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Abstract 

During these two decades, our country has developed an outstanding records both in 

politics and economy. In order to catch these valuable experiences, this project is trying to 

integrate some professionals’ efforts to achieve such goals Basically, there are six sub-projects 

under the proposed project. The principle objective of this project is to incorporate these 

three sub-projects In the first year, each project dedicates to survey all the related literature 

and tries to develop an innovation models theoretically. There after, each group selects one to 

two familiar industries or products for the purpose of evaluation in our country for the second 

year. Finally, each group selects one to two foreign countries which are more advance for the 

selected industries or product for the purpose of comparison. Thus, the last year focuses on 

making the comparison of the different NISs(National Innovation Systems). It is believed that 

our goverment can make the better strategy for technological innovation based on this 

project’s results. 
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Abstract 

     Machine tool industry represents one of the most competitive industries of Taiwan. 

It has evolved from imitation, authorized production, OEM, ODM in early days to today’s 

inventing and marketing its own brand names. The value of its production is currently ranked 

the sixth largest of the world, compared to the ability to only satisfy domestic demands during 

the infancy of the industry. This study summarizes various theoretical and modeling 

investigations of product/technology innovation and the evolution of development. Results 

were obtained from questionnaire surveys, visits at representative machine tool manufacturing 

plants, and discussions with the management and senior engineers at these plants. The study 

is aimed at understanding the characteristics of Taiwan’s machine tool industry and the 

pattern of its production and technology development trajectory. It should help outline the 

key issues and direction for future development and innovation.  
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Abstract 

This project develops an account of 

industrial competitiveness and applies it to 

explaining the differential success of 

Taiwan’s monitor and HDD industries. 

Drawing on institutional theory and 

national system of innovation approach, 

we hypothesize that a given national 

system can be conducive to certain 

industries' competitiveness but not some 

others due to their institutional differences 

along the technological dimension. Taiwan 

has become a major exporting country of 

personal computers and their peripherals. 

Among these, monitors stand out as one 

of the most successful. However, HDDs 

have not been able to achieve even a 

moderate success. Both monitors and 

HDDs are major peripherals of PCs. Then 

why Taiwan has been able to gain national 

competitiveness in one but not the other? 

This project will gain in-depth 

understanding of this paradox, by 

following the OECD framework on the 

National System of Innovation with a 

focus on the mapping of core knowledge 

flows and the development processes at 

innovative firm as well as institutional 

linkage levels. The project will also assess 

the implications for corporate strategies 
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and government policies such as the 

networking schemes and innovative 

capacity for competitive advantages. 

 

Keywords: National System Of 

Innovation (NSI); Technology ; 

Institutions; Taiwan 

 

Introduction 

 

        Research into competitiveness 

is increasingly important to the fields of 

organization and strategy. Much of the 

work has argued that competitiveness is 

the product of the national system (Hill, 

1995; Kogut, 1991, 1993; Porter, 1990; 

Lodge and Vogel, 1987; Nelson, 1993; 

Lundvall, 1992; Whitley, 1992). In 

considering the impact of institutional 

structures on industrial performance, this 

project argues that competitiveness 

depends on the co-evolution of national 

and technology systems. This argument 

comes in three parts. First, stress on the 

differentiation and conflict of a society 

indicates that national institutional 

structures are not necessarily co-extensive 

or convergent. Second, at the sectoral 

level, national systems are not equifinal to 

innovation. Third, countries tend to 

succeed in industries where their firms can 

best apply their national systems to the 

global technology system. It seems that, 

within the IT area, Taiwan’s monitor 

industry stands out as one of the most 

successful. By contrast, Taiwan’s HDDs 

remain the critical missing link among its 

computer products. 

 

Methodology 

 

This project adopts the methodology 

of qualitatively-based comparative case 

studies. Under the case study design, it 

collects empirical data primarily through 

field personal interviews, published annual 

reports, contemporary press information, 

and a variety of other archival materials. 

