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Abstract—This study uses different aspects of the enterprise of international operations to investigate the effect of knowledge 
protection and competitive advantage. The research objects are four science parks in Taiwan makers. Samples from the list of 
the allied association for science park industries. Mail questionnaire is used to obtain the sample data. The depth and breadth of 
international and product related diversification with a significant impact on degree of knowledge protection, but unrelated 
diversification has no significant effect on the degree of knowledge protection. In addition, degree of knowledge protection has 
significant influence on strategy flexibility and innovation. But the performance didn’t. Finally, regulatory interference brings 
negative moderating effect between degree of knowledge protection and competitive advantage. No significant impact between 
market opportunities and environmental uncertainty. The data is collected from Taiwan science park industries within the top 
four grades, so it’s limited by geography, human and cost estimates.  
 

Index Terms—Internationalization, Knowledge Protection, Competitive Advantage, Environmental Opportunities and 
Challenges

 
I. INTRODUCTION 

 
In recent years countries to objectively reflect the 
effects of changes in the development of the 
knowledge economy and innovation, is committed to 
the intellectual capital or intangible assets included in 
the scope of national income statistics, according to the 
(2013) national income Comptroller General Office 
statistics, China's intellectual property investment 
scale of 7,016 billion yuan, in particular, technology 
manufacturing sector accounted for 60.36% overall 
most prominent manifestation of our investment 
strategy has been to gradually shift capital investment 
knowledge from real capital investment. However, 
increasing competition in the global Colakoglu, 
Yamao and Lepak (2014) pointed out that foreign 
subsidiaries and host countries multinational enterprise 
knowledge spillovers and knowledge exchange, 
although able to promote their own development and 
progress, but because of the scarcity of knowledge 
itself , mobility and diffusion, so that any loss of 
intellectual assets will be difficult to recover, so the 
parent will have to upgrade their knowledge level of 
protection of consciousness (Perri & Andersson, 
2014); but in these, whether it will have a real 
knowledge of protection as and how much of an 
impact, previous studies are not clearly stated (Chai, 
Yap, & Wang, 2011). Recalling the past studies have 
found that the degree of protection to enhance the 
knowledge, it is possible to product the following two 
scenarios. (a) Improve the knowledge level of 
protection so that enterprises pay more attention to the 
assets of the business, so the companies have more 
innovative internal stocks (Hurmelinna-Laukkanen, & 
Olander, 2014), making it more able to face outside 
competition, and achieve competitive advantage 
(Hurmelinna-Laukkanen, Olander, Blomqvist, &  

 
Panfilii, 2012). (B) However, some studies say that, 
over the protection of knowledge within firms opacity 
higher, will reduce employee performance (Rahimić, 
Resić, & Kožo, 2012; Yee, Yeung, & Edwin Cheng, 
2010). In summary, it will encounter many problems 
when international operations had not occurred in the 
home country, multinational companies must utilize 
strategies to cope with the international business 
environment brought about by the complexity (Han 
Wenxuan, 2011). While foreign multinationals in the 
investment market and how effective protection for 
knowledge and control, has become a big issue urgent 
consideration.  
 
II. DISCUSSION DOCUMENT 
 

A. Internationalization 
International definition 
Internationalization concept first came from Vernon 
(1966) product life cycle (PLC) in the process, 
internationalization is from product development, 
domestic sales and export their products to foreign 
countries, and finally home country labor and 
production costs increase, and thus began to set up 
overseas subsidiaries produce directly, other processes 
continuity.  Get the concept of integration and 
knowledge of overseas markets, Wai, Noichangkid, 
and Abrahamsson (2012) will be defined as 
international, over time, the enterprise and then 
gradual acquisition process overseas market 
knowledge of tangible assets from cross-border 
investment; multinational you can make use of their 
existing positions, another new market links, or 
through the local business links, the establishment of 
an international network (Yener, Doğruoğlu, & Ergun, 
2014).  
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Internationalization measure 
Depending on the strategy of internationalization, 
overall again investigate two separate directions, 
namely international products (Product 
Internationalization) and internationalization market 
(Market Internationalization). Until Kim, Hwang, and 
Burgers (1989) fused the two, the international 
diversification strategy in the model is divided into 
three directions: (1) Diversification (RPD), refers to 
the degree of product diversification within individual 
industries (2) unrelated diversification (UPD), 
companies across multiple industry product 
diversification (3) international market diversification 
(GMD), namely the breadth of operations in the 
international market. 
Hitt, Hoskisson, and Kim (1997) to continue its 
concepts and the enterprises in the international 
market, according to the business model, the 
international subdivided into the following four types: 

