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. National Science and Technology Development Agency



Summary of the Achievements of
National Science and Technology
Development Agency (NSTDA)

N'\ [DA 15 an autonomous funding and research
organization, established by the Science and Technology
Development Act, B.E. 2534, on 29 December 1991.

[ts target is to improve production and services,

as well as back research aimed at commercial
application. Three specialized centers - Genetic
Engineering and Biotechnology (NCGEB), Metal and
Materials Technology (MTEC) and Electronics and
Computer Technology (NECTEC) - come under the
NSTDA umbrella. In addition, Technology [nformation

At r (TIAC) provides on-hne information
ser from important databases worldwide. The
NS joard, which controls the policy and operation

of the Agency, consists of an equal number of members

from the public and the private sector, and is chaired by

ister of Science, Technology and Environment.

Up to the present, NSTDA has given funding to
universities, state ;u_-_-:cncit"s and the private sectors for
‘ts, including those initiated before

altogether 791 pr

the passage of the Law while the various centers were

f to the Ministry of Science, Technology and

nt. Of these, 194 projects were ongoing in

These projects are aimed to benefit both the public

ite sector through advances in such wide-

15 food, ceramics and telecommunication
fustries. To date, 33 new products and technologies
been developed to the commercialization stage, and
44 to the stage of extension for public benefit. Also 19

prototypes has
}

en developed to the production stage,
while 23 others have passed the field-testing stage, and 39

others are at the laboratory development stage. A total of

40 research articles have been published in refereed

T

s, and 481 others have been presented in
professional conferences. In addition, 4 patents have been
filed. and 4 royalty agreements concluded.

(continned on back cover)
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‘Scientific knowledge, not emotions, should form the basis for public opinions on

various issues ranging from soil conservation to nuclear power plant construction..’
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Message given by His Majesty the King during the audience at Chitralada Palace granted to the Director of the

Nalional Science and Technology Development Agency (NSTDA), the Secretary General of the Encyclopaedia
for Youth Froject, the President and the Chief Editor ot Scientific American magazine, Tuesday June 8, 1993
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Photos Courtesy of the Office of His Majesty’s Principal Private Secretary.

- ing Bhumibhol Adulyadej, officially known

I< by his dynastic title of Rama IX, is an
b extraordinary figure. The longest reigning
member of the Chakri dynasty (he came to the throne in
1946), he has earned not simply the love of his people
but their profound respect.

More than four decades of intense effort to develop his
nation have brought results that are palpable to any visi-
tor. One sees the King's good works everywhere, his
daily suggestion for improvement enacted within the
constitutional framework of an open and dynamic
democracy. a

His greatest passion by far has been for rural develop-
ment. He has visited every province of his country, like

no monarch before him. And everywhere,
he has suggested where roads could be
built, helped create livelihoods, and seen
the benefits of water and electricity brought
to people whose lives are transformed as a
result.

For example, when he visited an irrigation
project in Narathiwat's Tak Bai District,
one designed to prevent calcium acid from
flowing into the Bang Nara River, he was
petitioned by villagers seeking his aid to
bring a first-ever road to their isolated
homes. They had walked two miles through
the jungle to present their request. They
were heard, and on the spot an attentive
and pragmatic King asked the Royal Irriga-
tion Department and the Army to coordi-
nate to meet the need.

Such "projects” in the countryside -- begun with a
pioneering trip to the poorest region, the Northeast, in
1955 -- now number over a thousand. One of the best
examples: thanks to the King's direct and personal
interest, the slash-and-burn agriculture that decimated
forests and replaced them with opium cultivation has been
widely replaced with new crops. This single but substan-
tial endeavor was awarded the Ramon Magsaysay Award
in 1988, the Asian equivalent of the Nobel Prize.

But Bangkok also draws the Royal focus and specific,
constructive attention. The capital's press recently head-
lined the King's suggestions to police and city planners
for alleviating the sprawling metropolis's gargantuan, and
seemingly intractable, traffic tangle.

Underlying this unique Royal role is the King's status as
- what he describes himself to be -- "an amateur
scientist". His father, Prince Mahidol, was studying at
the Harvard School of Public Health when the King was
born. As a young man, the King studied engineering in
Switzerland. In fact, no Thais were surprised that his




!

as Scientist s

device for a paddle-equipped water aeration device
merited a patent, nor was it unexpected that his close
study of vetiver grass has seen the King emerge as a

leading advocate for its
use in hillside planting, to
stop soil erosion. His
opinion on when, and
whether, Thailand should
"go nuclear” to meet its
burgeoning energy needs
grows out of study, not
repeating hearsay. Public
understanding of science
and general knowledge is
promoted by the Thai
Junior Encyclopedia Pro-
ject under His Majesty's
Patronage, which presents
various topics at three levels: for the very young, medium
aged children and the general public.

