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Abstract- This study treated the high-tech industry of Taiwan as the target to probe into the relationships among leadership, level of 
organizational learning, type of organizational culture, level of innovative activities implementation and new product development 
performance. The research subjects were 670 high-tech firms in the three major science parks of Taiwan. A questionnaire survey was 
conducted by mail, with 89 valid samples retrieved. The respondents were the firm supervisors. According to the research findings, 
different types of leadership significantly and differently influence the level of innovative activities implementation. When the level of 
organizational learning is high, the level of innovative activities implementation is positively and significantly influenced. The levels of 
rational culture, hierarchical culture, consensual culture and developmental culture significantly influence the level of innovative 
activities implementation. Thus, the high-tech industry can enhance organizational learning using goal-oriented, caring and supportive, 
and innovative and adaptive leadership. By combining and adopting the characteristics of rational culture, hierarchical culture, 
consensual culture and developmental culture, firms can enhance the level of implementation of innovative activities in order to upgrade 
new product development performance. 
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I. INTRODUCTION           

Under highly competitive environmental pressure, how 
high-tech industry selects appropriate leadership and 
organizational culture and includes organizational learning in 
innovative activities in order to rapidly introduce new 
products and shorten new product development and market 
introduction cycle time. According to related research, higher 
executive degree of involvement in innovative activities 
significantly and positively influences new product 
development performance (Cooper & Kleinschmidt, 1996; 
Gatignon & Xuereb, 1997; Kotabe, 1990). Different kinds of 
leadership significantly and differently influence the 
executive degree of involvement in innovative activities 
(Oldham & Cummings, 1996; Bougrain & Haudeville, 2002; 
Friedman et al., 2000). Degree of organizational learning 
significantly and positively influences the executive degree of 
involvement in innovative activities (Bates & Khasawneh, 
2005; Joaquin & Ricardo, 2008; Weerawardena et al., 2006 ). 
In addition, different types of organizational cultures 
significantly and differently influence the executive degree of 
involvement in innovative activities (Chang & Lee, 2007; 
Panne et al., 2003). However, few of these empirical studies 
included leadership, organizational learning and 
organizational culture in innovative activities to explore their 
effects on new product development performance. Hence, 
this study will treat the high-tech industry as the subject and 
probe into the leadership effects, degree of organizational 
learning and type of organizational culture on executive 
degree of involvement in innovative activities and correlation 
between executive degree of innovative activities and new 
product development performance. The research purposes are 
as follows: (1) to probe into effect of leadership on executive  

 
 

 

degree of innovative activities; (2) effect of organizational 
learning on executive degree of involvement in innovative 
activities; (3) effect of type of organizational culture on 
executive degree of involvement in innovative activities; (4) 
effect of executive degree of involvement in innovative 
activities on new product development performance; (5) 
according to the research findings, this work will  serve as a 
reference for the high-tech industry to execute innovative 
activities and reinforce new product development 
performance.  
 
 

II. LITERATURE REVIEW 

1. LEADERSHIP AND EXECUTIVE DEGREE 
OF INNOVATIVE ACTIVITIES 

 

