good friends 
or close relationships) than weaker ties (more distant relationships or distant colleagues)”. That would 
be the reason why a small group of R&D people did not demonstrate innovate behavior in previous 
studies. 
In this study, individual creativity at global product/process development project team level with weaker 
ties as confirmed, may lead to demonstration of Technological Incremental Innovation (TII). 

From the demographic data about populations in this study, the company’s staffs with high education 
level of two surveyed international firms are involved in process/product development project with 
defined target of technological incremental innovation achievements. Staff involving in such global 
team usually try to implement their creative idea and solutions leading to development of the firm’s 
existing processes and/or products. The high knowledge level and expertise of the population studied 
may describe the reason why individual creativity (IC) mediates between HRM-practices on knowledge 
sharing incentives (HRM) and technological incremental innovation (TII). Staff having higher level of 
education (54.9% of the population in this study had M.Sc. or higher degree) when expecting to be 
promoted (for example become senior engineer, expert etc.) or having financial rewards depending on 
their job performances, when participating in projects, having a higher driving force to implement their 
creative solutions and idea leading to technological incremental innovation. This would be the 
explanation why individual creativity (IC) mediating between HRM-practices, Knowledge Sharing 
Incentives (HRM) and technological incremental innovation (TII). 
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5.2.6  Relationships between HRM Incentives Practices, KS, and TII

In this study, we empirically examined the links of HRM-practices, especially the knowledge sharing 
incentives (HRM) and Technological Incremental Innovation (TII). Our research revealed that 
knowledge sharing (KS) mediates the relationship between HRM-practices, Knowledge Sharing 
Incentives (HRM) and Technological Incremental Innovation (TII) which can be described based on 
social exchange theory and at a global product/process development project team level. In line with the 
study performed by Wang, et al. (2017), we found that knowledge sharing plays an essential role in 
promoting innovation behavior and therefore Technological Incremental Innovation (TII). Therefore, 
innovative behavior may be occurred when employees have willingness of knowledge sharing. 
Binyamin & Carmeli (2010) in their study surveyed the relationship between HRM practices and 
Individual Creativity. Due to Binyamin & Carmeli (2010), creating a managerial framework containing 
HRM policies is essential to be applied in organization. This managerial framework is usually been 
defined as HRM processes structuring. HRM processes may help managers to realize vision and strategy 
in an organization. “Institution builders” concept defined in Binyamin & Carmeli (2010) study referred 
to HRM practices that aiming to design the organizational culture and outcomes in a long-term 
perspective. HRM job-oriented processes structuring is an example of the so-called institution builders. 
HRM job-oriented process including recruitment, training and promotion. The promotion is major part 
of the defined HRM incentives practices in this study. Financial incentives, promotion and reward 
structured through HRM incentives practices may lead to creating an organizational environment where 
employees are motivated to channel their energy and time to productive areas and creativity. In line with 
the previously mentioned research studies performed Wang, et al. (2017) and Binyamin & Carmeli 
(2010), this study also confirmed that HRM incentives practices focusing on Knowledge Sharing 
Incentives, are positively associated with Knowledge Sharing (KS) at global product/process 
development team level. Furthermore, this study also confirmed that knowledge sharing (KS) mediates 
the contribution of (HRM) incentives practices to innovation and specifically Technological Incremental 
Innovation (TII).
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6 CONCLUSION AND FUTURE WORK

Transformational leadership style should be applied aiming to company’s leaders to be able to identify 
and articulate a new vision for the organization/department/unit, to inspire others with their plan for the 
future. Moreover, company’s leaders adopted transformational leadership style, have a clear common 
view of the final aims, to provide a good model for employees to follow, to foster collaboration among 
work groups and finally to be capable of motivating and guiding colleagues in their jobs. HRM 
incentives practices should be designed and applied aiming to persuade employees with monetary and 
non-monetary rewards when they share their knowledge, such as organizational- or peer-recognition 
awards, promotions, and consequently a chance of career development with higher remunerations or 
salaries. Applying career path method gives a possibility for an organization to evaluate the performance 
of employees and based on this performance evaluation, employees who are contributing to achievement 
of technological incremental innovations would be promoted to senior engineers, experts, etc.

