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Abstract - Many studies in recent years have investigated innovation and organizational reform, and have largely focused on 
the questions of how to improve an organization's innovation capability. In connection with the resource-based view (RBV), 
Barney(1991)[8] points out that a key issue is how organizational resources can be used to achieve a sustainable competitive 
advantage. From this point of view, the knowledge, skills, and abilities possessed by employees can be considered important 
resources boosting an organization's innovation capability, and employees’ knowledge innovative behavior is a key element 
displaying their knowledge, skills, and abilities. What external and internal factors influence employees’ knowledge 
innovative behavior? The chief goal of this study is to test the correlation between human resource management (HRM) 
systems, the willingness to share tacit knowledge, employees' knowledge sharing behavior, and employees’ knowledge 
innovative behavior, while also verifying whether innovation management procedures can be established. Findings from 
evidential analyses include: First, the willingness to share tacit knowledge plays an important role in innovation integration 
models and collaboration-based HRM systems can induce employees to share the willingness to share tacit knowledge 
hidden in their brains, which can further boost organization members' innovative behavior. Secondly, two pathways may 
influence employees’ knowledge innovative behavior. The first pathway is the positive effect of knowledge-based HRM 
systems on employees’ knowledge innovative behavior. The second pathway is the use of collaboration-based HRM systems 
to induce employees to share their willingness to share tacit knowledge and thereby influence employees’ knowledge 
innovative behavior. We verify that different human resource management strategies can activate these different pathways 
for enhancing employees’ knowledge innovative behavior. 
 
Keywords - Knowledge-Based HRM Systems, Collaboration-Based HRM Systems, The Willingness to Share Tacit 
Knowledge, Employees’ Knowledge Sharing Behavior, Employees’ Knowledge Innovative Behavior. 
  
I. INTRODUCTION 
 
Many studies in recent years have investigated 
innovation and organizational reform [3], and have 
largely focused on the questions of how to improve 
an organization's innovation capability, and what 
external and internal factors influence an 
organization's innovation capability [73]. In 
connection with the resource-based view (RBV), 
Barney (1991)[8] points out that a key issue is how 
organizational resources can be used to achieve a 
sustainable competitive advantage. From this point of 
view, the knowledge, skills, and abilities possessed 
by employees can be considered important resources 
boosting an organization's innovation capability 
[52,68], and employees’ knowledge innovative 
behavior is a key element displaying their knowledge, 
skills, and abilities. Furthermore, human resource 
management (HRM) systems are arguably 
inseparable from corporate strategies, and this link 
necessarily also applies to innovation strategies 
[5,28,42]. A close connection between human 
resource (HR) strategies and organizational strategies 
can enable employees to better meet the expectations 
of stakeholders within and outside the organization 
[29]. The question this study seeks to answer is 
therefore, in the context of innovation, how much 
contribution does HRM systems make to employees’ 
knowledge innovative behavior? In order to answer 
this problem, this study attempts to analyze the role 

of the willingness to share tacit knowledge embedded 
in HRM systems in employees’ knowledge 
innovative behavior.  
 
Uncovering how HRM systems enhance employees’ 
knowledge innovative behavior via the willingness to 
share tacit knowledge can provide new insights 
concerning RBV, strategic human resource 
management, and innovation. This study's chief 
contributions in these three areas are as follows: First, 
this study provides previously lacking empirical 
support to the assumption in RBV that human 
resources are a unique resource helping enterprises 
maintain a competitive advantage [49]. Secondly, this 
study enriches the field of strategic human resource 
management: We hypothesize that knowledge-based 
HRM systems directly influence individual 
innovative behavior. Collaboration-based HRM 
systems can stimulate employees' the willingness to 
share tacit knowledge [36] and sharing, which 
enhances raising employees’ knowledge innovative 
behavior. This study verifies that different human 
resource management strategies may influence 
employees' behavior via different pathways. Thirdly, 
this study proposes an integrated model of 
innovation: This study provides an integrated model 
of HRM systems, the willingness to share tacit 
knowledge, and employees’ knowledge innovative 
behavior in research and development (R&D) 
departments, and this model can be used to improve 
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employees’ knowledge innovative behavior. Based on 
these ideas, we argue that the willingness to share 
tacit knowledge makes human resources a unique 
resource conferring a sustainable competitive 
advantage on an organization. This study provides 
empirical support from the R&D department of a 
high-tech firm in Taiwan for the foregoing theoretical 
assertions.  
 