   Dubrin (2001) suggested that leadership means the capacity 
to enhance the confidence of organizational members to 
accomplish organizational goals. According to Tayeb (1995), 
leadership includes work orientation and personnel orientation. 
Work orientation emphasizes work performance. Personnel 
orientation refers to caring about and positive interactions 
between management and employees. Competing Values 
Leadership proposed by Quinn (1988) is a leadership 
framework based on competing values. It is a total thinking 
model. In the Competing Values Leadership framework 
leadership is classified into goal oriented, stable and 
conservative, considerate and supportive and innovative and 
adaptive. The leadership framework proposed by Quinn (1988) 
is based on new leadership theory and matches the leadership 
requirement in the high-tech industry. This study treats goal 
oriented, stable and conservative, considerate and supportive 
and innovative and adaptive as indicated by Quinn (1988) as 
the leadership classifications.  
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     Robbins & Coulter (2005) suggested that innovation means 
to transform creativity into useful goods, services or work 
methods. According to different types, innovative activities are 
categorized as follows: (1) product innovation: the scholars 
include Kelm et al.(1995) and Kochhar & David (1996). 
Product innovation means to introduce new goods to market 
(Betz, 2003). Measurement of innovative activities is based on 
specific goods; (2) process innovation: the scholars include 
Johannessen & Dolva (1994) and Scott & Bruce (1994). 
Damanpour & Gopalakrishnan (2001) indicated that process 
innovation is the method to create or improve production, 
service or management and operation. It aims to measure 
innovation by a series of process or stage; (3) product and 
process innovation: Lumpkin & Dess (1996) suggested 
defining innovative activities using dual product and process 
perspectives; (4) multiple innovation:  Robbins (1996) and 
Chuang (2002) suggested that innovative activities should 
include product innovation techniques, process and equipment 
and system, policy, plan, management and service innovation. 
Tien et al. (2007) allocated innovative activities into 
management, technology, market and cultural innovative 
activities. Based on the classification by Tien (2007) this study 
explores innovative activities using four dimensions: 
management, technology, market and culture.  
     Based on Bougrain & Haudeville (2002), Transformational 
Leadership enhances execution of innovative activities. Using 
Transformational Leadership, employees treat old problems 
from new perspectives. It encourages employees to make 
efforts to enhance corporate innovative capacity. According to 
Friedman et al. (2000), if leadership can encourage employees� 
learning and support their innovation and new ideas, it will 
upgrade executive degree of innovative activities. Based on the 
previous literature review, this study proposes H1: different 
kinds of leadership significantly and differently influence 
executive degree of involvement in innovative activities. 
 

2. DEGREE OF ORGANIZATIONAL LEARNING 
AND EXECUTIVE DEGREE OF INNOVATIVE 
ACTIVITIES 
Pace (2002) suggested that organizational learning means 

the adjustment of organizational mechanism to respond to 
environment. The process is the method or procedure of 
organizational learning to accomplish specific goals. 
Templeton et al. (2002) indicated that organizational learning 
is the combination of a series of activities in organization, 
including information acquisition, information 
communication, information explanation and organizational 
memory. Pace (2002) classified organizational learning into 
information sharing, trend consultation, learning practice and 
achievement tendency. Tippins & Sohi (2003) divided 
content of organizational learning into information 
acquisition, information communication, sharing 
interpretation and organizational memory. This study treats 
four dimensions of organizational learning, information 
acquisition, information communication, sharing 
interpretation and organizational memory, proposed by 
Tippins & Sohi (2003) as the dimensions of organizational 
learning activities.  
     According to Bates & Khasawheh (2005), when 
organizations have learning culture, they will enhance 
innovative activities execution. Akgun et al. (2007) suggested 
that commitment to learning, sharing vision and open 

mentality in organizations can reinforce innovation of 
products, services, process, market and strategies. Based on 
research findings of Joaquin & Ricardo (2008), 
organizational learning will influence product innovation 
performance. Weerawardena et al. (2006) indicated that 
organizational learning positively influences organizational 
innovation. Upon the previous literature view, this study 
proposes H2: higher degree of organizational learning 
positively and significantly influences innovative activities.  

3. TYPE OF ORGANIZATIONAL CULTURE 
AND EXECUTIVE DEGREE OF INNOVATIVE 
ACTIVITIES 

    Jones & George (2007) suggested that organizational 
culture means the common values, regulations, behavioral 
criteria and expectations that influence interaction and 
cooperation among individuals and groups in the realization 
of organizational goals. The competing value framework 
proposed by Quinn (1988) includes four types of culture: 
rational culture, hierarchical culture, consensual culture and 
developing culture. This study treats rational culture, 
hierarchical culture, consensual culture and developing 
culture proposed by Quinn (1988) as the organizational 
culture classifications.  
    Based on Chang & Lee (2007), when organizational culture 
is supportive and innovative, it significantly and positively 
influences management innovation and technique innovation. 
Panne et al. (2003) suggested that organizational culture is the 
key success factor of innovation. When organizational culture 
refers to learning, supporting and encouraging innovation, it 
means organizations pursue the optimal long-term innovation 
culture in a dynamic environment (Kotter & Heskett, 1992). 
Based on the previous literature review, this study proposes 
H3: different kinds of organizational culture significantly and 
differently influence executive degree of involvement in 
innovative activities.  