6.1 Implications

This study made a significant contribution to the existing literature in evaluating the impact of 
transformational leadership at firm level and HRM-practices, especially the knowledge sharing 
incentives (HRM) on knowledge sharing (KS), employee creativity (IC) and technological incremental 
innovation (TII). The study findings are significant to the Swedish founded international manufacturing 
firms with manufacturing sites around the globe. For international manufacturing firms, Technological 
Incremental Innovation (TII) is essential to be able to develop their existing products and processes by 
which the production costs will be decreased and be able to compete in an international context. The 
findings may also provide practical implications for managers aiming to improve Technological 
Incremental Innovation (TII) in their organizations. Managers should enthusiastically apply 
transformation leadership style to be able to promote employees knowledge sharing (KS) (Chang, et al., 
2018) by which will enhance Technological Incremental Innovation (TII) in firms. Furthermore, 
mangers should act as role models, pay individualized attention to employees’ personal requirements, 
supplying individuals by creating a collaborative environment and indecency to try out their new 
innovative ideas, encourage knowledge sharing and pay attention to professional requirements. 
Managers should also strive to develop the firm’s vision and break the overall vision into specific goals 
so that employees be able to align their efforts for achieving them. In conclusion, demonstrating high 
levels of transformational leadership will encourage knowledge sharing and innovative behavior in 
organizations (Wang & Nickerson, 2017) (Bednall, et al., 2018). Furthermore, if the organization aiming 
to facilitate knowledge sharing, then the directive or autocratic leadership style would not be an ideal 
leadership style and this will be realized by training managers to enhance their transformational 
leadership capabilities.  Demonstration of transformational leadership style will result in enhanced 
performance at global product/process development project team level of the organization. Those 
managers demonstrating transformational leadership style will be candidates to perform 
transformational leadership training for managers at lower level.   

Knowledge sharing among employees will increase the knowledge level of the firm and at the same time 
will enhance the interaction and communication among individuals and experts with different scientific 
background, as findings in this study illustrated, this facilitates the innovative behavior in the 
organization (Wang, et al., 2017). Therefore, to be able to create an innovative culture in the organization, 
managers should try to minimize all barriers concerning knowledge sharing. Moreover, managers need 
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to create an environment and organizational culture supporting knowledge sharing, some examples 
would be to establish mentoring program, designing knowledge sharing platforms and competence 
centers, holding communication meeting and discussions.  

Our results from this research study elucidated that HRM incentives practices increase both knowledge 
sharing and individual creativity in an organization (Binyamin & Carmeli, 2010) (KAŠE, et al., 2009). 
It should be mentioned that these HR practices aiming at individual level will influence even employees’ 
relationships in the organization. For international manufacturing companies involved in this study, 
incentives HRM practices and global team-based job design may enable firms to achieve competitive 
advantages by enhancing both knowledge sharing and individual creativity in the organization. The 
practical implications of this study is the confirmation that establishment of the HRM incentives 
practices is vital if the firm will promote individual creativity and knowledge sharing leading to 
technological incremental innovation. Managers demonstrating transformational leadership practices, 
for example by articulating and identifying vision, associating with HRM incentives practices may 
enhance employees’ extrinsic motivation to share their tacit knowledge. 