II. LITERATURE REVIEW 
 
2.1.HRM Systems as a Promoter of Employees’ 
knowledge innovative behavior 
An organization's innovation capability depends on 
employees' expression of individual innovative 
behavior [17]. Innovation may exist at many levels in 
an organization. Kimberly and Evanisko (1981)[30] 
suggested that organizational innovation exists at the 
individual, group, and organizational levels. Although 
individual innovation constitutes only one level of 
organizational innovation, individual innovative 
behavior may have extremely important effects on 
innovation at other levels. In the book The 
Knowledge-Creating Company, Nonaka and 
Takeuchi (1995)[52] emphasized the importance of 
individual employees in the knowledge innovation 
process; according to this viewpoint, knowledge 
innovation should be seen as the diffusion of 
knowledge possessed by individuals to the 
organization's innovation capabilities. Because of 
this, an organization's innovation capability is 
generated through the interaction of individuals. 
Nonaka and Takeuchi (1995)[52] stressed that an 
organization cannot create knowledge without 
individuals. Consequently, an organization's 
innovation capability is the collective manifestation 
of individual employees’ knowledge innovative 
behavior, which is to say that employees' innovative 
knowledge and skills is derived from experience 
creating products, etc [2,67]. Behavioral role theory 
also suggests that employees' behavior roles are a key 
to successful implementation of strategies [29].  
Past RBV research mostly emphasized the 
relationship between resources and performance, and 
paid relatively little attention to how to make the 
most efficient use of management resources 
[69].Scholars have also verified that human resource 
management is an organizational system capable of 
using resources in an effective manner [37,54,55]. 
HRM systems can consequently be considered an 
organizational management system encouraging 
employees to share the willingness to share tacit 
knowledge.  
From the point of view of strategic human resource 
management, Schuler and Jackson(1987)[61] 
proposed that different human resource management 
strategies can induce different employee roles and 
behaviors, and an organization should therefore select 
appropriate human resource management measures 
capable of inducing employees to engage in behavior 

needed by the organization, and thereby facilitating 
the implementation of strategies. In addition, Miles 
and Snow(1978)[45] proposed that different 
organizational strategies will give rise different 
human resource management strategies. 
Organizational innovation strategies may involve 
"knowledge-based HRM systems" or "collaboration-
based HRM systems,"[36,42] where knowledge-
based HRM systems implie that the organization's 
HRM systems commit resources and equipment in an 
effort to integrate the organization's internal 
knowledge [19]. The establishment of this type of 
HRM systems has the goal of "knowledge 
integration." In contrast, collaboration-based HRM 
systems are team-oriented. Past literature has 
explained teamwork as enhancing group members' 
collaboration in order to create unique knowledge for 
the organization [52]. Because of this, collaboration-
based HRM systems refer to HRM systems seeking to 
enhance an organization's innovation capability by 
stimulating internal collaboration [53]. The 
establishment of this type of HRM systems has a goal 
of stimulating collaboration between employees. This 
study therefore classifies HRM systems as 
knowledge-based HRM systems and collaboration-
based HRM systems in order to determine the 
effectiveness of HRM systems with regard to 
individual innovative behavior.  
Knowledge integrated via knowledge-based HRM 
systems tends to be explicit innovative knowledge. 
Because explicit innovative knowledge can be 
encoded in signs and symbols, it is formulaic 
information that can be transferred via formal 
systems [64]. Highly codified knowledge tends to be 
explicit, evident, and observable [44], and these 
characteristics facilitate the storage of explicit 
innovative knowledge; misinterpretation of explicit 
innovative knowledge will not influence individual 
innovative behavior [20,21].  
One method of enhancing employees’ knowledge 
innovative behavior is to use knowledge-based HRM 
systems to develop the organization's internal human 
resources [36]. Paauwe and Boselie (2005)[54] 
suggested that HRM systems can influence 
employees’ knowledge innovative behavior via 
individual, specific human resource management 
functions (so that employees follow the strategic 
directions desired by the organization). In line with 
this inference, a firm may employ specific human 
resource management functions in its training, 
compensation systems, and performance assessment, 
so as to integrate the organization's internal 
knowledge.  
A firm may provide internal training serving to 
integrate the organization's knowledge [35]. An 
organization may consider training integrating 
knowledge to be necessary because it can improve 
employees' problem-solving ability [10,33]. In 
addition, a firm may design training activities around 
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innovative thinking and core competences in order to 
enhance employees' innovation ability [46].  
Stimulus may also be applied in the form of 
compensation [26]. Compensation systems must 
include incentive methods encouraging innovative 
employees [6,41,46]. Because of the difficulty in 
delimiting innovative behavior [1], result or output 
incentives are most effective when they reward group 
contribution. Incentives may also embody innovative 
thinking, such as when salary standards are set based 
on innovative knowledge so as to encourage 
employees to continue to develop innovative 
behavior.  
Employees may receive feedback concerning their 
work and how to improve their performance, which 
may promote autonomous employee management. 
Managers should provide performance assessment 
assistance and feedback in order to help employees 
resolve performance problems. These methods may 
all serve as effective methods of promoting 
knowledge development and innovative solutions 
[72]. 
The goal of knowledge-based HRM systems is to 
develop both valuable innovative knowledge already 
existing in the market and the organizational own 
unique innovative knowledge. In addition, the 
development of knowledge-based HRM systems can 
help a firm to acquire valuable innovative knowledge 
and boost employees' accumulation of individual 
knowledge and skills [37], yielding potential benefit 
and unique human resources [35,36,71]. We therefore 
propose the first hypothesis:  
 