4. INNOVATIVE ACTIVITIES AND NEW PRODUCT 
DEVELOPMENT PERFORMANCE 

     McDonough et al. (2001) measured new product 
development performance using the gap between expected 
and actual performance. Indicators include accomplishment of 
goals and projects, speed of new products to market, outcome 
of commercialization, quality of new products, satisfaction 
with customers� needs and total satisfaction. According to 
research findings of Driva et al. (2000), firms of 
manufacturing industry tend to measure new product 
development performance by total cost of projects, punctual 
accomplishment of projects, gap between actual cost of 
projects and budget, gap between actual and expected 
accomplishment time and time of new products to market. 
Bart (1999) defined new product development performance as 
the difference between actual new product and goal 
accomplishments. According to literature review and 
definition of Bart (1999), this study adopts 5 indicators of 
new product development performance: (1) new products 
developed match the time to market; (2) new products 
developed match the expected quality; (3) new products 
developed match the expected market share; (4) satisfaction 
with percentage of successful new product development to 
market; (5) cost of new product development to market is 
within the budget.  
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     Afuah (1998) indicated that the main purpose of 
innovation is to satisfy customers� needs by new products or 
services. Enterprises can improve product attributes or create 
new ones by innovative activities to provide new products or 
services matching customers� needs and create unique 
competitiveness of enterprises. Research by Gatignon and 
Xuereb (1997) demonstrated that innovative activities will 
influence the performance and cost of new product 
development. Based on the research findings of Kotabe 
(1990), there is a positive correlation between product 
innovation degree and new product development 
performance. Based on the previous literature review this 
study proposes H4: higher executive degree of involvement 
in innovative activities significantly and positively influences 
new product development performance.  

III. RESEARCH METHOD 
    This study explores the correlation among leadership, 
organizational learning, type of organizational culture, 
executive degree of influence on innovative activities and 
new product development performance. According to 
literature review, this study develops hypotheses below:  
H1: Different kinds of leadership significantly and differently 
influence execution degree of involvement in innovative 
activities.  
H2: Higher degree of organizational learning significantly 
and positively influences innovative activities.  
H3: Different organizational cultures significantly and 
differently influence execution degree of involvement in 
innovative activities.  
H4: Higher executive degree of involvement in innovative 
activities significantly and positively influences new product 
development performance.   

1. QUESTIONNAIRE COLLECTION AND DATA 
ANALYSIS 

   This questionnaire has 6 parts. Parts 1~5 are measured 
using the Likert 5-point scale. Part 1: leadership: (1) goal 
oriented; (2) stable and conservative; (3) considerate and 
supportive; (4) innovative and adaptive. Part 2: degree of 
organizational learning: (1) information acquisition; (2) 
information communication; (3) sharing interpretation; (4) 
organizational memory. Part 3: type of organizational culture: 
(1) rational culture; (2) hierarchical culture; (3) consensual 
culture; (4) developing culture. Part 4: executive degree of 
innovative activities: (1) innovative activities of technology; 
(2) innovative activities of market; (3) innovative activities of 
management; (4) innovative activities of culture. Part 5: new 
product development performance, including 5 indicators. 
Part 6: type of industry and business scale. Type of industry is 
classified into integrated circuit industry, computer and 
peripheral equipment industry, communication industry, 
photoelectric industry, precision machinery industry and 
biotechnology industry. According to the number of 
employees, business scale is divided into large-scale firms 
and small and medium ones. This study treats 670 high-tech 
firms in top three science parks of Taiwan (including 439 
firms in Hsinchu Science Park, 6 firms in Central Taiwan 
Science Park and 165 firms in Southern Taiwan Science Park) 
as subjects. From March to April 2013, the researcher 
collected related data by mailing questionnaires. The 

questionnaire respondents were current personnel or those 
who participated in new product development projects. 
Eighty-nine valid samples were retrieved. Nunnally (1978) 
suggested that in exploratory research, reliability above 0.7 is 
acceptable. As to variables in this study, Cronbach�s á 
coefficients for all variables is above 0.7 and thus they are 
reliable. Data are analyzed by SPSS. The method of data 
analysis is analysis of variance (ANOVA).  

