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Abstract 

In a globalized world, keeping up with the drastic changes in an economy through the 
enhancement of the ability to innovate and to content in the international arena becomes a necessity 
for countries to remain relevant. Given this phenomenon, understanding what enhances innovation 
and competitiveness of a country becomes of utmost importance as such will be the key to attain a 
sustainable socio-economic development. 

This study examines the effect of individual and institutional factors (Triple Helix, 
Entrepreneurial Attitudes, and Entrepreneurial Activities) that influence innovativeness and global 
competitiveness of each country measured by Global Entrepreneurship Monitor (GEM) and World 
Economic Forum (WEF). The factors in specific are: government support and policies, R&D 
transfer, business sophistication, entrepreneurial intention, perceived opportunities, motivational 
index, total early-stage entrepreneurial activity, and entrepreneurial employee activity (EEA). The 
data for each factor were collected from GEM’s database and WEF’s Global Competitiveness 
Report, both of which were from the year 2016. Pearson correlation was utilized to test the 
relationship between variables. On the other hand, simple and multiple regression analysis were 
performed to test the effect of each factor to the dependent variables. 

Test results indicated that only R&D transfer and EEA were significant to both innovation 
and global competitiveness. This suggests that for an innovative and globally competitive 
environment to thrive, knowledge generated by R&D activities must be transferred for practical 
application. Similarly, EEA should be utilized as a platform for employees to share their ideas and 
knowledge; hence driving organizations to take a more innovative and globally competitive stance. 

 
 Key Words: Innovation, Global Competitiveness, Triple Helix, Entrepreneurial Attitude, 
Entrepreneurial Activity 

 
1. Introduction 

Innovation and global competitiveness are two powerful concepts that advanced and 
developing nations alike are ceaselessly concerned with. Both concepts have rendered 
themselves especially crucial in today’s globalized world, where markets are seemingly 
integrative and the world as we know is constantly evolving on a rapid pace. Moreover, the 
interconnectedness of the world today became apparent in the financial crisis of 2008 where 
economic downfall did not only affect the developed economies but also reached the developed 
economies (Aziz, 2014). In spite of this, competitive nations which have within itself 
productivity growth, economic stability and resilience, in contrast to its counterparts, are in 
better position to lessen if not withstand economic recessions (Sala-i-Martin, 2016).  

In this context, it can be seen that being globally competitive is not merely a desire but 
a necessity for survival. Similarly, the rapid growth that the world experiences today challenges 
countries to keep up with its pace. One way of doing such is to be innovative. With the pressure 
of competition and the changing market constantly looming due to globalization, innovation, 
like global competitiveness, is deemed to be a survival skill (Nolan, 2016). In this era of rapid 
change, where the wants of today may not be the same tomorrow, pressure now lies on 
countries, as well as individuals, to adapt to this constant need for change and novelty. One 
mode of effective adaptation is innovation as a means of gaining competitive advantage. 

In light of the phenomena of innovation and global competitiveness, the researchers 
believe that there is a need to identify the actors who have a role to play in the aforementioned 
concepts---in relationship and effect. By doing so, a clearer picture of the landscape will be 
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created; hence, enabling countries to understand the actors who are in need of closer attention 
as such may be the catalyst triggering the innovativeness and competitiveness of a nation.  A 
plethora of researches suggest that entrepreneur is one of the actors in the process. In light of 
this, the researchers conducted a study that aims to determine those selected variables from the 
Global Entrepreneurship Monitor (GEM) and World Economic Forum (WEF) that have a 
relationship and effect to innovation and global competitiveness as these institutions provide 
various aspects and up-to-date data that can be utilized as metrics and tools for self-
assessments, cross-country comparisons (GEM, 2016; WEF, 2016). 

 
1.1 Triple Helix:  
Government Support and Policies, Research and Development Transfer, & Business 
Sophistication 

Triple Helix model was developed to explain complex innovation process through 
correlations of strategic agents -government, university and industry- in a society (Lee & Kim, 
2016). Vaivode (2015) stated the performance of these agents helps understanding the 
generation and application of knowledge especially in a science-based society. Under this 
framework, government retains the balance among institutions through regulations and 
promotes interaction among them by providing financial and non-financial support. Its role is 
significant as it alleviates problems arising within the framework (Nakwa & Zawdie, 2015). 