H1: Knowledge-based HRM systems have a positive 
effect on employees’ knowledge innovative behavior.  
Another type of HRM systems is termed 
collaboration-based HRM systems [35,36]. While 
knowledge-based HRM systems are knowledge 
oriented, collaboration-based HRM systems are team 
oriented. One innovation-related organizational 
variable in the literature is the "work team." 
Innovation usually begins with an innovative 
individual thought, after which collective analysis 
and development by the work team creates new 
products and services from the initial idea [65]. This 
is the process of innovation. Work teams are 
considered an effective means of creating and 
communicating innovative ideas [14,22]. Work teams 
are an important recent trend in organizational design, 
and are considered a key element in the innovation 
and improvement of products and services [15,27,68].  
In collaboration-based HRM systems, we focus on 
training activities based on team functions. The 
design of a work team should foster mutual 
dependency, and encourage members to work 
together to find new solutions to problems [28]. As a 
consequence, in collaboration-based HRM systems, 
the development of interpersonal skills training will 
have a positive influence on employees’ knowledge 
innovative behavior, which is because it facilitates 

interaction between colleagues, and encourages the 
circulation of new ideas and points of view [38].  
Barczak and Wilemon (2003)[7] verified that work 
team members tend to be very interested in 
innovation when the team's innovation capability is 
set as a compensation standard. The process of 
compensation systems should also uphold team 
standards [35]. In this context, Balkin et al. (2000) 
[5]also verified that there is a positive correlation 
between long-term incentive programs and 
employees’ knowledge innovative behavior. 
Performance assessment systems should uphold team 
standards [35], and team-based performance 
assessment systems can effectively stimulate 
individual innovative behavior [16,31]. 
Collaboration-based HRM systems have been proven 
to be an effective means of providing the organization 
with specific innovative knowledge [35,36]. 
Collaboration-based training, compensation systems, 
and performance assessment methods can promote 
information sharing and creation among organization 
members [38].  
 