2. MEASUREMENT OF VARIABLES 
    Variables include leadership, organizational learning, 
organizational culture, executive degree of innovative 
activities, new product development performance and 
characteristics of firms. Measurement of variables is shown 
as follows:  

3. MEASUREMENT OF LEADERSHIP 
    The leadership scale in this study is based on the scales 
designed by Quinn (1988), Cameron & Quinn (1999) and 
Chou (2009). Leadership is classified into 4 types: goal 
oriented, stable and conservative, considerate and supportive, 
innovative and adaptive. The items of execution are below. 
     (1) Goal oriented: (a) supervisors clearly inform the 
employees of the goals in the firms; (b) supervisors 
specifically assign the duty for each member; (c) supervisors 
instruct the employees by SOP and correct them 
appropriately; (d) supervisors recognize the priority and 
directions; (e) supervisors are work performance oriented; (f) 
supervisors actively accomplish the expected goals of the 
firms; (g) supervisors encourage the employees to pursue 
better work results.  

(2) Stable and conservative: (a) supervisors pay attention 
to details of the written documents; (b) supervisors often 
examine the progress of the plans; (c) supervisors often 
analyze the firm�s situations so that employees will know 
how to improve; (d) supervisors establish measures to 
examine performance; (e) supervisors maintain normal and 
stable firm operation; (f) supervisors coordinate plans by 
budgeting; (g) supervisors establish cross-departmental teams 
for important items.  

(3) Considerate and supportive: (a) supervisors are 
thoughtful for employees; (b) supervisors assist with 
employees� planning of career; (c) supervisors support the 
issues proposed by employees; (d) supervisors allow 
employees to fully express their views and lead to common 
consensus; (e) supervisors encourage employees to participate 
in decision making; (f) supervisors try to enhance employees� 
loyalty to firms; (g) supervisors actively avoid the conflict 
among employees.  

(4) Innovative and adaptive: (a) supervisors solve the 
problems by creative measures; (b) supervisors clearly 
elaborate the vision of firms and continuously reinforce them; 
(c) supervisors have new attempts by new concepts and 
procedures; (d) supervisors encourage employees to continue 
improving their behavior; (e) supervisors try to maintain 
positive relationship with ranking managers ; (f) supervisors 
make efforts to express opinions and concepts to external 
world; (g) supervisors often interact with other companies and 
customers to maintain positive relationship.  
     Scoring is based on Likert 5-point scale. �Strongly agree� 
is 5 points, �agree� is 4, �neutral� is 3, �disagree� is 2 and 
�strongly disagree� is 1.   
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3.1 MEASUREMENT OF ORGANIZATIONAL 
LEARNING 
    This study treats 4 dimensions of organizational learning 
proposed by Tippins & Sohi (2003) as the indicators to 
measure degree of organizational learning. According to 
business of high-tech industry, organizational learning 
activities are classified as follows:  

(1) Information acquisition: (a) the firms regularly contact 
with customers to find their needs and expectation; (b) firms 
study and confirm customers� needs; (c) firms treat customers 
as the sources of market information; (d) firms often inquire 
about the customers� needs or expectation; (e) firms often 
collect related information for customers� goals.  

(2) Information communication: (a) members of different 
departments share information of customers; (b) members 
who need the customers� information the most can easily 
acquire it; (c) representatives of different departments 
regularly hold the conferences to discuss customers� needs; 
(d) different departments pass the important information 
obtained related to customers to other departments; (e) 
different departments can easily acquire related customer 
information.   

(3) Sharing interpretation: (a) supervisors usually have 
consistent views about the customers� needs; (b) supervisors 
usually have consistent views about the way to provide 
customers with the most satisfying service; (c) supervisors 
usually share the same views regarding the effect of new 
information received on customers or competing firms.  
     (4) Organizational memory: (a) firms have the business 
procedure to deal with customers� orders; (b) firms learn to 
deal with difficult customers by past experience; (c) firms 
have SOP to determine customers� needs; (d) firms have 
standard procedure to effectively deal with customers� 
complaints; (e) firms recognize the customers� problems 
according to past experience; (f) firms have complete 
managerial system regarding customers� information.  
      Scoring is based on Likert 5-point scale. �Strongly agree� 
is 5 points, �agree� is 4, �neutral� is 3, �disagree� is 2 and 
�strongly disagree� is 1.   