While, as a higher education institution, university is responsible for knowledge 
generation. It also transfers knowledge to industry through research and development projects, 
which leads to scientific and technological developments. Lastly, facing high level of 
competition, industry strives to enhance its productivity through interaction with other 
institutions such as university (Grasmik, 2016). Its performance is measured as business 
sophistication by WEF, assessing the quantity and quality of business processes.  

 
1.2 Entrepreneurial Attitudes:  
Entrepreneurial Intention, Perceived Opportunities, & Motivational Index 

Entrepreneurial intention as defined by GEM (2016) is “the percentage of the 
population aged 18-64 years who… [have the] intent to start a business within [the next] three 
years” (p.16). Other researchers regard entrepreneurial intention as the initial phase that 
stimulates entrepreneurial activity (Ozaralli & Rivenburgh, 2016). In the context of innovation, 
Gozukara & Çolakoğlu (2016) argues that being innovative is a result of intentional acts, which 
implies that there should be a deliberate intent on the part of the entrepreneur to seek to 
introduce something new. On the other hand, perceived opportunities is defined by GEM 
(2016) as the "percentage of the population between the ages of 18 and 64 years who see good 
opportunities to start a firm in the area where they live” (p.16). A plethora of researches on the 
topic of opportunity perception made distinctions between opportunity and necessity-driven 
entrepreneurship, where the former is found to be more innovative in nature in comparison to 
the latter (Narea, 2016; Mrożewski & Kratzer, 2016). Opportunity entrepreneurs are those who 
identify opportunities found in the market with which they want to pursue whereas necessity 
entrepreneurs are those who start businesses because they have no other choice (GEM, 2016). 
Lastly, motivational index is referred as a ratio between improvement-driven opportunity 
(IDO) and necessity-driven entrepreneurs (GEM, 2016). The difference between these two 
entrepreneurs is their motive behind their decision to partake on the venture where IDOs are 
particularly motivated to increase their independence or income whereas necessity-driven are 
those who were driven by their need to survive. IDO entrepreneurs, as a component of 
opportunity-driven entrepreneurs, are also perceived to be as innovative as their motive is to 
improve a situation (Narea, 2016). Moreover, IDOs tend to have more access to resources and 

https://www.researchgate.net/scientific-contributions/2089865510_Izlem_Gozukara
https://www.researchgate.net/profile/Nurdan_Colakoglu
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have more potential to grow their business hence having a more established vision to grow 
their company by means of innovation (Turner, 2015).  

 
1.3 Entrepreneurial Activity: 
Total Early-Stage Entrepreneurial Activity & Entrepreneurial Employee Activity 

Entrepreneurial activity is defined based on the entrepreneurial ventures’ phases of the 
life cycle, the impact of the entrepreneurial ventures, and the type of entrepreneurship activity 
(GEM, 2016). The focus of entrepreneurial activity is on the two types of activity: total early-
stage entrepreneurial activity (TEA) and entrepreneurial employee activity (EEA). TEA is 
defined as the measure of a country’s population which only focuses on those in ages between 
18 to 64 years old who are either starting a new business (Nascent Entrepreneurs) or are already 
owners of existing or new business not older than 3 and a half years while EEA is defined as 
the percentage of the population also aged between 18 to 64 years old who have employee 
involvement in entrepreneurial activities (GEM, 2016). This type of entrepreneurial activity 
usually focuses on employees engaging in new product or service development within their 
organizations and focuses on employees who started their own business while being employed 
in a separate organization (GEM, 2016). In GEM’s Conceptual Framework Version 3 (2016), 
TEA and EEA are connected to both innovation and socio-economic development, which leads 
to global competitiveness. 

 
1.4 Innovation 

Innovation can be defined differently based on its nature. Entrepreneurial innovation 
means innovation occurring from product or service that is new to at least to some customers 
and that few or no business offers the same product or service (GEM, 2016). Meanwhile, 
national innovation is defined as economy’s ability to create innovation-conducive 
environment that facilitates the practical application of knowledge created by research 
institutions (WEF, 2016). With this two definition together, innovation then touches various 
actors from individuals to institutions.  

 
1.5 Global Competitiveness 

Global competitiveness is the level of productivity of an economy from institutions, 
policies, and factors which set the level of prosperity the country can reach (WEF, 2016). 
Moreover, from the Global Competitiveness Report (WEF, 2016), global competitiveness is 
important in solving economic problems, promoting future growth, and identifying drivers of 
competitiveness, which helps the institutions, governments, firms, and societies to 
continuously assess their competitiveness performance. 
 