2.2.The Mediating Role of The willingness to share 
tacit knowledge  
Knowledge can be analyzed from different points of 
view. Literature on intellectual capital distinguishes 
three types of capital: human capital, organizational 
capital, and social capital [62,63]. Human capital is 
defined as the knowledge, skills, and abilities 
possessed and used by individuals. Organizational 
capital is defined as institutionalized knowledge and 
codified experience [71] embodied in and used by 
databases, patents, operating manuals, structures, 
systems, and processes. Social capital is embedded or 
used in interpersonal relationships, and takes the form 
of relationship networks [47]. According to 
Subramaniam and Youndt (2005)[63], each 
constituent element is accumulated and disseminated 
using different methods: human capital via 
individuals, organizational capital via company 
structures or processes, and social capital via 
relationships and networks. In view of these 
conceptual issues, we focus on the effect of human 
capital on employees’ knowledge innovative 
behavior, which is to say the effect of the knowledge, 
skills, and abilities possessed and used by individuals 
on individuals' innovative behavior.  
With regard to human capital, the most exclusive and 
inimitable resource is the willingness to share tacit 
knowledge embedded in employees. The foregoing 
hypothesis begs the question of how the form and 
characteristics of knowledge can enhance employees' 
knowledge innovation. Looking from the point of 
view of cognition, when we take knowledge as the 
logic of consequence, circulating knowledge is 
continuously processed, can correctly portray 
objective knowledge, and can be encoded via logical 
methods and easily transferred to other individuals. 
For its part, the constructive viewpoint emphasizes 
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organizational learning [39]. From this perspective, 
knowledge is created via experiences and activities, 
and is not easily encoded or expressed. This is the 
willingness to share tacit knowledge discussed in this 
study [52,57].  
What system can induce the emergence of the 
willingness to share tacit knowledge hidden in 
employees' brains? Among HRM practice systems, 
collaboration-based HRM systems are best able to 
cause the emergence of the willingness to share tacit 
knowledge latent among group members [35,36]. The 
literature also explains how the importance of groups 
or teams lies in promoting the emergence of tacit 
knowledge possessed by group members [35,36,52]. 
In collaboration-based HRM systems, team skills are 
the goal of training. Furthermore, performance 
assessment and the compensation process should 
uphold group standards [35]. Collaboration-based 
HRM systems are consequently a key starting point 
for an organization's dissemination of tacit 
knowledge.  
Collaboration-based HRM systems have been found 
to an effective means of increasing the willingness to 
share tacit knowledge [35,36]. Communication 
mechanisms, rotating job transfer schemes, team base 
pay compensation systems, and performance 
assessment methods may be employed to promote 
information sharing and induce team members to 
share their tacit knowledge [23].  
H2: Collaboration-based HRM systems have a 
positive effect on the willingness to share tacit 
knowledge.  
When innovative knowledge is tacit knowledge, 
innovative knowledge cannot easily be encoded and 
shared in the form of marks or symbols. Because tacit 
knowledge is extremely personal and socially 
constructed, the willingness to share tacit knowledge 
cannot easily be codified or expressed. The ability to 
use the willingness to share tacit knowledge is 
derived from an individual's prior experience and 
familiar knowledge, but prior knowledge can also 
cause innovative knowledge to be misinterpreted. As 
a consequence, when innovative knowledge is tacit 
knowledge, the interaction between knowledge 
transmitters and knowledge receivers will require 
observation and immediate discussion for the transfer 
of knowledge to be effective. This implies that the 
effective transmission of tacit knowledge plays an 
important role in individual innovative behavior [40].  
H3: The willingness to share tacit knowledge has a 
positive effect on employees’ knowledge sharing 
behavior.  
The willingness to share tacit knowledge is a key 
element in the enhancement of employees’ 
knowledge innovative behavior [35,63]. The 
willingness to share tacit knowledge embodies unique 
human resource characteristics, where unique human 
resource characteristics refer to the rare knowledge, 
skills, and abilities possessed by the organization's 
employees. These resources can be transferred to 

another organization only with great difficulty [70]. 
The willingness to share tacit knowledge is rare, and 
is created by the experiences and activities of the 
organization's members. It is not easy to encode or 
express using logical methods, and consequently 
cannot be readily transferred to another organization. 
The uniqueness of the willingness to share tacit 
knowledge can enable an organization to gain and 
maintain a competitive advantage [9,62]. A collective 
innovative capability can be achieved only when 
employees possessing rare the willingness to share 
tacit knowledge, skills, and abilities engage in 
individual innovative behavior. The willingness to 
share tacit knowledge therefore gives employees the 
motivation to effectively engage in individual 
innovative behavior [32].  
H4: The willingness to share tacit knowledge has a 
positive effect on employees’ knowledge innovative 
behavior.  
 