3.2   MEASUREMENT OF ORGANIZATIONAL 
CULTURE 

Organizational culture scale in this study is based on 
organizational culture questionnaires designed by Quinn 
(1988), Deshpande & Farley (1999) and Parker & Bradley 
(2000). Organizational culture is divided into rational culture, 
hierarchical culture, consensual culture and developing 
culture as follows.  

(1) Rational culture: (a) firms pay attention to the 
accomplishment of work performance and tasks; (b) leaders 
of firms instruct employees to accomplish the goals; (c) 
cohesion of firms is from the accomplishment of work 
performance and tasks; (d) organizational atmosphere is 
competitive and values achievement; (e) firms� rewards for 
employees are based on the accomplishment of goals or work 
performance.  

(2) Hierarchical culture: (a) firms are formal organizations 
with hierarchy. The duty of each member is properly 
regulated; (b) leaders of firms expect employees to work by 
rules, policy or procedure; (c) cohesion of firms is based on 
laws, regulations and policy. The main task is to maintain 

successful organizational operation; (d) firms emphasize 
stability and efficiency of stable operation; (e) firms award 
employees according to the positions.  

(3) Consensual culture: (a) firms are human organizations 
and resemble big families; (b) leaders help employees 
develop their potential as teachers and friends; (c) force of 
cohesion is loyalty and trust; (d) firms pay attention to human 
resources, emphasize team work and enhance employees� 
morale; (e) firms treat all employees equally and have fair 
rewards.  

(4) Developing culture: (a) firms are innovative and 
employees have intention to undertake risk and challenge; (b) 
leaders of firms encourage employees to undertake risk and 
innovation; (c) cohesion of firms is from innovation and 
R&D to be pioneers in the market; (d) firms pay attention to 
growth and acquire new resources to respond to new 
challenge at any time; (e) firms� rewards for employees are 
based on creativity or plans proposed by employees.  
      Scoring is based on Likert 5-point scale. �Strongly agree� 
is 5 points, �agree� is 4, �neutral� is 3, �disagree� is 2 and 
�strongly disagree� is 1.  

3.3 MEASUREMENT OF EXECUTIVE DEGREE  OF 
INNOVATIVE ACTIVITIES 

This study adopts the innovative activities classification 
by Tien et al. (2007) and according to related literature 
review, innovative activities is classified into innovative 
activities of technology, innovative activities of market, 
innovative activities of management and innovative activities 
of culture. Execution items are shown below  

(1) Technique innovation: (a) they develop new techniques 
or equipment to enhance product quality or lower cost; (b) 
they improve current technique or equipment to enhance 
product quality or lower cost; (c) they introduce new 
techniques or equipment to enhance product quality or lower 
cost;  

(2) Market innovation: (a) firms use new techniques or 
business according to customers� needs to increase customer 
satisfaction; (b) firms change business process according to 
customers� needs to increase customer satisfaction; (c) firms 
develop different kinds of products according to customers� 
needs to enhance customer satisfaction.  

(3) Management innovation: (a) firms introduce new 
managerial system to increase the capacity to undertake the 
orders; (b) they train the employees to use new techniques or 
equipment; (c) they improve business procedure to respond to 
customers� needs; (d) they train employees to accept new 
business concepts; (e) they effectively use R&D budget and 
obtain effectiveness.  
     (4) Culture innovation: (a) they encourage employees to 
engage in innovative activities; (b) they encourage employees 
to express opinions or provide suggestions; (c) supervisors 
discuss with employees about the method or technique to 
improve work; (d) employees exchange the experience and 
obtain the assistance. 