2. Framework 

 
Figure 1. Conceptual Framework 

Conceptual framework of the research is shown in Figure 1 where independent 
variables are the Triple Helix, Entrepreneurial Attitude and Entrepreneurial Activity while 
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dependent variables are Innovation and Global Competitiveness. Based on various related 
literature, it was examined that each independent variable showed a linkage on the dependent 
variables. Through the Triple Helix model, each strategic agent (university, industry and 
government) was seen to have helped in increasing the level of innovation In addition to this, 
entrepreneurial attitudes are helpful for measuring factors that affect an individual’s perception 
or attributes in engaging in entrepreneurship which leads to innovation. Also by looking at 
GEM’s conceptual framework (2016), entrepreneurial attitude and entrepreneurial activity’s 
output is socio-economic development which houses global competitiveness. 

 
Figure 2. Operational Framework 

Legend for Operational Framework: 
- Red: Relationship to Innovation 
- Blue: Effect on Innovation 
- Green: Relationship to Global Competitiveness 
- Orange: Effect on Global Competitiveness 
- Pink: Group independent variables relationship to Innovation 
- Grey: Group independent variables relationship to Global Competitiveness 
- Violet: All independent variables relationship to Innovation and Global Competitiveness, 
respectively. 
The following are the alternative hypotheses for this study: 
Ha1: There is a significant relationship between triple helix (governmental support and 
policies, research and development transfer, and business sophistication) and innovation. 
Ha2: There is a significant relationship between governmental support and policies and 
innovation.  
Ha3: There is a significant relationship between research and development transfer and 
Innovation. 
Ha4: There is a significant relationship between business sophistication and innovation.  
Ha5: There is a significant effect of governmental support and policies on innovation.  
Ha6: There is a significant effect of research and development transfer on innovation.  
Ha7: There is a significant effect of business sophistication on innovation. 
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Ha8: There is a significant relationship between triple helix (governmental support and 
policies, research and development transfer, and business sophistication) and global 
competitiveness. 
Ha9: There is a significant relationship between governmental support and policies and global 
competitiveness. 
Ha10: There is a significant relationship between research and development transfer and global 
competitiveness.  
Ha11: There is a significant relationship between business sophistication and global 
competitiveness. 
Ha12: There is a significant effect of governmental support and policies on global 
competitiveness. 
Ha13: There is a significant effect of research and development transfer on global 
competitiveness. 
Ha14: There is a significant effect of business sophistication on global competitiveness. 
Ha15: There is a significant relationship between entrepreneurial attitude (entrepreneurial 
intention, perceived opportunities, and motivational index) and innovation. 
Ha16: There is a significant relationship between entrepreneurial intention and innovation. 
Ha17: There is a significant relationship between perceived opportunities and innovation. 
Ha18: There is a significant relationship between motivational index and innovation.  
Ha19: There is a significant effect of entrepreneurial intention on innovation. 
Ha20: There is a significant effect of perceived opportunities on innovation. 
Ha21: There is a significant effect of motivational index on innovation. 
Ha22: There is a significant relationship between entrepreneurial attitude (entrepreneurial 
intention, perceived opportunities, and motivational index) and global competitiveness. 
Ha23: There is a significant relationship between entrepreneurial intention and global 
competitiveness. 
Ha24: There is a significant relationship between perceived opportunities and global 
competitiveness. 
Ha25: There is a significant relationship between motivational index and global 
competitiveness.  
Ha26: There is a significant effect of entrepreneurial intention on global competitiveness.  
Ha27: There is a significant effect of perceived opportunities on global competitiveness. 
Ha28: There is a significant effect of motivational index on global competitiveness. 
Ha29: There is a significant relationship between entrepreneurial activity (total early-stage 
entrepreneurial activity and entrepreneurial employee activity) and innovation. 
Ha30: There is a significant relationship between total early-stage entrepreneurial activity and 
innovation. 
Ha31: There is a significant relationship between entrepreneurial employee activity and 
innovation. 
Ha32: There is a significant effect of total early-stage entrepreneurial activity on innovation. 
Ha33: There is a significant effect of entrepreneurial employee activity on innovation. 
Ha34: There is a significant relationship between entrepreneurial activity (total early-stage 
entrepreneurial activity and entrepreneurial employee activity) and global competitiveness. 
Ha35: There is a significant relationship between total early-stage entrepreneurial activity and 
global competitiveness.  
Ha36: There is a significant relationship between entrepreneurial employee activity and global 
competitiveness. 
Ha37: There is a significant effect of total early-stage entrepreneurial activity on global 
competitiveness. 
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Ha38: There is a significant effect of entrepreneurial employee activity on global 
competitiveness.  
Ha39: There is a significant relationship between government support and policies, research 
and development transfer, business sophistication, entrepreneurial intention, perceived 
opportunity, motivational index, total early-stage entrepreneurial activity, and entrepreneurial 
employee activity and innovation. 
Ha40: There is a significant relationship between governmental support and policies, research 
and development transfer, business sophistication, entrepreneurial intentions, perceived 
opportunities, motivational index, total early-stage entrepreneurial activity, and entrepreneurial 
employee activity and global competitiveness. 
 