2.3.The Process of Employees’ knowledge 
innovative behavior 
Knowledge embodies the concept of flow [25]. 
Knowledge sharing involves give and take between 
knowledge transmitters and knowledge receivers, 
which implies that transmitters are not necessarily 
entirely willing to share knowledge with receivers. 
Even if receivers invariably wish to learn new 
knowledge, if knowledge-holding transmitters are 
unwilling to transmit knowledge to receivers, 
knowledge will not be shared. In contrast, if receivers 
are unwilling or unable to learn, even if knowledge 
transmitters are willing to transmit knowledge to the 
receivers, it will likewise be impossible to achieve 
knowledge sharing. These circumstances may cause a 
knowledge trading market to be inefficient [13,66].  
Nonaka (1994)[51] posits that the main goal of 
knowledge management is to achieve knowledge 
innovation. When members of an organization 
interact and share each other's information and 
knowledge, the sharing of individual knowledge [48] 
can stimulate the emergence of individual innovative 
knowledge [20,21], which can enable the 
organization to create new knowledge, and enhance 
the organization's innovative capability. Knowledge 
innovation occurs through sharing of knowledge 
between knowledge transmitters and receivers, which 
will result in the linear growth of the information and 
experience obtained by both parties. If individuals 
can continue to exchange knowledge with others, and 
feedback and extend problems, it will be possible to 
achieve exponential growth of knowledge and 
experience, and exponentially growing experience 
and knowledge can serve as a source of innovative 
capability for the organization [18]. It has been noted 
that an enterprise's performance may be correlated 
with employees' willingness to share knowledge with 
others within the organization. Knowledge 
management can be considered a set of strategies for 
ensuring that appropriate persons obtain appropriate 
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knowledge at appropriate times. By helping members 
share information, knowledge management can 
promote collective intelligence and enhance the 
organization's response and innovation capabilities.  
H5: Employees' knowledge sharing behavior has a 
positive effect on employees’ knowledge innovative 
behavior.  
The chief goal of this study is to analyze the 
correlation between HRM systems, the willingness to 
share tacit knowledge, employees' knowledge sharing 
behavior, and employees’ knowledge innovative 
behavior, while also verifying whether innovation 
management procedures can be established. HRM 
systems is consequently taken as the independent 
variable in this study, while the willingness to share 
tacit knowledge and employee knowledge sharing 
behavior are taken as mediating variables, and 
employees’ knowledge innovative behavior is the 
dependent variable. HRM systems are divided among 
knowledge-based HRM systems and collaboration-
based HRM systems. With regard to innovative 
knowledge, the willingness to share tacit knowledge 
is taken as the knowledge characteristic factor. With 
regard to employees’ knowledge innovative behavior, 
the two variables of knowledge innovation behavior 
and knowledge sharing behavior are taken as the key 
elements in analysis of knowledge innovation 
behavior.  
-------------------------------- 
Insert Fig 1 about here  
-------------------------------- 
III. METHOD 
 
3.1.Sampling and Respondents  
R&D professionals are widely acknowledged to be 
knowledge workers. Their work is characterized by 
complex system design, knowledge related to the 
rapid advances in technology, and strong competition 
for sustaining innovation [4]. In addition, the 
innovative behaviors among R&D professionals are 
quite different from those of traditional workers 
[4,11,12]. As the R&D process is extremely 
complicated and an employee only possesses 
expertise in a specific area, knowledge will not be 
available to other individuals until its owners make 
the objects of the knowledge available. Therefore, it 
is important to investigate how much contribution 
HRM systems make to employees’ knowledge 
innovative behavior in R&D professionals. 
 
 The sample consisted of 564 R&D employees 
working in eleven high-tech companies in Taiwan. 
The companies are engaged in applied research in 
computer systems and other industries; such research 
is critical for high-tech industries. Eleven companies 
were chosen to provide a representative sample of 
different firm sizes. Generally, companies with 
successful experience in knowledge management 
have large- scale operations; the average total 
operating revenue of the eleven companies in our 

sample is more than US $3 billion.  
 
3.2.Measures 
3.2.1. Independent variables  
3.2.1.1. Knowledge-based HRM systems 
The 7 items created to assess knowledge-based HRM 
systems in high-tech industries are based on 
discussions of HR systems by Lepak and Snell 
(2002)[36]. The items, all rated on 6-point Likert 
scales representing the importance of each practice in 
searching for solutions to knowledge-creation 
problems, reflect the following three systems: (a) 
“training” includes training opportunities for learning 
new knowledge, and learning methods for new 
knowledge; (b) “compensation” includes knowledge-
based compensation, knowledge-based bonus, and 
knowledge-based  stocks; (c) “performance 
assessment” refers to knowledge-based assessment, 
and feedback from supervisors.  
 
3.2.1.2.Collaboration-based HRM systems 
The 7 items created to assess collaboration-based 
HRM systems in high-tech industries are based on 
discussions of HR systems by Lepak and Snell 
(2002)[36]. The items, all rated on 6-point Likert 
scales representing the importance of each practice in 
searching for solutions to knowledge-creation 
problems, reflect the following three systems: (a) 
“training” includes team building and cooperative 
skills training, and interpersonal and communication 
skills training ; (b)“compensation” includes team-
based compensation, team-based bonus, and team-
based stocks; (c) “performance assessment” refers to 
methods of assessing goal setting performance, and 
team participation.  
 