In summary, the research findings from this study revealed that Swedish founded international 
manufacturing firms with manufacturing sites around the globe may strengthen their technological 
incremental innovation ability by applying transformational leadership style and designing and applying 
HRM incentives practices (Knowledge Sharing Incentives). Transformational leadership style should 
be applied aiming to company’s leaders be able to identify and articulate a new vision for the 
organization/department/unit, to inspire others with their plan for the future and have a clear common 
view of the final aims, to provide a good model for employees to follow, to foster collaboration among 
work groups and finally to be capable of motivating and guiding colleagues on their jobs. HRM-practices 
should be designed and applied aiming to promote employees when they share their knowledge and 
consequently achieving financial or non-financial rewards. Applying career development strategy will 
make it possible for the organization to evaluate the performance of employees and based on the 
performed evaluation, employees who are contributing to achievement of technological incremental 
innovations would be promoted to senior engineers, experts, etc.

6.2 Limitations and Suggestions for Future Research

The following limitations are included in this study. First, there is common-method bias in this study as 
all data gathering were self-reported for both independent variables (IV) and dependent variables (DV). 
For performing future similar research study, subordinate-manager dual approach is highly 
recommended. 

The empirical and conceptual model applied in this cross-sectional study neglected some other variables 
that may impact Technological Incremental Innovation (TII) such as knowledge absorption capacity, 
knowledge acquisition, global product/process development project team cohesiveness, executive 
management team dynamics, intellectual capacity, etc. Furthermore, it can be a limitation concerning 
how an organization defines Technological Incremental Innovation (TII). 

More than fifty percent of the respondents in this study were from Europe and no respondent from Africa 
and Australia, the cultural background of the majority could limit the findings to be able to be 
generalized. For the future similar study, a balance between respondents from all continents is highly 
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recommended.  Moreover, it will gain to further research to include highly innovative nations beyond 
those of the study, such as in Asia (Korea, Singapore, etc.) which would expand the scope of the results. 

Moreover, this study has limited scope with two international companies founded in Sweden. Therefore, 
future study should be performed by involving more than two firms from other geographical contexts 
outside Sweden or Europe and this would be another avenue to investigate.  

Lastly, the measures used in this study applied Likert scale to gather respondents’ answers. There would 
be a risk that the respondents may have different interpretations on the scales, and thus impact the finding 
results. The future researcher should consider this issue more carefully when designing the 
questionnaires aiming to reduce ambiguity in the questions asked.
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8 APPENDIX

8.1 Measures 

Psychological Empowerment: Three scales for each psychological empowerment component 
were adopted. Below all scales for each subgroup are listed.

Meaning (Spreitzer, 1995)

• The work I do is very important to me (PE1).

Competence (Spreitzer, 1995) and (Subramaniam & Youndt, 2005)

• I am self-assured about my capabilities to perform my work activities (PE2).
• I am expert in particular job functions and my expertise is widely considered the best in our 

industry. (PE5)

Self-Determination

• I have considerable opportunity for independence and freedom in how I do my job (PE3).
Impact

• I have significant influence over what happens in my department (PE4).

HRM practices: Totally 6 scales were adopted covering organizational monetary and non-
monetary reward and career paths. Below all scales and their references respectively are listed.

Organizational Reward (Kankanhalli, et al., 2005):

• It is important to get a good work assignment where I can share my knowledge (HRM1).
• It is important to be promoted (for example become senior engineer, expert etc.) when I share 

my knowledge (HRM2).
• It is important to get a higher salary (as my job title will be changed to senior, expert etc.) when 

I share my knowledge (HRM3).

Liu & DeFrank (2013):

• It is important that the firm adopt a performance appraisal system to evaluate employees’ 
knowledge-sharing behavior (HRM4).

KAŠE, et al. (2009):

• Multiple career paths (become manager or become expert) are available to me in the company 
(HRM5).
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Bock, et al. (2005):
• It is important that company give rewards to employees who share their knowledge with others. 

(HRM6)

Knowledge Sharing: Totally 5 scales were adopted covering knowledge exchange and 
combination, knowledge donating and knowledge sharing. Below all scales for each subgroup are 
listed.