Table 2-1 Hitt et al. (1997) Measured dimension 

Market 
Direction 

Internationalization Depth 
Internationalization breadth 

Product 
Direction 

Related Diversification 
Unrelated Diversification 

B. Knowledge protection 
Knowledge protection is an important part of 
knowledge management, plays the role of the 
goalkeeper in the whole intellectual activity, the aim is 
to make the whole process of production of knowledge 
is indeed protected (Lee, Chang, Liu, & Yang, 2007). 
Bolisani, Paiola, and Scarso (2013) will be divided 
into formal knowledge protection (Formal protection), 
semi-formal (semi-formal protection) and informal 
(Informal protection) protection, detailed 
classification shown in Figure 2-1. 

 
Figure 2-1 Knowledge protection policy type 

References: Bolisani et al (2013) 

C. Competitive advantage 
Porter (1985) a book that competitive advantage, 
competition is the key to success, the decision of the 
activities related to innovation and overall 
performance, cultural cohesion and efficiency of 
enterprises, etc.; refers advantage in any environment 
Jieneng account the upper hand. The basic premise is 
that the competitive advantage of enterprises to create 
value over the cost of the price in the process of 
creating value in pay. He also made a cost leadership 

strategy, differentiation strategy and focus strategy. 
Chai et al (2011) broader competitive advantage will 
be summarized :( a) Flexible policies: enterprise can 
manage diversity and variability of the market (b) in a 
competitive environment of globalization of 
innovation: whether it has more new technologies and 
innovative processes. (c) Performance: including 
financial, marketing and new product development and 
other solid performance. 

D. Environmental opportunities and challenges 
Kao (2006) environmental opportunities and 
challenges into market opportunities in overseas 
markets, government intervention and environmental 
uncertainty. 

Market opportunity 
Market opportunity is pointed out in a wide range of 
competitive and business environment, market 
opportunities will be a lot of value activities across the 
enterprise (production, development and sales, etc.) 
Luo (2003) when the more opportunities exist, 
strengthen its efforts in this regard subsidiary, can 
make rapid access to business opportunities and to 
dominate. When the more market opportunities, the 
local subsidiary of the parent company to get more 
support, commitment and adjustment, as more market 
opportunities to increase the size and breadth of its 
product (Zhou, 2007). 

Regulatory interference 
Regulatory interference refers to the provisions 
concerning the host country government through legal 
mediation or intervention and commercial activities of 
foreign companies the extent and scope (Luo, 2003). 
More accurate to say that when structural economic 
transformation proceeds, government intervention in 
the different industries are basically asking different 
extent and scope, such as industry, foreign companies 
operating in the country is the main territorial 
government incentives, facing less government 
intervention, Conversely, if the more stringent 
standard industrial areas, are facing more serious 
government intervention (Kao, 2006). 

Environmental uncertainty 
Miller (1992) suggested that the international market 
may face an uncertain environment to include general 
environmental uncertainty (such as political 
uncertainty), industry uncertainty (such as the 
uncertainty of the market) and company-specific 
uncertainty sex (such as uncertainty operations). 
 
III. RESEARCH METHODS  
 

E. Research infrastructure 
This research purpose is to explore whether the 
enterprise will have an impact on the level of 
protection in the international knowledge while; if we 
raise the level of knowledge and protection of 
enterprises can produce a competitive advantage; and 
according to business in the overseas market 
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characteristics of the external environment, the 
opportunity to explore the environment and 
interference effects of environmental challenges. Study 
architecture shown in Figure 3-1. 