 Scoring is based on Likert 5-point scale. �Strongly agree� 
is 5 points, �agree� is 4, �neutral� is 3, �disagree� is 2 and 
�strongly disagree� is 1.  
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3.4 NEW PRODUCT DEVELOPMENT 
PERFORMANCE 

Based on literature review and business characteristics of 
high-tech industry, this study adopts 5 indicators of new 
product development performance: (1) new products 
developed by firms meet the expected time to market; (2) 
new products developed by firms meet the expected quality; 
(3) new products developed by firms match the expected 
market share; (4) firms are extremely satisfied with degree of 
success new product development to market; (5) cost of new 
product development to market is controlled within the 
budget. Scoring is based on Likert 5-point scale.  

3.5 MEASUREMENT OF CHARACTERISTICS 
OF FIRMS 

   The characteristics of firms are studied by type of industry 
and business scale:  
(1) Type of industry: firms in top three science parks can be 

classified according to address book of firms in science 
parks in 2013. Types of industry include integrated 
circuit industry, computer and peripheral equipment 
industry, communication industry, photoelectric industry, 
precision machinery industry and biotechnology industry.  

(2) Business scale: based on standard of Ministry of 
Economic Affairs on industrial scale in Taiwan, upon 
number of employees, scale of high-tech firms is divided 
into 2 categories. Large-scale firms: number of 
employees above 200; small and medium firms: number 
of employees below 200.  

IV. RESEARCH RESULTS 

1. VARIANCE ANALYSIS OF LEADERSHIP AND 
EXECUTIVE DEGREE OF INVOLVEMENT IN 
INNOVATIVE ACTIVITIES 

 

    This study divides leadership into 2 groups (high and 
low). According to means of executive degree of volvement 
in innovative activities of two groups, the researcher tries to 
find if there is significant difference (p < 0.05) . Table 1 is 
variance analysis of leadership on executive degree of 
involvement in innovative activities. Research finding 
supports H1. According to figures, degrees of goal oriented, 
considerable and supportive, innovative and adaptive 
leadership significantly and positively influence executive 
degree of involvement innovative activities. However, stable 
and conservative leadership degree does not significantly 
influence executive degree of innovative activities.  

2. CORRELATION BETWEEN ORGANIZATIONAL 
LEARNING AND EXECUTIVE DEGREE OF 
INNOVATIVE ACTIVITIES 

  This study divides organizational learning into 2 groups 
(high and low). According to means of executive degrees of 
involvement in innovative activities of two groups, the 
researcher tries to find if there is significant difference (p < 
0.05). Table 2 is variance analysis of organizational learning 
on executive degree of involvement in innovative activities. 
Research result supports H2. In order to enhance executive 
degree of involvement in innovative activities, enterprises 
can reinforce organizational learning degree.  

3. CORRELATION BETWEEN ORGANIZATIONAL 
CULTURE AND EXECUTIVE DEGREE OF 
INVOLVEMENT IN INNOVATIVE ACTIVITIES 

    This study divides organizational culture into two groups 
(high and low). According to means of executives degree of 
involvement in innovative activities of two groups, the 
researcher tries to find if there is significant difference (p < 
0.05). Table 3 is variance analysis of organizational culture 
on executive degree of innovative activities. The research 
finding does not support H3. Rational culture, hierarchical 
culture, consensual culture and developing culture degree 
significantly influence executive degree of invovlvement in 
innovative activities.  

4. CORRELATION BETWEEN EXECUTIVE DEGREE 
OF INVOLVEMENT IN INNOVATIVE ACTIVITIES 
AND NEW PRODUCT DEVELOPMENT 
PERFORMANCE 

  This study divides executive degree of involvement in 
innovative activities into two groups (high and low). 
According to means of new product development 
performance of two groups, the researcher tries to find if 
there is significant difference( p<0.05). Table 4 is variance 
analysis of executive degree of innovative activities on new 
product development performance (NPD). Research result 
supports H4.  

5. EFFECT OF FIRM CHARACTERISTICS  
  By variance analysis, this study tries to find if different 
types of industry and business scale influence the firms� 
executive degree of innovative activities. Research finding 
shows that executive degree of involvement in innovative 
activities will not be different because of type of industry 
(p=0.245) and business scale (p=0.431).  