3. Methodology 
The research locale of this study consists of 59 countries, and the data collected for 

these countries were based on the data gathered by both the Global Entrepreneurship Monitor 
and World Economic Forum. Being internationally-recognized research institutions, GEM and 
WEF provide comprehensive reports on various countries to which they are partnered with. 
The current partners of GEM are credible institutions in approximately more than 100 countries 
worldwide whereas WEF has about 141 countries. Moreover, WEF gathers statistical data from 
credible international organizations such as International Monetary Fund, the World Bank, and 
specialized agencies under the United Nations, which enhances its data credibility. 

The research instruments utilized in this study will likewise be those that are deployed 
by both GEM and WEF. Surveys administered by these institutions go through a rigorous 
process whereby respondents are filtered based on their credibility on the topic, consultation 
with research experts from the specific country to which data will be gathered are working 
hand-in-hand, and prior to deployment, quality control procedures are likewise applied to the 
surveys. Such research instruments are of utmost quality that even OECD and the World Bank 
uses WEF’s Executive Opinion Survey in their own reports. Thus, data were collected and 
aggregated depending on nature of variables they represented for the analysis.  

For data analysis, the researchers applied the regression method, both simple linear and 
multiple regression, as well as the Pearson product-moment correlation coefficient also referred 
to as Pearson’s r as these methods were the most appropriate to answer the research questions. 
Simple linear regression method was used to find whether each independent variable (Triple 
helix, Entrepreneurial Attitudes, and Entrepreneurial Activity) had a significant influence on 
two dependent variables (Innovation and Global competitiveness), respectively. In doing the 
simple linear regression, the researchers also studied the P-value, Beta-coefficient, and the 
Adjusted R Square. Multiple regression, on the other hand, was used to analyze whether the 
independent variables as a group significantly influenced each dependent variable. Lastly, to 
measure the correlation between two variables, the researchers used Pearson product-moment 
correlation coefficient, simply referred to as R. This method aimed to find how strong the 
association is between variable. Moreover, bivariate correlation was also used to examine the 
association between independent variables. 
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4. Discussion of Results 

 
Figure 3. P-Value Results between Independent Variables and Dependent Variables 
Note. N=59. TEA = total early-age entrepreneurial activity, EEA = entrepreneurial employee 
activity.*p<0.05, **p<0.01 
 

Based on the correlation results, innovation was significantly correlated with R&D 
transfer and business sophistication while global competitiveness was significantly correlated 
with all three Triple Helix variables, which confirms Ha3, Ha4, Ha9, Ha10 and Ha11. Among 
entrepreneurial attitudes, only motivational index had a significant relationship with global 
competitiveness, confirming Ha25. Innovation was also significantly correlated with EEA and 
global competitiveness showed high correlation with both TEA and EEA. This confirms Ha31, 
Ha35 and Ha36.  

Multiple regression analysis was performed to identify significant effect between 
variables. The results showed EEA was a better predictor of innovation and global 
competitiveness than other variables. R&D transfer also showed a significant effect on 
innovation while business sophistication and motivational index were significant predictors of 
global competitiveness. Simple linear regression was also conducted. The analyses provided 
the results that only R&D transfer, business sophistication, EEA were significant to innovation. 
It also showed the Triple Helix, entrepreneurial activities and motivational index were 
significant when predicting global competitiveness. When examining the effect of all variables, 
only EEA was significant to innovation while government policies & support, business 
sophistication, motivational index and EEA were significant to global competitiveness. 

