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The National Science Council
(NSC) is a staff organization, oper-
ating under the Executive Yuan,
that is specifically charged with
matters related to science and tech-
nology. Its primary missions are to
plan and carry out overall national
sci-tech development, use the Na-
tional Science Fund to support aca-
demic and basic scientific research,
and develop the Science-based In-
dustrial Park so as to promote the
development of high-tech indus-
tries.

A solid foundation has been laid
by the academic research and sci-
tech development that has been ac-
tively supported by the NSC over
the years. To cite fiscal year 1993
(July 1992-June 1993) as an exam-
ple, a total of NT$11.98 billion was
invested to support 6,612 research
projects; there was participation by
9,363 persons, of whom 5,274 re-
ceived research grants. The number
of resulting research papers occu-
pied 21st place in the Science Cita-
tion Index (SCI) and 11th place in
the Engineering Index (EI), both
showing substantial growth over
past performance. The Hsinchu
Science-based Industrial Park, for
its part, recorded total revenues of
NT$129.1 billion during the whole
of 1993, for a growth of 48.13% over
the year before.

Although the Republic of China's
sci-tech development has estab-
lished a preliminary foundation, we
are still a substantial distance be-
hind the advanced countries of Eu-
rope, America, and Japan in this
regard. In planning for national ac-
ademic research and sci-tech devel-
opment, therefore, the NSC must
focus primarily on areas and sec-
ondarily on points with the aim of

achieving an overall upgrading of
research standards and seeking
breakthroughs on major points so
as to reach first-rate international
standards. Emphasis in the plan-
ning process will be on bottom-to-
top academic discipline planning
supported by top-to-bottom coordi-
nation and integration so as to give
full expression to the efficient use of
resources. In addition, given the
limited resources available, it is es-
pecially necessary to select subjects
in areas in which research achieve-
ments have already been made and
then vigorously pursue develop-
ment in those areas so as to short-
en the gap between the ROC and
the advanced countries. Regarding
the overall planning targets and
principles, they are designed to cre-
ate a favorable environment for re-
search and development so as to
accelerate the speed of sci-tech de-
velopment. The basic directions
and principles of sci-tech develop-
ment pursued by the NSC recently
are described below:

I. The Efficient Distribution of Re-
sources for the Achievement of Over-
all Effect

1. The distribution of research
resources.

The development of any state-
of-the-art technology is backed by
basic science, and basic research
and applied research complement
each other; this is why the NSC has
always placed heavy emphasis on
basic research. The planned scien-
tific research fund budget that the
NSC originally submitted to the Ex-
ecutive Yuan for fiscal year 1995
(July 1994-June 1995) represented
an increase of 11.1% over the previ-

ous year’s budget, but the rate of
increase approved by the Legisla-
tive Yuan was below 7%. For the
promotion of academic and basic
research, in principle the budget in-
crease should not be below the
overall growth rate(7%), while in-
creases for natural science, mathe-
matics, the humanities, and the so-
cial sciences will be granted in
accordance with actual need. As for
the work-study cooperation be-
tween industry and academe that
everybody is so concerned about,
the budget for this accounts for less
than 10% of science development
fund allocation, so that there is tru-
ly no trace of an "emphasis on ap-
plication development and neglect
of basic science," Also, in the de-
tailed evaluation and review of the
procurement of expensive instru-
ments and medium-scale instru-
ments, the research results of the
applying organizations and the ease
of integration of the various plans
will have to be considered so as to
economize on the limited resources
available and support projects that
encompass both basic and applied
research.

2. Giving full effect to overall
benefit.

In the past, most of the research
projects proposed by academic or-
ganizations have been in the form of
individual projects; group (or inte-
grated) projects have been in the
minority. To take 1993 as an exam-
ple, applications based on research
results exceeded 6,700 cases and
applications for monographic stud-
ies topped 6,900. The amount of
funding applied for in each study
was in the range of only



NT$500,000 to NT$600,000, so the
results that can be achieved are
quite limited. To provide for the in-
tegration and the joint utilization of
research resources, as well as for
the interchange of research experi-
ences and results, the NSC encour-
ages research groups that have al-
ready made substantial
achievements to carry out horizon-
tal or vertical integration on their
existing foundation in accordance
with academic discipline plans,
strategic-type key technology or
policy-type focus projects (such as
global change research that relates
to human welfare), thereby forming
research groups that can formulate
three- to five-year integrated re-
search projects with common tar-
gets. Encouragement measures of-
fered in line with application for
outside research or medium-scale
instruments in accordance with
need create a favorable research en-
vironment and facilitate a division
of labor so as to achieve added re-
sults. For this reason integrated re-
search projects do not affect appli-
actions for individual-type research
projects, nor are they cause for
concern about discrimination.