3.2.2.Mediating variables 
3.2.2.1.The willingness to share tacit knowledge 
Three items, all rated on 6-point Likert scales 
representing importance for R&D professionals, were 
chosen based on the discussion of the willingness to 
share tacit knowledge by Liu and Liu (2008)[40]. The 
items measured the willingness to share tacit 
knowledge variable: (a) “the willingness to share tacit 
knowledge” includes sharing work-related knowledge 
from accumulated experience, high tacit knowledge, 
and high knowledge complexity. 
 
3.2.2.2.Employees’ knowledge sharing behavior  
The patterns of employees’ knowledge sharing 
behavior were the mediating variables of interest in 
this study. Rated by a 6-point Likert scale, two 
patterns of employees’ knowledge sharing behavior 
were measured. First, knowledge sharing in a large 
group setting refers to the transmission of useful 
knowledge to a large number of people via internal 
and external education, training, and publications. 
Three items were used to measure this construct. The 
second, measured by three questions, was knowledge 
sharing in a small group setting, which was defined as 
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the private sharing of useful knowledge with 
coworkers belonging to the same group. The 
measures of these two variables were adapted from 
the theoretical literature [60]. 
 
3.2.3.Dependent variable--Employees’ knowledge 
innovative behavior 
Employees’ knowledge innovative behavior was the 
major dependent variables of interest in this study. 
Knowledge creation among R&D professionals, 
which was defined as the process by which an 
individual acquires new knowledge, was rated by a 6-
point Likert scale and measured by three questions. 
The employees’ knowledge innovative behavior 
include “individual research, experimentation, and 
learning experience”, “survey and investigation of 
external resources” and ”the processes for acquiring 
new idea”. The measures of this variable were 
adapted from the theoretical literature [59]. 
 
3.2.4.Common Method Variance 
The data for the independent and dependent variables 
were obtained from the same respondents, which may 
have introduced a common method bias. We 
controlled for this bias both methodologically and 
statistically. First, we took steps to protect 
respondents’ anonymity and counterbalanced the 
order of items. Second, we employed Harman’s 
single-factor test [58]. Specifically, we incorporated 
all the variables in an exploratory factor analysis and 
examined the unrotated factor solution to determine 
the number of factors necessary to account for the 
variance. The results revealed no general factor (the 
loading for the first principle component was only 
0.28), suggesting that there is no systematic variance 
common to the measures. 
 
IV. RESULT 
 
4.1.The Measurement Model 
We tested the factor structure of our survey measure 
using Confirmatory Factor Analysis (CFA), a method 
developed to test whether the hypothesized latent 
variables can be identified empirically and to assess 
the validity and reliability of the measures. First, 
based on the results of successive testing and 
modification of different models for the same data, 
different variable sets were combined in the final 
model. For this final CFA, χ2 = 920.19, df = 194 (p = 
0.00). The indices show acceptable fit: GFI = 0.88, 
CFI = 0.94, NFI = 0.92, NNFI = 0.92. The 
standardized factor loadings, along with descriptive 
item data, are shown in Table 1. 
-------------------------------- 
Insert Table 1 about here  
-------------------------------- 
Seven items load on the Knowledge-based HRM 
systems factor: “Training opportunities for learning 
new knowledge,” “Learning methods for new 
knowledge,” “Knowledge-based compensation,” 