By analyzing the results, R&D transfer is seen to have a significant relationship and 
effect to innovation, both entrepreneurial innovation and national innovation, on all tests. On 
the other hand, out of all independent variables, only EEA is seen to have a significant 
relationship and effect to innovation, both entrepreneurial and national, and to global 
competitiveness. Given this, the focus is given to R&D transfer and EEA as they have shown 
to be the most important significant variables. 
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By focusing on the two important variables, this study demonstrated the significance of 
efficient R&D transfer and EEA in promoting innovation and of encouraging EEA in 
improving global competitiveness, thus those variables proved to be insignificant aren’t 
discussed here.  The correlation analyses showed a positive correlation between R&D transfer 
and business sophistication and innovation, which are supported by Ha6 and Ha7. EEA showed 
a highly significant correlation with innovation as Ha32 was confirmed. This can be explained 
as R&D transfer is essential to better commercialize knowledge and to foster innovative 
business environment (Vaivode, 2015; WEF, 2016) along with EEA which initiates innovation 
by encouraging employees to participate. Aside from this, EEA also contributes to enhancing 
competitiveness as it is concerned with measures that assess global competitiveness of each 
country (WEF, 2016). 

 
5. Conclusions 

As the research encapsulates a spectrum of actors, from the Triple Helix to 
entrepreneurial attitudes and activities, the conclusion of this study will primarily focus on 
those variables whose findings were significant to both GEM and WEF’s innovation and global 
competitiveness which are only R&D transfer and EEA and will focus on how these variables 
may be used by particular beneficiaries. 

 
5.1 National Policy Makers 

In the aspect of R&D transfer, the role of policy makers in creating a knowledge-driven 
economy where R&D transfer abounds will lie on the favorability of policies geared towards 
research institutions, and adequate funding of R&D projects. This is especially crucial in factor-
driven and efficiency-driven economies where R&D transfer is one of the main areas of the 
entrepreneurial ecosystem that constrains entrepreneurship; hence, also affecting the capacity 
to innovate and compete globally. Given this, the researchers also recommend that policy 
makers bridge the gap between theoretical achievement and practical application by making 
the R&D transfer from academic knowledge to the industry smooth, easy, and encouraging by 
loosening constraints between the university and industry through fiscal, tax and other 
incentives. Finally, the researchers likewise recommend that national policymakers invest in 
incubators and accelerators as this could be a crucial instrument in disseminating valuable 
information to the right people, more particularly the entrepreneurs. With respect to EEA, the 
researchers recommend that national policy makers should first raise awareness through 
programs highlighting generated knowledge from R&D projects regarding the importance of 
intrapreneurship or EEA in organizations. To catch attention, such programs should highlight 
the benefit of EEA to organizations such as an increased tendency of new product 
developments. To further make the idea of EEA more appealing, national policy makers can 
also look at providing incentives or funding to organizations that have intrapreneurship 
programs.  

 
5.2 The Academe  

Beginning with R&D transfer, the researchers recommend that the academe generate 
more and more knowledge from novel undertakings, and to likewise, to partner and collaborate 
with the industry so that such findings would be put into application. However, the quality and 
relevance of the knowledge generated should be likewise addressed by continuously updating 
educational curricula to keep it in par with the modern and highly technological economy of 
today. It is important to establish relevance as the industry will be naturally attracted to 
information that they deem beneficial hence, if the industry is attracted, then there will be an 
increased chance of transferring the knowledge created by the academe. With respect to EEA, 
the researchers likewise recommend that entrepreneurship education should also be 
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modernized in such a way whereby that it will focalize on instilling skills and knowledge that 
are deemed to be crucial in today’s business environment, most importantly the need for 
innovation. An example of doing so is nurturing creativity among students and creating a 
platform in which such students can practice creativity. 
 
5.3 Entrepreneurs 

The researchers suggest that entrepreneurs must focus on actively participating and 
collaborating in the R&D process. For innovative startups to flourish, there is a need for the 
entrepreneur, the primary actor in the entrepreneurial process, to be knowledgeable about the 
market and existing technologies. With respect to enhancing EEA, the researchers recommend 
that entrepreneurs or intrapreneurs, for this matter, should seek to unlock intrapreneurial 
behavior such as assertiveness, novelty, confidence especially with regards to one’s idea. In 
order for this to occur, however, an organization must not only be open to new ideas from their 
employees but also provide such employees with the opportunity to be heard which is only 
possible in the hands of the top management. 
 