Data collection from all these sources will 

continue until the marginal value of 

additional data appears no longer to justify 

the time and effort taken to collect it. 

 

Main Findings of the Study 

 

Up until the end of July 1998, main 

findings of the study can be organized as 

two parts – the first is on theoretical side 

and the second empirical.  

Theoretical findings 

 

Since the late 1980s, national 

institutional structures have proved 

important in developing technological 

innovation. Research studies in this field 

were pioneered by Freeman, Lundvall and 

Nelson. Freeman (1987) explicitly 

introduced the concept of “National 

System of Innovation” to describe and 

explain the economically most successful 

country of the post-war period, Japan. 

Theoretically, Freeman (1987) defines a 

NSI as “the network of institutions in the 

public and private sectors whose activities 

and interactions initiate, import, modify 

and diffuse new technology. Empirically, 

Freeman argues that government policy, 

corporate R&D, the education and 

training system and the structure of 

industry have been important in helping 

Japan to adjust to the new 

socio-institutional paradigm, capable of 

redefining technical and economic 

efficiency.  

 

Lundvall (1992) and Nelson (1993) 

quickly follow Freeman’s research, and 

both share a strong commitment to the 

importance of NSIs in technological 

innovation. In the work of Lundvall and 

his collaborators, the analytical content of 

NSIs is particularly emphasized. It has 

been suggested that such institutional 

factors as internal organization of firms, 

interfirm relationships, the public sector, 

financial institutions and R&D intensity 

and organizations are important for the 

functioning of the NSI as a whole 

(Lundvall, 1992). Contrary to Lundvall’s 

discussions of the elements of the NSI, 



 

22 

Nelson’s (1993) studies are based more on 

empirical analysis than on a theoretical 

one. In Nelson (1993), 14 different case 

studies are shown to describe the main 

features of the innovative systems of high, 

medium and low income countries.  

 

Although differing widely in many 

respects, the various authors share the 

view that nation specific characteristics 

are important in advancing technological 

innovation. Some of the characteristics 

are built around policy systems that 

include the public sector, industry policy 

statutory bodies’ support to innovation, 

financial and education institutions. 

Others are rooted in business systems 

which include organizational competence 

routines, market organizations and 

internal co-ordination structures. 

Institutional and relatively stable over 

time, both the policy and business systems 

are defined by national borders, and they 

are equally important in structuring the 

national system of innovation. In what 

follow, then, the way in which the two 

sub-systems of Taiwan have affected the 

development of monitor and HDD 

technologies have important implications 

for technological diffusions and industrial 

success.  

 

Empirical findings 

 

The above kind of argument is now 

empirically applied to the Taiwanese 

monitor and HDD industries, and more 

than 30 interviews have been conducted. 

It seems that we observe a well-developed 

national system of innovation in monitors. 

As the systems of nation (both policy and 

business subsystems) and technology 

co-evolve with each other, Taiwan is able 

to take advantage of positive externalities 

and so achieves superior performances in 

the monitor industry. But for the HDDs, 

Taiwan fails because of the incompatibility 

of the nation (policy and business) and 

technology systems. Both the isolated 

state and the family business work against 

the HDD technology which diffuses the 

institutions of consolidation, high R&D 

on electro-optics and FDI.  

 

Policy Implications 

 

Having argued the significance of 

institutional match in national systems of 

innovation, it is then important to note 

that our discussions do not to allow the 

complex institutional detail of a sector to 

overwhelm a sense for policy strategy. At 

the broadest level, institutions would not 

crush actors’ action by overwhelming 

power. In fact, industrial policy matters. 

This follows because matching an 

institution of industry technology into the 

context of local business system is 

confined to the state's power of control 

over the means of dominance and 

sovereignty. In other words, the state may 

choose to develop an industry whose 

technology paradigm systems can be 

well-fitted to Taiwan’s long established 

institutional structures. This study thus 

agrees to the prospect of industrial policy, 

but this agreement is built upon the 

apparent demands of strict institutional 

logics, capable of legitimating industry 

restructuring and growth in our society. 
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