At the King's initiative and with his support, substantial

K
—— o)

portions of the
grounds of his
Bangkok residence,
the Chitralada Pal-
ace, have been
turned into living
laboratories that
work. Livestock is
bred, grains are
hybridized, milk de-
hydration practiced
on a model basis.
And even tech-
niques are studied
for keeping bees to yield income for rural Thais.

Like any good amateur scientist, the King has brought
his intellectual curiosity into his own home. In a recent
audience granted to a team of representatives from
Scientific American and the National Science and
Technology Development Agency (NSTDA), he de-
scribed an experiment devised by himself on a palace
y balcony, one in which he cre-
y ated soil from sand through
patient cultivation of plants.
"After creating my own solil
~ from the sand," His Majesty
related, I put it in water and
swirled it. After it settled, |
found only sand remaining; the
soil had gone." The experi-
ment perfectly demonstrates
the quick and deleterious ef-
fects of unchecked erosion.

So the King of almost sixty
million Thais acts to bring himself close to them and
their needs, to teach them how and why to use scientific
understanding to improve their lives, and the kingdom
they share.
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Prof. Dr. Yongyuth Yuthavong,
Direclor of NSTDA.
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National Science and
fechnology Development
Agency (NSTDA) :

 eading Thailand into a new era

ne

he National Science and Technology
Development Agency (NSTDA) is a funding
and research organization established under
the "Science and Technology Development
Act of B.E. 2534" on December 30, 1991.
An autonomous organization operating
| under the policy guidance of its Board,
Il chaired by the Minister of Science, Techno-
! logy and Environment, NSTDA effectively
| brings together under one roof a funding
office and three national research centers
. formerly in the Ministry of Science, Techno-
" logy and Environment, namely: Office of the

National Science and Technology Develop-

ment Board, National Center for Genetic
Engineering and Biotechnology (NCGEB), National Metal
and Materials Technology Center (MTEC) and National
Electronics and Computer Technology Center (NECTEC).

Established to be a major “driving force" for rapid
science and technology (S&T) development in support of
national economic and social policies, NSTDA has a dual
role: that of a supporting and of an implementing agency.
Support is given to both public and private sectors in the
three main areas of the national research centers, and
includes research funding, information services through
the Technical Information Access Center (TIAC), institu-
tion-strengthening programs and human resource devel-
opment through a substantial number of scholarships,
both local and overseas. Implementation involves
in-house research, development and engineering (RD&E)
in the three Institutes' areas, preferably on demand from
industry, and services to meet the latter's needs e.g.
technical services, consultancy and training courses.

Apart from inducing RD&E through giving supbort and
implementing RD&E by in-house activities, NSTDA will
also investin RD&E, which includes technology upgrade

of the private sector, S&T commercialization and invest-
ment in technology ventures.

In order to catalyze a tripartite co-operation among the
private sector, academic institutions and NSTDA, the
agency is setting up a Science and Technology, Research
and Development Park (STRDP), to start construction
in 1994 at Rangsit, north of Bangkok. Among other
facilities, the site will house technology and business
incubators, the main NSTDA Office Building and the three
national Research Centers. The Park aims to attract
high-value international and local investment, and to
develop networking to provide benefits to the private
sector as well as to educational and research institutes.
For example, assistance in technology transfer, identifi-
cation of specialists, markets, potential partners, and
opportunities for commercialization and for attracting more
RD&E funding. Inevitably the Park will also provide the
base camp from which NSTDA can launch all its opera-
tions and activities.

For further details on NSTDA and its three national
centers, contact:

The Public Relations Department

National Science and Technology
Development Agency (NSTDA)

18th Floor, Gypsum Metropolitan Building

Sri-Ayudhya Road, Bangkok 10400

Thailand

Tel.: +66 2 248-7541/8
Fax: +66 2 248-7549
E-mail: yongyuth@nwg.nectec.or.th




NSTDA's Genetic
Engineering and
Biotechnology Center :

Success in multidisciplinary
research

R

iding the biotechnology boom of the past
two decades, the Thai biotechnology
industry is building on the foundation of the
old science of medicine and
agriculture to develop new
successes in such areas as
tissue culture, aquaculture and
diagnosis of tropical diseases.
Progress in process improve-
ment and novel products,
mainly utilizing multidisci-
plinary research and develop-
ment results, has begun to gain
momentum and the biotechno-
logy industry promises to
continue to be a major element in the future develop-
ment of the country. The success of agriculture develop-
ment has been the major reason for the continued lead-
ership in Thai exports of agricultural-based products.