 
Figure 3-1 Research structure 

F. Research hypothesis 
The relationship between the degree of 

internationalization and knowledge protection 
Internationalization depth knowledge saver Jiménez, 
Luis-Rico, and Benito-Osorio (2014) found that in 
order to avoid the negative effects of knowledge 
spillovers that may arise, a subsidiary of the parent 
company will increase for transnational knowledge 
level of protection. González-Álvarez and 
Nieto-Antolín (2007) study shows that time and the 
extent of business operations in overseas markets, the 
greater the protection for the construction and layout of 
the mechanisms of knowledge has a positive 
association, and therefore propose the following 
hypothesis: 

H1a: Internationalization depth has a positive 
impact on the level of knowledge protection. 

Since the national political environment and different 
legal norms, but also makes the host country's 
competitors have the opportunity to swoop in, imitate 
multinational innovative products, services or 
processes (Encaoua, Guellec, & Martinez, 2006), thus 
producing a more intense business motive, as far as 
possible to protect the knowledge (Faria & Sofka, 
2010), and therefore propose the following hypothesis: 

H1b: International breadth has a positive impact 
on the level of knowledge protection. 

During the course of product-related diversification, 
since the need to continue to use existing resources to 
expand the product line, companies need to strengthen 
all aspects of control, in order to prevent competitors to 
imitate and steal (Sandulli, Fernández, Rodríguez, & 
López, 2012), this study proposes hypotheses: 

H1c: Related diversification has a positive impact 
on the level of knowledge protection. 

When enterprises engaged in unrelated 
diversification outside of the industry and 
cross-industry international distribution. Bolisani et al. 
(2013) believes that knowledge utilization scope and 
magnitude of the amount. Will increase or decrease 
relative to the protection of knowledge management, 

resources and costs paid, therefore, this study presents 
the following hypotheses: 

H1d: Unrelated diversification has a negative 
impact on the level of knowledge protection. 

The relationship between the degree of knowledge 
protection and competitive advantage 
Good knowledge protection mechanisms, from the 
whole company personnel from knowledge creation, 
use and protection until a subsequent work, these 
processes ensure the follow-knowledge can minimize 
the risk of outflow (Yang, Fang, Fang, & Chou, 2014), 
in addition, Liebeskind (1996) also pointed out that if 
an enterprise do to protect intellectual assets, allowing 
managers to the company's internal intellectual 
property, innovation and R & D staff to understand and 
grasp more and more clever and flexible use of various 
tactics, therefore, this study presents the following 
hypothesis: 
 
H2a: The degree of knowledge protection has a 
positive impact on the policy flexibility. 
 
When the company invests heavily in innovation and R 
& D, the degree of knowledge of the impact of R & D 
personnel protection and partner of the trust, but also 
affect the ability of the business to have more creative 
stock (Innovation Capital) comprises means for 
development and accelerate new product, services, 
intangible assets and capabilities (Bogers, 2011), this 
study proposes the following hypothesis: 

 
H2b: The degree of knowledge protection has a 

positive impact on innovation. 
 
Chai et al. (2011) believe that if we make between staff 
and organization, in a relatively safe process or system 
works, on behalf of the company has a good knowledge 
of the protection system, the company as a whole to 
create a better synergy, and therefore this study 
presents the following hypothesis: 

 
H2c: The degree of knowledge protection has a 

positive impact on performance. 
 
The relationship between the environmental 

opportunities for level of knowledge protection and 
competitive advantage 
Enterprises to extend global network relationships 
established overseas markets, not only to produce 
innovative induce behavior (Oviatt & McDougall, 
2005), but also the formation of favorable market 
opportunities (Zhou, 2007), not only manufacturers to 
seek a favorable market segments ( Dickson & Ginter, 
1987), and can be strategic activities, the formation of 
vendors specificity assets (such as brand and product 
reputation), effectively block competition so that 
market segment interests exclusively exclusive 
manufacturers. Therefore, the hypothesis put forward 
as follows: 
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H3: Market opportunities for the degree of 
knowledge protection and competitive advantage 
has positive interference effect. 