3. Establishing a fair evaluation
system.

Since scientific research funding
is limited, only through the opera-
tion of a fair evaluation system, to-
gether with such grant measures as
the separation of subsidies and fi-
nancial awards and a limitation on
applications of one per year, can
similar bases be established and
enough time be provided for the
work of evaluation, and can full ex-
pression be given to the basic spirit
of academic grant so that outstand-
ing researchers will be able to de-
vote themselves to long-term re-
search work instead of having
funds allocated equally to every-
body. The NSC is now in the pro-
cess of studying the improvement of
its evaluation system so that the es-
tablishment of standards for the
selection of experts responsible for
preliminary evaluation and re-eval-
uation, as well as for evaluation op-
erations, can be carried out system-
atically and a system of evaluation
appeal can be established. The
evaluation system might be given
some amount of flexibility because
of differences in the various aca-
demic disciplines, but a follow-up
auditing system will still have to be
set up for the continuous monitor-
ing of the faimess and impartiality

of evaluation operations.
Precedence may exist in the ad-
vanced countries for the immediate
evaluation of project applications
whenever they are submitted, but
the examples are all of large-scale
projects for which only 30 or 40 ap-
plications per year are submitted.
In consideration of the huge num-
ber of applications that are submit-
ted in Taiwan every year, in the in-
terest of fairness and impartiality it
would be difficult to make any sud-
den change in the current system.

II. Policy Methods. for Coping with
Environmental Change

1. Encouraing the development
of basic academic courses.

The number of students choos-
ing such basic courses as mathe-
matics, physics, chemistry, biology,
and literature has contracted in re-
cent years because of the influence
of the employment orientation in
academic advancement. Over the
long term, this will do serious harm
to the foundation for sci-tech devel-
opment. To provide for the long-
term rooting of a foundation for sci-
entific development, the NSC hopes
to coordinate in the near future
with the Ministry of Education and
work with it in formulating a pro-
gram that can encourage gifted stu-
dents to enter, or pursue advanced
studies in, science and related
fields. The NSC will support out-
standing researchers in the area of
basic science in carrying out long-
term research work through more
flexible evaluation methods.

In addition, the NSC will contin-
ue encouraging the spirit of partici-
pation in research by new people.
Besides keeping a suitable ratio of
expenses in various academic disci-
plines for application by new peo-
ple, they will also be encouraged to
participate in integrated research
plans.

2. Continued promotin of aca-
demic-industrial cooperation pro-
jects.

The economy of the ROC is now
at the turning point in the transi-
tion from a traditional society with
a primary emphasis on agriculture
to that of an industrially advanced
country with a rich creative capa-
bility. The NSC will continue pursu-
ing a strategy that encourages inte-
grated group projects, choosing
such strategic industrial sectors as
precision machinery, sophisticated
materials, wireless communica-
tions, computer systems, and bio-

technology for the encouragement
of academic-industrial cooperation
projects that involve cooperative re-
search among universities, aca-
demic research institutions, and
private industries with R&D poten-
tial. These projects will include, for
example, the development of com-
puter systems, integrated circuits
and system design, applied ma-
chinery design, electromechanical

integration, and the application of
gene transplantation in plants and
animals, with the idea of providing
for a full sharing and interchange of
university know-how and research
resources with the practical needs
and experiences of industry so as to
accelerate the upgrading of indus-
try. In addition, in the past most of
the results of research appeared in
the form of theses, with results in
the form of practical technology be-
ing relatively rare. Academic-indus-
trial cooperation projects can nur-
ture the ability of master's and
doctoral candidates to handle prac-
tical problems, and provide for the
timely supply of manpower needed
by industry.

3. Motivating state-of-the-art
technological research through a
national laboratory

In recent years the NSC has set
up such national laboratories as a
Synchrotron Radiation Research
Center, National Nano Device Labo-
ratory, and National Center for
High-performance Computing, with
design and equipment standards
that are of the first rank in the in-
ternational arena. Universities, ac-
ademic research institutions, and
even the industrial sector will be
encouraged to use these advanced
facilities to break through research
bottlenecks and pursue first-rate
research standards and results. In
addition, the National Space Pro-
gram Office, through the implemen-
tation of its space program, will car-
Ty out the step-by-step
establishment of an independent
system engineering and integration
capability for large-scale projects;
also, through its procurement pro-
grams, it will bring in key technolo-
gies so as to instill a capability for
the development of key parts and
components in Taiwan, thereby
building up a foundation for the
space technology industry.