Dr. Sakarindr Bhumiratana,
Director of NCGEB.

Variety improvement and other agro-biotechnology
developments have resulted in the ability of Thailand to
maintain her lead in many agricultural produces and
products. Thailand has led the world in ornamental
flowers such as orchids, and in many processed fruits
and vegetables such as canned pineapple, fruit juice and
concentrates and canned baby corn. Tissue culture was
introduced into the Thai orchid industry over 30 years
ago and continuity of research and development has
kept Thai orchids popular worldwide. The country
continues to be the world leader in the export of rice
and cassava products. Moreover, Thailand is very strong
in frozen products, particularly, those arising from the
success in aquaculture; not only shrimp, but new
vegetable varieties such as green soy bean and okra.

e L

Deve/bping hybrid Shiitake mushrooms

Current research initiatives under the leadership of the
National Center for Genetic Engineering and
Biotechnology (NCGEB)are strategically aimed at the
extension of scientific and technical foundations for
future development of biotechnology, and accelerating
the transfer of biotechnology from local as well as from
overseas sources. The activities cover biotechnology
research applicable to food, feed, ornamentals,
aquaculture, forestry, the production of energy,
bioremediation and maintenance of the environment,
diagnosis of human, animal and plant diseases, bio-
logical control of pests, as well as the improvement of
general scientific and technical foundations in
biotechnology-related areas.

Recent successes in research applications apart from
aquaculture, plant variety improvements and ornamentals
include:

e Setting up of companies to produce bio-fertilizers from
algae and rhizobium.

e Formation of a new firm for the production of
phycocyanin and shrimp larvae feed from Spirulina.

o Commercial production of virus-free potato seeds,
for supply of potatoes to fast-food chains and snack
producers that are spreading over Asia at high speed.

e Development of a heat-tolerant Shiitake mushroom,
now produced by small farmers in the North and
Northeast of Thailand.
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Dr. Harit Sutabutr,
Director of MTEC.
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NSTDA's Metal and Materials
Technology Center :

From simple to complex
manufacturing

rucial for success in sustaining and
propelling the dynamic growth of the
economy is the strength and effectiveness
of the country's technological infrastructure.
A strong foundation in materials and related
technologies becomes increasingly critical as
the development proceeds, particularly in the
manufacturing sector which now accounts for
more than one quarter of the GNP and still
growing. The National Metal and Materials
Technology Center (MTEC) was established
"W to provide such a foundation, as well as to
strengthen and complement existing capa-
bilities.

Technologies covered by MTEC are wide-ranging, from
metal processing to advanced ceramic and polymeric
materials development, from industry study and basic
research to design and construction of equipment and
machineries. Testing and characterization of materials
and products as well as technical training and seminars
are also included. Applied research and development
work constitutes the bulk of the Center's activities.

MTEC, with its in-house capabilities and in collaboration
with partners in various universities and R&D institutions
as well as in industry, is able to provide technical and
information services, from contract R&D and technical
consulting to training personnel, especially for manufac-
turing enterprises. When fully developed, MTEC -- as a
national R&D organization -- will play a significant role in
supporting and helping Thai industries to thrive amidst
global competitive challenges, and to meet the ever-
increasingly sophisticated needs and stringent demands
of the dynamic economy and open society.

Nitrogen ion implantation system developed by
Chiang Mai University with MTEC's support.

To ensure industrial relevance and effectiveness of its
operations, MTEC works closely with industrial and other
end-users of technologies from concept formulation to
execution and monitoring of projects. Specialized R&D
units within MTEC, and strategic alliances with other
organizations, enable MTEC to focus its activities on
specific technologies whilst maintaining a spectrum of
interests. Examples of specialized R&D units include:
surface engineering, solidification processing, advanced
ceramics, industrial polymers, CAD/CAM/CAE. Each
individual unit further focuses its activities and performs
a spectrum of R&D work in relevant areas in close
collaboration with industry. Actual work might be carried
out in-house, at network laboratories or in the factories,
depending upon the nature of the project. Priorities are
reviewed periodically on a continual basis.