 
Relations between the level of knowledge protection 

for environmental challenges and competitive 
advantage 
Yang et al. (2014) pointed out that the seat of 
government investment of multinational companies, 
usually to their competitive advantage as a precedent 
considerations, so foreign companies have set up under 
many restrictions, on the policy level and legal aspects 
of the most common. The technical changes operated 
by multinational companies in overseas markets and 
changes in market demand, the enterprise will produce 
unpredictable negative effects (Liang, Lu, & Wang, 
2012), resulting in an increase in the risk business, 
product innovation and time to implement snap will be 
considerable impact (Sandulli et al, 2012), therefore, 
this study presents the following hypothesis: 
 

H4a: Government intervention for the degree of 
knowledge protection and competitive advantage 
has a negative interference effect. 

H4b: Environmental uncertainty for the degree 
of knowledge protection and competitive 
advantage has a negative interference effect. 

 
G. Research methods 

For the purpose of much better synergy, the industry 
need to choice innovation and have development 
activity “knowledge concentrated industry”. The data 
was collected 560 companies from the allied 
association for Science Park industries which included 
Neihu, Hsinchu, Taichang and Tainan in Taiwan, and 
cross-reference TEJ (Taiwan Economic Journal) to 
filter company have ever been oversea activities in a 
year. The total questionnaires is 500, and got the 60 
return. The valid questionnaires is 58 samples. Overall 
recovery ratio of questionnaire 12%, use SPSS 
Statistics Version22.0 statistical software for data 
analysis, include Descriptive statistical analysis, 
reliability and validity analysis, correlation analysis 
and regression analysis. 
 
IV. RESULTS 
 

H. Descriptive statistical analysis 
Valid sample of the questionnaires, subject posts 
distributed to department managers / directors have 25 
sample, account for 43.1%. The second is GM/Vice 
have 21 sample, account for 36.2%. The most 
enterprises establish for 11~15 years, have  total 17 
samples, and account for 29.3%.The second is 
established more than 20 years, total 16 samples, and 
account for 27.6%. The aspect of the number of 
employees, most samples is less than 100 person for 
the domestic employees, total 29 samples, and account 
for 50%. 

I. Reliability and validity analysis 
This study according to Guielford (1965) the 
viewpoint of Cronbach’s. The Coefficient should 
exceed 0.7, and show all dimensions each having high 
reliability and internal consistency. The main of 
validity analysis is to understanding of measurement 
tools whether it can accurately measure of the question. 
Questions of the questionnaire in this study are all of 
each variable refer to the relevant domestic and foreign 
literature from the editing, so questionnaire should 
have a considerable degree of Content Validity. 
 

J. Correlation analysis 
Correlation analysis shows the internationalization 
depth and breadth and the knowledge protection have 
0.05 significant level of the correlation, the correlation 
coefficient is 0.267 and 0.263. The RPD and 
knowledge protection have 0.01 level of the 
correlation. The correlation coefficient is 0.389. It is 
shown the significant relationship between 
internationalization depth and breadth and knowledge 
and RPD. The market opportunity and knowledge 
protection have 0.01 level for the correlation, the 
correlation coefficient is 0.353. It is shown that have 
significant relationship between knowledge protection 
and market opportunity. The market opportunity and 
strategy flexible have 0.05 level for the correlation. 
The correlation coefficient is 0.304. It is shown the 
significant relationship between market opportunity 
and strategy flexible.  
 

K. Regression analysis 
Internationalization and knowledge protection 
Table 4-1 is the regression analysis shown F value in 
the model 1, model 2, model 3 and model 4 is 4.289, 
4.175, 4.245 and 0.228. Except unrelated 
diversification and knowledge protection less than 
significant level, others test are all over 0.05. 
Sequentially with the hypothesis, the results can be 
found in model 1, internationalization depth is 
positively related with knowledge protection (β=0.267, 
P=0.043), it indicates the internationalization depth 
higher; the knowledge protection will be higher, so 
H1a support. In Model 2, internationalization breadth 
is positively related with knowledge protection 
(β=0.063, P=0.046), it indicates the 
internationalization breadth higher; the knowledge 
protection will be higher, so H1b support. In model 3, 
related diversification is positively related with 
knowledge protection (β=0.401, P=0.002), it indicates 
when the related diversification of product is higher; 
the enterprises will improve knowledge protection, so 
H1c support. However model 4 is shown the unrelated 
diversification less than significant level of knowledge 
protection (β=-0.062, P=0.661), it indicates when 
enterprises have unrelated diversification, they will 
not reduce the level of knowledge protection, so H1d is 
not support. 
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Table 4-1 Regression analysis: Predictors of 
knowledge protection 