V. CONCLUSION AND SUGGESTIONS 

    According to findings of this study different kinds of 
leadership significantly and differently influence the 
executive degree of involvement in innovative activities. 
Goal oriented, considerate and supportive and innovative and 
adaptive leadership significantly and positively influence 
innovative activities. Stable and conservative leadership does 
not significantly influence innovative activities. From the 
enterprise perspective, in order to enhance the executive 
degree of involvement in innovative activities, innovative, 
goal oriented and considerate measures must be adopted for 
employees. In addition, higher degree of organizational 
learning significantly and positively influences innovative 
activities. It demonstrates that in order to establish an 
organizational learning system, enterprises must save the 
learning outcomes in the organizational memory system 
using appropriate methods. By internal training systems such 
as internal conferences and cross-departmental learning, all 
employees can learn and grow to lead to continuous 
innovation.   
     According to the research findings different organizational 
cultures do not significantly and differently influence the 
executive degree of involvement in innovative activities.  
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Degrees of rational culture, hierarchical culture, consensual 
culture and developing culture significantly influence the 
executive degree of involvement in innovative activities. In 
addition, for high-tech firms, regarding the executive degree 
of involvement in innovative activities, technique innovation 
and market innovation are more significant. However, 
management innovation and culture innovation are inferior. It 
is suggested that firms can enhance management innovation 
and culture innovation activities. Innovative activities can 
reinforce new product development performance.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Higher executive degree of involvement in innovative 
activities significantly and positively influences new product 
development performance. High-tech industry can strengthen 
degree of organizational learning by goal oriented, 
considerate and supportive and innovative and adaptive 
leadership. It can combine and adopt rational culture, 
hierarchical culture, consensual culture and developing 
culture to enhance executive degree of innovative activities 
and finally upgrade new product development performance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1 Variance analysis of leadership on executive degree of innovative activities 
 

  
Innovative 
activities of 
technology  

Innovative 
activities of market  

Innovative 
activities of 
management   

 innovative 
activities of culture  

Goal oriented   

Low# 3.48 3.55 2.93 2.94 
High# 4.19 4.17 3.96 3.89 

F-value 14.552 14.244 44.222 31.071 
P-value <0.001 <0.001 <0.001 <0.001 

Stable and 
conservative 

Low# 3.47 3.45 3.04 3.04 
High# 4.23 3.77 3.96 3.89 

F-value 3.054 2.872 3.790 0.891 
P-value 0.084 0.094 0.055 0.348 

Considerate 
and supportive 

Low# 3.81 3.80 3.39 3.23 
High# 4.25 4.26 4.05 4.13 

F-value 6.960 9.783 19.601 41.191 
P-value 0.010 0.002 <0.001 <0.001 

Innovative and 
adaptive 

Low# 3.61 3.70 3.23 3.02 
High# 4.23 4.19 3.96 3.99 

F-value 13.482 10.159 22.703 44.090 

P-value <0.001 0.002* <0.001 <0.001 

Note: Low#:  the average score lower than 3.50;  High#:  the average score higher than 3.50 
 

Table 2 Variance analysis of organizational learning on executive degree of innovative activities 

  
Innovative 
activities of 
technology   

Innovative 
activities of 

market   

Innovative 
activities of 
management   

 innovative 
activities of 

culture   

Information 
acquisition   

Low# 3.43 3.48 2.91 2.88 
High# 4.20 4.19 3.94 3.89 

F-value 17.180 18.312 42.403 36.003 
P-value <0.001 <0.001 <0.001 <0.001 

Information 
communication   

Low# 3.80 3.81 3.42 3.32 
High# 4.32 4.31 4.09 4.13 

F-value 9.630 11.035 19.907 29.481 
P-value 0.003 0.001 <0.001 <0.001 

Sharing 
interpretation 

Low# 3.79 3.82 3.33 3.34 
High# 4.29 4.26 4.15 4.04 

F-value 9.350 8.568 34.152 20.364 
P-value 0.003 0.004 <0.001 <0.001 

Organizational 
memory 

Low# 3.48 3.61 3.10 3.02 
High# 4.20 4.16 3.91 3.88 

F-value 16.066 10.981 23.505 24.682 
P-value <0.001 0.001 <0.001 <0.001 

Note: Low#:  the average score lower than 3.50;  High#:  the average score higher than 3.50  
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