Examples of completed and on-going projects include:

e Improved manufacturing technology for rubber
products.

Development of plastic films for agricultural uses.
Development of bioceramics.
Surface hardening by ion implantation.

Development of magnetic materials.

Applications of computers in design and
manufacturing.

e Development of plastic blow-moulding machine.




NSTDA's Electronics and
Computer Technology
Center:

A major engine for economic growth

apid economic development in Thailand
during the past three decades has been
accompanied by increasing investment in,
and growing export from, the
electronics and electrical
industry sector. Relocation of
production in this industrial
sector from the industrially
advanced countries to Thai-
land started in the late 1980's.
It is still ongoing, and con-
tinuously fuels Thai economic
growth. Against such back-
ground. the timely establish-
ment of the National Elec-
tronics and Computer Technology Center (NECTEC) has
strategically facilitated the expansion of this increasingly
important industrial sector.

The Regional Hub

The emergence into prominence of the Asia-Pacific Rim
countries and the reconstruction of South-East Asian
countries, after many decades of ideological conflicts,
naturally put Thailand on the path of becoming a
regional hub. Significant steps in the development of
telecommunication infrastructure have been the installa-
tion of three million telephone lines in the mid-1990's
and additional six million lines between 1997 and 2001,
coupled with the launching of the first THAICOM satellite
in December 1993. With such undertakings, Thailand is
committed to the era of information technology, vitalizing
its manufacturing and business sectors and heralding
the age of information technology-based mass and
life-long education. There is an opportunity for Thailand
to assert its role as human resource development hub.

Forward through Tripartite Parnership
Taking cognizance of the growing capital and technology

Prof. Dr. Pairash Thajchayapong.
Director of NECTEC.

Integrate

Integrate

PABX developed by NECTEC and a local manufacturer.

provided by the private sector and the catalytic role of
the government in the formulation of visionary policies
of incentives and qualified technical manpower in
universities, NECTEC has adopted a tri-partite approach
bringing together government, the private sector and
researchers in universities and specialized institutions.
The three-party partnership works together to develop
products for existing or new markets, with emphasis on
equipment for telecommunication and office automation,
professional products, computers and software develop-
ment. For the medium term, technology development is
underway in selected fields such as VLS| design and
fabrication and applications of computer technology to
the national cultural heritage, such as languages and
high value-added crafts.

Networking Thai Research and Education
to the World

Enhancement of the research and education infrastruc-
ture is achieved by installation of the THAI SARN
computer network connecting universities, research insti-
tutions and public agencies. Exchange of electronic mail,
on-line information retrievals and sharing of computer
facilities through the THAI SARN network is firmly inte-
grating Thai researchers within the global community.
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Support to the private sector was also given as low-interest
loans and grants. Altogether 16 such loans and grants have
been given, of which 8 were ongoing in 1993. Industrial
consultancy was provided to 70 firms. Assistance in
negotiating agreements on technology transfer from
abroad was given to 11 firms. A total of 248 services were
given on standards, testing and quality control and

6 courses on technology management were organized.

Human resource development was undertaken through the
award of fellowships for study both in Thailand and
abroad in various fields of science and technology. In brief,
583 overseas fellowships and 319 local fellowships have
been awarded. In addition, measures have been taken to
achieve "reverse brain drain” through co-operative
programmes with the Associations of Thai Professionals

in USA, Canada, Europe and Japan, which offer
fellowships and job opportunities for Thai professionals
abroad to come back to Thailand.

NSTDA has begun to do in-house research and
development. A total of 22 projects have been initiated in
mission-oriented programmes in the three areas of
emphasis. A seven-floor research building covering a total
floor space of approximately 10.000 sq.m. is being
constructed in the area of the Ministry of Science.
Technology and Environment.

The Technology Information Access Center has given
9,218 information services to customers both from the
academic and private sectors. In addition, the National
Electronics and Computer Technology Center was
designated the Secretariat for the National [nformation
Technology Committee, chaired by Deputy Prime Minister
Amnuay Viravan. The Committee undertook various
activities, including planning of national information
technology strategies, promoting its use in government
agencies, developing electronic data interchange system for
international trade, developing human resources and
relevant laws on information technology.

Finally, NSTDA is moving ahead with the establishment
of the Science and Technology Research and Development
Park (STRDP) in Rangsit, north Bangkok, at a site
adjoining the Asian Institute of Technology and
Thammasat University, in order to support technology
development in the private sector. The first building, to
house technology and business incubators, is being
designed and construction will soon commence.
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