Items Measuring Knowledge Sharing (Exchange and Combination) (Collins & Smith, 2006):

• Employees believe that by exchanging and combining ideas they can move new projects or 
initiatives forward more quickly than by working alone (KS1).

• At the end of each day, our employees feel that they have learned from each other by exchanging 
and combining ideas (KS2).

• Employees at this company are proficient at combining and exchanging ideas to solve problems 
or create opportunities (KS3).

Knowledge sharing (Liao, et al., 2007)

• Our company staff often exchanges knowledge of working skills and information (KS4).

Knowledge management system: adapted from (Subramaniam & Youndt, 2005)

• Employees use embedded system provided by company to share knowledge and information 
among departments in structural and systematic ways. (KS5)

Individual Creativity: Totally 7 scales were adopted covering role identity as creative employee, 
perceived coworker expectations for creativity, self-views for past creative behavior and 
Perceived Organizational Valuing of Creativity. Below all scales for each subgroup are listed.

Role Identity as a Creative Employee (Farmer, et al., 2003):
• To be a creative employee is an important part of my identity (IC1).
• I can do creative or innovative work without feeling threatened by others (IC2).

Self-Views for Past Creative Behavior (Farmer, et al., 2003):
• I help other people develop new ideas (IC3).

Perceived Organizational Valuing of Creativity (Farmer, et al., 2003):
• Top management is very supportive of creative work (IC4).
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Employee creativity: adapted from (Sigala & Chalkiti, 2015)
• I suggest new ways to achieve goals or objectives (IC5).
• I seek out new technologies, processes, techniques, and/or product ideas (IC6).
• I suggest new ways to increase quality (IC7).

Transformational Leadership: Totally 5 items are concluded for four transformational 
leadership behaviors namely, identify and articulate a vision, provide an appropriate model, foster 
the acceptance of the group goal, and show high performance expectations. Below all scales for 
each subgroup are listed. 

Transformational leadership (Podsakoff, et al., 1990)

• The company’s leaders provide a good model for me to follow. (Provide an appropriate model) 
(TFL3)

• The company’s leaders foster collaboration among work groups. (Foster the acceptance of the 
group goal) (TFL4)

Transformational leadership: adapted from (García-Morales, 2008)

• The company’s leaders always identify and articulate a new vision for the 
organization/department/unit. (Identify and articulate a vision) (TFL1) 

• The company’s leaders inspire others with his/her plan for the future and have a clear common 
view of the final aims. (Identify and articulate a vision) (TFL2)

• The company’s leaders are capable of motivating and guiding colleagues on their jobs. (TFL5)

Technological Incremental Innovation:  Totally 6 scales were adopted covering different 
aspects of the technological incremental innovation. Below all scales for each subgroup are listed.

Kleysen & Street (2001):

• In my current job, I often look for opportunities and experiment with new solutions to improve 
an existing process, technology and/or product. (TII1)

• In my current job, I often implement new ideas. (TII2)
• In my current job, I often implement small adaptations to an existing process, technology and/or 

product. (TII3)  

Hung, et al. (2011):
• Our products and services are more customized to our customers than our competitors. (TII4)
• We continuously use innovative technology to improve the quality and speed of our production 

and our services. (TII5)
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Table 15: Questionnaires structure including the latent constructs and controlled variables
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8.2 Demographic data 

Below are graphical illustrations of demographic data of the respondents who took the survey.

29.2%

70.8%

Female Male

Percentage (%) by gender of the participants respond to 
the questionnaires.  

Figure 11: Percentage of questionnaire respondents classified by genders.
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Figure 12: Percentage of questionnaire classified by age of the respondents.
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Senior Manager; 
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Classification of the questionnaires' participants  based on 
work position (percent, %)

Figure 13: Percentage of the respondents classified by the work position or job level.
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Figure 14: Respondents grouped by number of working experiences in the company.
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Figure 15: Education level of the questionnaires’ participants.
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Figure 16: Number of respondents based on different working locations or countries.
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