5.4 Industry Practitioners 

The researchers recommend that in order for such individuals to create innovative 
products to end consumers, there is a need for collaborations with R&D institutions by actively 
providing support such as research funding. It is also important that when knowledge is created, 
there must be an efficient means of disseminating such valuable information to businesses 
concerned. This is to ensure that the right information is given at the right time to the right 
person. In the aspect of EEA, the industry has a more crucial role to play. It is in the support of 
businesses whereby upholding a corporate culture that is open for ideas is of paramount 
importance in facilitating EEA. A culture that will empower employees to exhibit their 
creativity and share their ideas is required.  
 
5.5 Research Institutions 

The researchers recommend that research institutions, specifically GEM and WEF, 
should look at the possibility of more collaborative reports with each other, such as the likes of 
the entrepreneurial innovation report last 2015. A collaboration with two of the most prominent 
research institutions in the topic of entrepreneurship whereby the study focalizing on 
combining GEM and WEF variables respectively will be beneficial for nations as it will 
provide a more comprehensive understanding of areas to improve on entrepreneurship, 
innovation, and global competitiveness. Moreover, WEF and GEM can also look to further test 
the validity of the results of this study by combining GEM variables with WEF innovation and 
global competitiveness. Additionally, to further validate, GEM and WEF may also look at the 
moderating and mediating effect of other variables in the relationships established in this study, 
more particularly in the aspect of entrepreneurial attitudes as none of the sub-variables had a 
significant relationship nor effect on both GEM and WEF dependent variables.  

 
5.6 General Recommendation  

Generally, for R&D Transfer, the findings of the research suggest that for 
entrepreneurial and national innovation to abound, there is a need for an efficient flow from 
knowledge creation to knowledge application among stakeholders to optimize the outcomes of 
R&D activities. On the perspective of EEA, the findings refocus our attention as to why 
employees are deemed to be one of organization’s strongest asset. It also draws a conclusion 
that organizational development results from its constituents through their innovativeness and 
competence. Linking EEA with global competitiveness, on the other hand, it is concluded that 
EEA enhances the competitive edge of organizations triggering developments as it promotes 
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ideas passing on across the organizations. With these being said, organizations may open up 
various methods, like top-down and bottom-up processes, on how employees can produce 
innovative thinking and how these innovative ideas can circulate within the organization thus 
giving competitive advantage to the organization as well.  

With these conclusions in mind, the researchers recommend that, in general, nations 
should promote R&D transfer and EEA to enhance their ability to innovate and compete on a 
global scale. Specifically, nations should foster a good linkage between university and industry 
so knowledge can be efficiently transferred to the right people at the right time. Besides this, 
the researchers also recommend that organizations create an environment that is conducive for 
intrapreneurship---one that diminishes the barriers between the employees and upper 
management; thereby, encouraging employees to actively speak up their minds and share their 
innovative acts and ideas. 

 
6. Limitations and Recommendations for future research 

As for recommendations for future researchers, in order to have a better understanding 
and as well as to expound on the results of this study, the researchers recommend further 
examination of the possibility of including different variables that may be of relevance to 
innovation and global competitiveness. GEM and WEF offer data on other possible factors that 
may stimulate innovation and global competitiveness. A factor that may future researchers may 
look into is an investment in higher education and training (pillar # 5 of global competitiveness 
indicators) as well as labor market efficiency (pillar # 7) as this looks into proper treatment of 
workers where an efficient labor market also attracts talented individuals, hence stimulating 
productivity. Another probable factor to study is technological readiness (pillar # 9). 

Other than looking into other possible factors, future researchers may also look at the 
effect of mediating and/or moderating variables, especially in the context of entrepreneurial 
attitudes. An example of which is to look at the possibility of studying the effect of internet 
speed to R&D transfer or the moderating effect of internet speed to the relationship between 
R&D transfer and global competitiveness and innovation, respectively.  Conducting a study in 
this area is indeed relevant and beneficial because as part of migrating to a knowledge-based 
economy, the timeliness in the transfer of information and research will be very crucial in 
achieving innovation and global competitiveness. 
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8. Appendix  
Appendix A: Raw Data 

 
Figure 1 



 

13 
 

 
Figure  2