III. Coordinating Methods for En-
couraging High-Tech Development



1. Promotion of international co-
operation.

The scholars from the ROC who
have gone abroad to study over the
past 40 years have made outstand-
ing achievements and have built up
rich stores of working experience.
In truth, these people are a major
force in assisting the nation’s devel-
opment toward modernization. In
addition to the active recruitment of
outstanding scholars to return
home for long- or short-term ser-
vice, the networks of personal con-
tacts that they have established are
an important resource for the ROC
in carrying out international high-
tech cooperation. The NSC has re-
cently been using the "Sino-Ameri-
can Sci-Tech Newsbriefs" published
by the various Divisions of Science
stationed in the United States to
strengthen the establishment of do-
mestic and overseas communica-
tion channels and networks as a
basis for the development of inter-
national cooperation. Besides sign-
ing technical cooperation agree-
ments with different countries, in
the future the NSC will plan point-
of-focus items of cooperation with
various countries, striving to pro-
mote university-to-university and
national laboratory-to-national lab-
oratory cooperation between the
ROC and other countries so as to
provide for the international shar-
ing of research resources and capa-
bilities as well as the interchange of
experiences. Besides this, domestic
research teams with outstanding
performances will be encouraged to
participate actively in large-scale
international cooperative projects;

in addition to providing for coopera-
tive interchange, this will establish
the ROC’s academic research posi-
tion in the internaitonal sphere.

2. Upgrading the standards of
academic journals.

Academic journals are vehicles
for publicizing the results of aca-
demic research, and the level of
their standards can reflect the qual-
ity and quantity of research results.
To encourage outstanding academ-
ic journals of intermational stan-
dard, the NSC published the
founding issue of the "Journal of
Biomedical Science" in January
1994 for circulation throughout the
world, thereby -establishing an ex-
ample for the commissioning a
prominent foreign publishing com-
pany (S Kager of Switzerland) to
publish a domestic academic publi-
cation. In addition, the NSC’s Sci-
ence and Technology Information
Center has held four seminars for
editors of academic journals in the
field of science and technology with
the aim of enhancing the standards
of domestic academic journals;
there are also plans to recommend
outstanding journals for the collec-

tion of prominent international in-

formation institutions so as to ex-
pand the domain of academic
interchange. The center has also
brought together editors of journals
in the fields of culture and the so-
cial sciences for seminars, and has
listed journals in the fields of cul-
ture and social sciences among
those eligible for grant aid.

3. Active promotion of adminis-
trative reform.

Sci-tech policies and strategies

all depend on the operation of high-
ly efficient administrative manage-
ment for their implementation, and
the major focus of all the improve-
ment measures promoted recently
by the NSC has been on the up-
grading of service quality through
administrative reform. For example,
the separation of subsidies and
financial awards allows the selec-
tion of the outstanding for incen-
tives and the provision of assis-
tance for those who come after, the
establishment of an evaluation ap-
peals system achieves fairess and
justice, and step-by-step computer-
ization upgrades efficiency and pro-
motes the efficient division of labor
in cooperation among the various
units' of the NSC — all of which
measures rely for their success on
the joint support and cooperation of
all NSC personnel and others in the
academic community. In addition,
to upgrade the working willingness
and efficiency of NSC personnel and
to allow them to observe and learn
in their work, from now on all
brainpower-intensive work regard-
ing planning, except for work that is
commissioned out because of inad-
equate manpower, will be carried
out by NSC personnel themselves to
the extent possible, with experts
and scholars being used to provide
consultation and direction. In the
future, the NSC will continue
broadly accepting constructive sug-
gestions and carrying out the work
of administrative reform so as to
provide the best service possible
and promote a high level of sci-tech
development in the ROC.

Update on Advance Discussions of the
Government’s Science Projects

Science and technology are re-
garded as one of the most impor-
tant aspects of modern national de-
velopment, and so the government
allocates a considerable adminis-
trative budget every fiscal year to
support them. In order to seek pru-
dence and completeness of work for
sci-tech developmental projects,
the National Science Council (NSC)
participates every year in advance
discussions for important govern-
ment scientific projects. Based on
the government’s annual fiscal
pressure, the 1995 fiscal year (i.e.,

July 1994 to June 1995) budget al-
location has been changed to a top
to bottom distribution method, re-
sulting in limitions on the expendi-
tures for science and technology.
Accordingly, the NSC is coordinat-
ing efforts by every ministry and de-
partment to first work out a "rea-
sonable framework for
comprehensive science and tech-
nology development priorities and
appropriation needs; and establish
links between the sci-tech develop-
ment policy, priorities and budget,"
so as to avoid redundant invest-

ment and spur the close integration
of upper-, mid, and lower-stream
resources. It is also establishing fair
and proper evaluation standards to
effective utilize limited resources.

