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Abstract(English Version)

When government and society all agree that enhancing our science &
technology competitveness i1s the mam drve of increasing our overall international
science & technology competitiveness, what is our current overall science &
technology competitiveness ability? What i1s the tool to objectvely measure our
science & technology level? How do we legislate related polices to assist science &
technology competitiveness enhancement? How do we improve science & technology
competitveness so that we can also enhance national competitveness? These
cuestions are implying the necessity and mminence of establishing indicators system
for national science & technology competitiveness. This system must be able to
express capability and level of our science & technology as well as observe in the long
run.

The main purpose of this project is to find a theoretical way for establishing
an comprehensve Indicator with respect to domestic technology development. With
the theoretical background, the comprehenstve indicator is not only for self
comparison every year, but also for international comparison. After many empirical
researches, we think the factor analysis and the principal component analysis can be a
theoretical way to set up the weight for the comprehensive indicator.



Focus of the Study

Due to the emphasis on the development of Science & Technology from the
Taiwanese government, the capacity of innovation in this field is becoming more
mmportant to Taiwanese industries in recent years. Hence, the capacity of innovation
has a significant 1mpact on the nation’s technology competitiveness. But, what 1s
the current status of technology development among Taiwan’s various industries?
How 1s the industries’ aptitude for mnovation in this field? How do the Taiwanese
government legislate relevant policies to assist its industries to enhance the capacity of
mnovation? These questions are essential to the establishment of indicator system
for industries in terms of the mmnovation. This indicator system should be able to
reveal the current status of technological development. It should also be able to
observe this technological development in the long run.

The main purpose of this project 1s to establish a set of comprehensve
indicators to record the industries’ aptitude for technological innovation; therefore,
these indicators can be a standard for enhancing the nation’s technological
development. Further, this indicator system not only 1s for self comparison, but also
provides a guideline for policy makers and academic researchers to form forecasting
models or to perform some empirical research.

This project is planning to analyze extensively the domestic industries’
aptitude for mnovation. By establishing a set of technological innovation indicators
for Taiwanese mdustries, these indicators can provide a guideline for policy legislatrve.
This set of indicators can further relate to the development process of technology
among various industries.

Methodology

Based on both Factor Analysis and Principal Component Analysis, this
project derves a set of comprehensve indicators from various indvidual indicators,
which consist of R&D, manpower, productivity among the US, Taiwan, Japan, and
Korea.

The Fuactor Analysis

This Analysis 1s an interdependence analysis techmique. Its mam function 1s to
express the original data structure by using a less number of dimensions. Meanwhile,
this technicjue enables the user to maintain a majornty of information contained in the
onginal data structure.  Further, tlhis techmique possess two purposes: the
exploratory factor analysis and the confirmatory factor analysis. The former
purpose aims to establish a new theory by reducing a majonty of varables and, then,
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using the common properties to find out the potential structure. This purpose 1s
what the Factor Analysis focuses on in this project.

The Principal Component Analysis

The main purpose of this analysis is to reduce data and offer interpretations.
That 15, to regroup and convert many onginal dependent variables mto a less number
of stochastic variables. These stochastic variables can then explain a majonty of
information contained in the original variables. Therefore, the principal components
with a strong onentation m offering explanations can develop mto comprehensive
indicators.

Main Findings

The results of the Factor Analysis with regard to the indicator of Science Technology

will be interpreted in the first three findings. While, the last finding is the

interpretation for the results of Principal Component Analysis.

1. The Science Technology indicator consists of 74.8% of the national technology
standard and 25.3% of the potential aptitude for technology development. In
terms of formula:

Y =0.7415*F1 +0.2525*F2,  where

F1=02*VAR1 +0.16*VAR2 +0.22*VAR3 + 0.25*VARS5 + 0.17*VARG
F2=VAR4

Y 1s the indicator of Science Technology. F1 is the standard of the national
technology. F2 1s the potential aptitude for technology development.
VARI1-6 1s equal to variables.

2. The Science Technology indicator consists of 87.5% of the national R&D level
and 12.5% of the manpower R&D level. In terms of formula:

Y =0875*F1 +0.125*F2,  where

F1=0.12*VAR1 +0.18*VAR2 +0.13*VAR3 + 0.11*VAR4 + 0.13*VARS +
0.15*VAR7 +0.18*VARI10
F2=005*VARG6 +0.45*VARS + VARO

Y 1s the indicator of Science Technology. F1 1s the national R&D level. F2 1s
the manpower R&D level. VARI-10 1s ecjual to vamnables.

3. The Science Technology indicator consists of 50.0% of the national technology
development, 25.0% of technology application & development, 15.0% of the
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research for the foundation of industnes, and 10.0% of prvate R&D and its
application. In terms of formula:

Y =0.4973*F1 +0.2471*F2 + 0.1472*F3 + 0.1084*F4,  where

F1=0.19*VARI +0.23*VAR6 +0.30*VAR9 +0.27*VARI10
F2=045*VAR4+0.55*VARS
F3=037*VAR2 +0.63*VAR3
F4=051*VART7 +0.49*VARS

Y 1s the indicator of Science Technology. F1 is the national technology
development. F2 is the technology application & development. F3 1s the
research for the foundation of mdustries. F4 1s the prvate R&D and its
application. VARI-10 is equal to variables.

4. Based on the results of Principal Component Analysis, the mdicator of Science
Technology consists of principal component 1 and principal component 2. The
principal component 1 suggests that the indicator focuses on the R&D
expenditures; while, the principal component 2 relates to the manpower for R&D
and 1ts capacity. However, due to the high percentage of principal component 1
in the equation (79.75%), the indicator is mainly formed by the principal
component 1. In terms of formula:

Y =0.124*VAR] +0.124*VAR2 + 0.124*VAR3 + 0.125*VAR4 +
0.003*VARS + 0.1*VAR6 + 0.12*VAR7 + 0.1*VARS + 0.09*VARO +
0.09*VARI10

Policy Implications

There is a close relationship between technological development and economic
performance. Hence, how to mprove Taiwan’s technology competitiveness and
assist the nation’s industnes through the relevant government policies are going to be
the two major challenges for turning Taiwan into a “technological island.”

This project concludes four comprehensive indicators with regard to Science &
Technology: the indicator of Science Technology, the indicator of R&D capacity, the
indicator of private R&D, and the indicator of R&D expenditure.

As companng with the other three nations (the US, Japan, and Korea), these four
indicators reveal some mmplications. The Urted States wins first place i the
performance of these four indicators. Japan is second to the US while Korea is in the
third place except for the indicator of Science Technology. In other words, Taiwan 1s
In the last place with regard to the performance of all the indicators except for the
indicator of Science Technology. Accordingly, Korea should be Taiwan’s main
adversary in terms of the nation’s technology competitiveness because Taiwan’s
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technological development 1s still far belund that of the US and Japan.

Self Evaluation

The expected result of this project has been aclieved. It could provide
policy legislators and academic researchers a reference for empirical research or
forecasting model establishment.
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