 
Knowledge protection and competitive advantage 

Table 4-2 is the regression analysis shown the 
F-value of competitive advantage for the strategies 
flexibility and innovation is 3.142 and 2.697, there are 
all significant level. At the results knowledge 
protection is positively related with strategic flexibility 
(β=0.450, P=0.001). It indicates the manufacturers 
with high knowledge protection,   and the enterprise 
strategic flexibility will be higher, so H2a support. 
And knowledge protection is positively related with 
innovation (β=0.376, P=0.004), it indicates when the 
knowledge protection get higher; the enterprise's 
innovative benefits will be higher, so H2b support. In 
addition, the score of knowledge protection and 
performance (β = -0.123, P = 0.365) is less than 
significant level, it indicates the knowledge protection 
is not bring the relative performance to the company, 
so H2c is not support. 

Table 4-2 Regression analysis: Predictors of 
competitive advantage 

 
Environmental opportunity and challenge for 

knowledge protection and competitive advantage 

Table 4-3 is shown that interference effect between 
market opportunity, regulatory interference, 
environment uncertainty, knowledge protection, and 
competition advantage. See the F-value of model 1 to 
model 4 is 1.168、2.079、2.229 and 2.490. The 

model 4 is knowledge protection, market opportunity, 
regulatory interference and environment uncertainty 
impact on the competitive advantage of the interaction 
terms. The results show the knowledge protection of 
market opportunity is less than significant level to 
competitive advantage (β=-0.350, P=0.076), so H3 is 
not support. But regulatory interference of knowledge 
protection is negatively related with competitive 
advantage (β=-0.538, P=0.008), indicates that 
overseas enterprises is excellent in knowledge 
protection, and lead to better competitive advantage, 
also adversely interfere with the regulatory 
interference, so H4a support. Further knowledge 
protection of environment competitive less than 
significant level of competitive advantage (β = 0.112, 
P = 0.452), it indicates external environment 
uncertainty did not adversely interference, so H4b is 
not support. 

Table 4-3 Regression analysis interfere variables of 
hierarchical regression analysis 

 
 
CONCLUSION AND SUGGESTION 
 

L. Conclusion 
The result of the enterprise to expand oversea market 

maybe have anticipation or unanticipated risk, so it 
should enhance the degree of knowledge protection. 
This study suggests that the enterprises who want to 
internationalization should begin to gradually increase 
the level of protection knowledge, including obtaining 
overseas patent trademark, improve product 
complexity, and sign a confidentiality agreement. It 
need to response the international challenge and 
competition early.  According to the results, the 
hypothesis only support portion of strategic flexibility 
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and innovation, but not support performance. This 
study suggests the influence of enterprise performance 
covers a wide range, not only to enhance the level of 
knowledge protection, but also that managers need to 
examine other relevant strategy, and to find the key 
factors of performance. 

M. Limitation and suggestion 
The data is collected from Taiwan science park 

industries within the top four grades, so it’s limited by 
geography, human and cost estimates. The 
questionnaire is mailed payment, so sample size might 
be limited. The suggestion is making deeply interviews 
and increase more manufacturer to increase sample 
size and reply.  To comply with the characteristics of 
knowledge protection, this study selected high-tech 
industry to discuss. Therefore not ensure that the 
analysis results applicable to other industry. The 
recommendation is the research in the future can 
discuss different characteristics of industry to verify 
the results whether it's will consistent with this study.  
This study only discussion on international enterprise 
market plane and product plane, there are many 
dimensions worthy to notice.  In the future research can 
modify the architectural foundation of this study, such 
as increase employee loyalty, product complexity, 
information security etc. 
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