“Knowledge-based bonus,” “Knowledge-based 
stocks,” “Knowledge-based assessment,” and 
“Feedback from supervisors.” The loadings range 
from 0.69 to 0.95. Cronbach’sα for the full 7-item 
scale is 0.76. 
Seven items load on the Collaboration-based HRM 
systems factor: “Team building and cooperative skills 
training,” “Interpersonal and communication skills 
training,”  “Team-based compensation,” “ Team-
based bonus,” “ Team-based stocks,” “Methods of 
assessing goal setting performance,” and “Team 
participation.” The loadings range from 0.74 to 0.88. 
Cronbach’sα for the full 7-item scale is 0.74. 
Three items load on the willingness to share tacit 
knowledge factor. All three have substantial loadings 
(0.42–0.77) on the factor. These items are “Share 
work-related knowledge from accumulated 
experience,” “Share high tacit knowledge,” and 
“Share high knowledge complexity.” Cronbach’sα for 
the full 3-item scale is 0.60. 
Three items load on the Employees’ knowledge 
sharing behavior factor, and all three items have quite 
high loadings (0.71– 0.88). These items are 
“Coaching,” “Private sharing in small groups,” and 
“Public sharing in small groups.” Cronbach’sα for the 
full 3-item scale is 0.87. Finally, three items, 
“Individual research, experimentation, and learning 
experience,” “Survey and investigation of external 
resources,” and “The processes for the acquirement of 
new idea,” load on the Employees’ knowledge 
creative behavior factor; all these loadings are 
substantial (0.67– 0.87). Cronbach’sα for the full 3-
item scale is 0.79. 
Finally, Confirmatory Factor Analysis (CFA) was 
used to examine the validity and reliability of the test 
instrument. The procedure for assessing content 
validity, which involved operationalizing the 
constructs, was based on an extensive literature 
review and discussion of the questionnaire with 
superiors in organizations of the type used in our 
sampleprior to determining the wording of the items. 
Second, the results of the CFA show that seven 
variables display convergent validity, as the analysis 
yielded seven factors with factor loadings displaying 
the expected patterns. Table 2 shows the correlations 
among these seven factors. The diagonal of the 
matrix presents the internal-consistency coefficients 
of the reliability of the unity-weighted sums of the 
item scores; the Cronbach’s α coefficients vary 
between 0.60 and 0.87, exceeding the 0.60 threshold 
recommended by Hair et al. (1998). Thus, the 
reliability and internal consistency of the variables 
are confirmed. 
-------------------------------- 
 Insert Table 2 about here  
-------------------------------- 
4.2.The Structural Model 
As the next step, path models were fitted to the data 
to test the proposed model. As the hypotheses do not 
explicitly specify the relations among all the factors 
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and some unexpected relations were found, it was 
decided to test the fit of a sequence of models. The 
selection criteria for the final model were: (1) the fit 
to the data, and (2) the interpretability of the 
estimated relations. The final path model yielded a 
test statistic of χ2  = 561.35, df = 84 (p =0.00). The 
indices of fit were found to be acceptable: GFI = 
0.88, CFI = 0.91, NFI = 0.89, NNFI = 0.88. Thus, we 
cannot reject the hypothesis that the path model 
correctly reproduces the correlations among the latent 
variables. The final model is illustrated in Fig. 2. 
-------------------------------- 
 Insert Fig 2 about here  
-------------------------------- 
The pattern of direct effects revealed by the path 
model provides mixed evidence in support of the 
study’s hypotheses. Based on Hypothesis 1, we 
expected a significantly positive direct relationship 
between knowledge-based HRM systems and 
employees’ knowledge innovative behavior, and that 
is what we observed (0.20). Thus, Hypothesis 1 is 
supported. Based on Hypothesis 2, we expected a 
significant positive effect of collaboration-based 
HRM systems on the willingness to share tacit 
knowledge. The result from the path model (0.49) 
supports this hypothesis. Hypothesis 3 proposed that 
there should be a positive effect of the willingness to 
share tacit knowledge on employees’ knowledge 
sharing behavior. As the result (0.65) is significant, 
Hypothesis 3 is supported.  
Based on Hypotheses 4, we expected the willingness 
to share tacit knowledge to have a positive effect on 
employees’ knowledge innovative behavior. 
However, the direct effect of the willingness to share 
tacit knowledge on employees’ knowledge sharing 
behavior is only 0.65, and the direct effect of 
employees’ knowledge sharing behavior on 
employees’ knowledge innovative behavior is only 
0.38. However, once again we cannot interpret the 
pattern of influences among the variables unless we 
consider the indirect effects—the effect of the 
willingness to share tacit knowledge factor on 
employees’ knowledge innovative behavior mediated 
by employees’ knowledge sharing behavior (0.65 x 
0.38 = 0.24). Table 3 shows the decomposition of the 
indirect effects for performance appraisal 
systems.Based on to Hypotheses 5, we expected 
positive effects of employees’ knowledge sharing 
behavior on employees’ knowledge innovative 
behavior. As the result (0.38) is significant, 
Hypothesis 4 is supported. 
-------------------------------- 
 Insert Table 3 about here  
-------------------------------- 
 
DISCUSSION 
 
Although research on innovation has attracted 
substantial academic interest, only a small number of 
studies have attempted to analyze employee 

knowledge and how human resource management can 
enhance employees’ knowledge innovative behavior. 
This study therefore employs theory and empirical 
research to promote the development of this academic 
field.  
 