In order to attain the above-men-
tioned goals, the modified method
for holding deliberations on FY
1996 [July 1995 to June 1996) sci-
tech development involves first hav-
ing all government agencies and
ministries concerned coordinate ef-
forts to draft a 1996 Outline Plan
for Scientific and Technological De-
velopment based on the ROC Long-



and Mid-term Plan for Scientific
and Technological Development
and the National Six-Year Develop-
ment Plan, as well as the current
needs of such agencies and minis-
tries, to strenuously seek close co-
ordination between the budget and
policy projects as well as the proper
linkage between budget and re-
sults. Secondly, the method in-
volves intensifying the distribution
of labor and cooperation delibera-
tion work, respecting professional
division of labor, and having super-
vising ministries be in charge of ini-
tially reviewing to target compatibil-
ity between sci-tech projects and
outline plans, the feasibility of pro-

jects, past results, project priorities
and budgetary needs. Re-reviews
will focus upon motions concerning
the appropriateness of the results
from the initial review, compatibili-
ty with upper-, mid and lower-
stream projects in the field, avoid-
ing duplication of efforts and
setting priorities.

In order to strive for more pene-
trating reviews of cutting-edge and
massive sci-tech projects, we hope
to make use of the specialized tal-
ent of overseas specialists and
scholars to help out in the review

-process. Accordingly, during the

initial and re-review process, when

necessary, we shall invite foreign
specialist to assist in reviews. In ad-
dition, by the end of November
1994, the NSC will step up the
number of combined coordination
meetings its senior council mem-
bers hold to propose, after the com-
bined considerations of integrated
sci-tech development, reasonable
and beneficial percentage of growth
and foundation by department
meetings, hearings, the deputy
head of DGBAS, and members of
the legislature, a draft of a complete
government plan for scientific and
technological development, for sub-
mission to the Executive Yuan for
approval and appropriation.

Success in the Development of High-
Quality Vacuum-Coating Techmology

In 1980, PIDC (Precision Instru-
ment Development Center) estab-
lished a vacuum-coating laboratory
based on the belief that optical
coating elements of spare parts are
the fundamentals of Electro-Optics
Tech. In addition, our Electro-Op-
tics industries were just about to
expand to full blast. The aims of the
laboratory were to manufacture
machines for vacuum coating, to
develop elements and methods of
optical coating of various kinds,
and to carry related software and
hardware research into the vacu-
ume-coating area.

" In the early years of the laborato-
ry, the vacuum industrial environ-
ment was still in the bud. At that
time we had, based on the know-
how we already had, developed and
assembled vacuum-coating ma-
chines such as the Thermal-Resist
Vapor Deposition Coater, E-Beam
Multi-Layer Evaporator, Planar
Magnetron Sputtering Coater, ref-
erence regulating systems and their
peripherals. At the same time we
developed technical methods of
Thermal-Resist, E-Beam Multi-Lay-
er Coating and Planar Magnetron
Sputtering Tech. Some successful
products were anti-reflection films,

metallic films, high reflection films
for laser, spectral films, various
Filt-film and TigAl,V Hardness Film.
Also we helped to train technicians
in software and hardware for indus-
trial employers.

Recently our vacuum industry
has developed to a certain extent.
Coating industries using traditional
methods mainly export. They have
created "the kingdom of sun glass-
es." Since then we have turned our
attention to something more impor-
tant, i.e., the development of mod-
ern coating technology and manu-
facture of high-quality coating
elements. Important programs in-
cluded research into the Ion-gun
Sputter Coater, Assemble Sputter-
ing Coater and its Ion Planing Coat-
er, transparent conductive coating,
Low-scattering Multi-Film, Resist
Laser Damage Reflect Film, and
multi-layer coatings of plastic glass
and hardened films, which were all
derived from the Cold Cathode Arc
Plasma Deposition Machine, based
on the needs of industrial and aca-
demic circles. We also invented
techniques in manufacturing ele-
ments of the E-Beam Multi-Layer
Evaporator and Ion Plating Coater.
Our greatest breakthrough was so-

lution of the difficulty of getting
special refraction materials from
natural sources without damaging
their stabilized physics properties.
We managed this by just partial ad-
justment of the coating monitoring
system without modification of the
rest of the traditional Dul E-Beam
Multi-Layer Evaporator. It is by this
technology that we may obtain any
coating films of ideal refraction
modulus, and is conducive to the
realization of special ability film,
which was originally improbable. It
is also helpful in industrial use by
decreasing layers of the coating
with high optical quality.

Judging broadly from the exist-
ing trend we shall not only continue
our development of coating ele-
ments and their techniques, but al-
so establish our quality control
system gradually by using instru-
ments of our own combined with
coating elements and mechanical
ability tests. This will meet with
more and more stringent coating
quality regulations worldwide. We
also wish to help industries with
coating techniques and raise our
coating levels to the international
standard. .
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