Our research results indicate that the willingness to 
share tacit knowledge plays an important role in 
innovation integration models. This finding is 
consistent with RBV literature, and implies that 
appropriate management of key resources (including 
the willingness to share tacit knowledge) can enhance 
innovative capability, and through diffusion can boost 
the organization's competitive advantage and 
performance [8,9,34,43,56]. Moreover, this study's 
findings concerning collaboration-based HRM 
systems are in line with Barney’s(1995)[9] suggestion 
that appropriate human resource management 
strategies must be used to effectively manage key 
resources. Our results also confirm that collaboration-
based HRM systems can induce employees to share 
the willingness to share tacit knowledge hidden in 
their brains, which can further boost organization 
members' innovative behavior. Our results indicate 
that the willingness to share tacit knowledge (unique 
knowledge) derived from employees is the best 
resource for promoting innovation. We also verify the 
argument that human resources are unique resources 
that an organization can use to achieve innovation; 
this concept previously lacked systematic empirical 
support in the RBV literature [49].  
 
Our research results indicate that two pathways may 
influence employees’ knowledge innovative 
behavior. The first pathway is the positive effect of 
knowledge-based HRM systems on employees’ 
knowledge innovative behavior. The second pathway 
is the use of collaboration-based HRM systems to 
induce employees to share their willingness to share 
tacit knowledge and thereby influence employees’ 
knowledge innovative behavior. We verify that 
different human resource management strategies can 
activate these different pathways for enhancing 
employees’ knowledge innovative behavior. From the 
point of view of strategic human resource 
management, organizational innovation strategies 
will spin off innovative human resources 
management strategies [45], and different innovative 
human resource management strategies (knowledge-
based HRM systems and collaboration-based HRM 
systems) will induce different employee roles and 
behavior [61]. Organizations should therefore select 
appropriate human resource management measures 
inducing employees to engage in behavior needed by 
the organization, and thereby facilitating the 
implementation of strategies. In addition, this study 
further verifies that there is no one universally 
appropriate human resources system; this interesting 
finding suggests that different HRM systems are 
suitable for different knowledge characteristics.  
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This study's contribution to the field of innovation 
lies in its examination of innovation management 
processes combining individual behavior and 
organizational innovation. The two innovation 
management pathways derived from the literature in 
this study can be used to improve an organization's 
innovation. The first pathway involves the use of 
knowledge-based HRM systems, and enables an 
organization to use its information platform to 
increase its internal explicit innovative knowledge, 
which can boost employees’ knowledge innovative 
behavior and improve organizational innovation. The 
second pathway involves the use of collaboration-
based HRM systems, and encourages knowledge 
sharing among employees, and promotes an increase 
in the organization's internal the willingness to share 
tacit knowledge; employee knowledge sharing can 
enhance knowledge innovation and improve 
organizational innovation.  
 
IMPLICATION 
 
These results have several practical implications. The 
first of these is that R&D departments' knowledge 
workers are an important factor promoting product 
innovation. Managers who wish to increase 
innovation should seek to locate and recruit 
employees possessing unique knowledge; unique 
knowledge is not easily replicated, and can give the 
organization a competitive advantage. The second 
implication is that managers must rely on 
collaboration-based HRM systems management 
personnel to perform such tasks as the establishment 
of team training activities and a team performance 
assessment system, and judgment of employees' 
ability to work with a team. These practically-
oriented employees should interact and share 
knowledge (necessary for product innovation), skills, 
and attitudes. Finally, this study suggests that HRM 
should strive to achieve two goals connected with 
innovative capabilities. The first of these is that 
management should employ HRM systems to assess 
employees' interpersonal relationship skills training 
and teamwork performance, and provide 
compensation accordingly. The second is that the 
organization should remember that good performance 
and success at innovation hinges on employees' the 
willingness to share tacit knowledge.  
 
LIMITATION 
 
In spite of this study's many academic contributions, 
our research was nonetheless subject to certain 
restrictions. This study focused on human capital, and 
neglected other aspects of knowledge, such as social 
capital (networking between knowledge employees) 
and organizational capital (systematic, codified 
knowledge). These relationships may suggest ideas 
for future research, and whether social capital and 
organizational capital can boost the uniqueness of 

human capital is an extremely interesting question. 
Secondly, even though we obtained adequate data and 
stability in this study, the sample number was 
insufficient to test structural equation model (SEM) 
[24] relationships, and no segmentation of the 
industry population was performed. Specific 
homogeneities may exist among companies, because 
all such companies are highly innovative. Finally, we 
focused on two types of HRM systems; the existence 
of other types of HRM systems would help us 
complete this analysis.  
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