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GLOBAL HABITABILITY
/ Monitoring Changes in the Environment
ln man's pursuit of development, he has

often inflicted lasting damages not only to
the well-being of contemporary citizens, but
also to those of generations to come.

Leading scientists of the world are being
engaged in the findings of how global habit-
ability may be affected by inadvertent human
actions resulting in long-term changes in
the earthrs natural environment.

Many human actions may affect the
environment, such as the burning of fossil
fuels, the destruction of forests creating
the ttGreenhouse effectt', acid rain generated
from electricity generating plants, etc.

This was the concern of the "Regional
Seminar on Global Habitability" held in
Bangkok on June 2-5 and co-sponsored by
Columbia Unive rsity, Thailand Development
Research Institute (TDRI), Ministry of
Science, Technology and Energy and National
Environment Board of Thailand.

H.E. Deputy Prime Minister Bhichai
Rattakul and the American Ambassador to
Thailand H.E. William A. Brown delivered
the opening speeches.

Experts and scholars from 11 countries
were present including Dr. Anat Arbha-

li -:--r:i;rl.i;l-':tr r r).

Minister Bhichai RattakuL as he deli,uers the
the ttRegi.onal. Sewtnar i,n GLobaI Habi,tabi,LitA" -

bhirama, TDRI President; Dr. Robert VJatson,
Earth Science and Applications Division,
NASA; Professor Sanga Sabhasri, Permanent
Secretary of the Ministry of Science, Tech-
nology and Energy; Dr. Theodore Harris,
Deputy Executive Secretary, Domestic Policy
Council, the White House; Dr. John R.
Eriksson, Director of the USAID, Thailand;
Dr. Paul Zinke, University of California,
Berkeley.

Topics included: An Overview of Global
Habitability, Sustainable Global Development,
Ecology and Development in Southeast and
Southwest Asia, Ocean-Atmosphere Inte r -
actions, the Impact of Climate Change on
Sea Level, Forest Cover, Monitoring Changes
in the Biosphere, Bridging the Gap between
Science and Policy, and Global Change.

The objective of the Global Habitability
program, which is funded by the National
Aeronautics and Soace Administ rat ion
(NASA), is to study the environment of the
earth and those changes in the earth's
environment resulting from manrs activities
and interventions. [t is a program that
encompasses systems of the land, oceans,
at mosphere and the interactions am ong them.li!!

HABITABILITY
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H.E. Deputy P"i.me
openi,ng speech dt



THAILAND'S NATURAL RESOURCES
The role TDRI can play in the future develop-

ment of TDRITs natural resources and environment
is discussed in the following article prepared for
the TDRI Quarterly Newsletter by Ambassador
William ,L Brown- Ambassador Brown is a member
of the TDRJ Cormcil of Trustees.

TDRI is a truly exciting institution. It
is in the right place at the right time, with
a strong staff under capable leadership, and
many friends.

As one of those friends, I am pleased to
have this opportunity to salute TDRI and its
founders for the establishment and early
successes of the lnstitute itself. I would
also like to commend the breadth and depth
of vision with which the new Institute is
being directed, and in so doing, to single
out an area of this vision that I feel exem-
plifies rhe besr of TDRI's potential.

Thailand has begun a challenging transi-
tion from an impressive phase of agricultural
expansion to an increasingly complex stage
of diversification and indust rialization. It is
a strategic time for the nation to add to
its institutions a strong, independent think
tank bringing together distinguished
scholars and experienced policy makers in
a non-academic, non-commercial, non-gov-
ernmental setting, Such institutions can play
a highly constructive role in modern, open
societies. This role includes providing a
forum for the leaders of government and
business to discuss key policy issues on the
basis of empirical research rather than pure
rhetoric. Certainly senior government admin-
istrators can appreciate the value of careful
analysis by independent experts working
without the constraints of day-to-day bu-
reaucratic exigencies or usual academic
disciplines.

TDRI is demonstrating itself to be broad-
based, to have good peripheral vision as well
as farsightedness. That is, it is looking at
some of the neglected areas of develop-
mental progress, the emerging problems as
well as the long-term aspects of the estab-
lished issues.

Both for Thailand and globally, perhaps
no other set of emerging development prob-
lems are so far-reaching, or relatively
neglected, as those concerning natural
resources and environmental quality.

By William A. Brown
Ambassador of

the United States of America

Like Thailand, the U.S.'was blessed with
a generous endowment of natural resources.
And like Thailand, a long phase of Americars
economic history was devoted to growth and
expansion -- of agriculture, fishing, logging
and mining, of transportation networks,
cities and industries. We have learned
through sometimes bitter experience that
growth itself is not always synonymous with
genuine development. Our natural resource
base was not unlimited or indestructible.
Abandoned farmlands, disastrous floods, and
the dust storms of the 1930s all reflected
misutilization of natural resources, and
missed opportunities for rational, sustained
economic development.

But for over a generation now, we in
the U.S. have consciously sought a reason-
able balance of market freedom and national
stewardship, of careful exploitation and
conservation for the sake of future genera-
tions. We can point with some pride to
our achievements in establishment of national

Ambassador lli.Llnan A. B"oun



Franda to Leave Thailand
Dr- Ma.cus Franda, Representative of The Asia Foun-

dation in Thailand, is expected to take up a new post
in Washington this month. In a recent interview with
the Bangkok Post, Ftanda reported that he would still
work closely with Thailand.

During his three years in the Kingdom, Dr. Franda's
office increased the Asia Foundation's grants from 40
a year to 160, the value of grants from five million
baht to 40 million bahr a year, and books distributed
from 15,000 a year to 240,000. Dr- Franda atrributed
his success to the "superb coope.ation of the Thai Gov-
e rnment rt,

Franda's successor in Thailand will be Mr. Allan Coate
who has previously headed the Foundation in Taiwan and
Laos. Mr. Coate will arrive here in August.

The Asia Foundation has conrributed a larse number
of books, a microfiche reader and micro co-mputer to
the TDRI Library. The foundation is also responsible
for sponsoring the 'I'DRI Year-End Conference and other
workshops- $

Thailand's Natural Resources cont.

parks, a vigorous mix of private and public
forestry, multi-agency river basin manage-
ment, and on-farm soil conservation. In
recent decades we have also made consid-
erable progress in attacking a new genera-
tion of problems of pollution control and
environmental quality.

Thailand's recent, impressive prog ress
has similarly been one of rapid expansion
and exploitation of plentiful resources. It
is only in the past few years that questions
of conservation and its relationship to the
sustainabi1,i,ty of that progress have begun
to capture some attention. Half of Thailand's
forests have been cleared since 1960, the
Gulf has been severely overfished, and soil
erosion, water pollution, and industrial
wastes are all becoming front page news.
Just as in the U.S., these issues are becom-
ing a part of the public agenda and TDRI
can play a vital role in addressing them.

Our U.S. Agency for lnternational Devel-
opment (USAID) program here has recently
undertaken with the Royal Thai Government
an Action Dialogue on Natural Resources
and Environment. We hope that the activ-
ities and technical exchanges planned under
this program may improve awareness, under-
standing, and capability for solving the
emerging issues of resources and environ-
ment. This dialogue in deeds as well as
words complements our efforts over the past
several years to put into place a major

effort to advance Thailandrs capabilities in
science and technology for development.

As the first step in this collaboration
on resources and environment, USAID and
the National Environment Board have turned
to TDRI for an overview assessment or Dro-
file of the status and the major issuei of
Thailandrs natural resources management
and environmental protection. An impressive
team of Thai experts has been assembled
to prepare the prof ile.

It is noteworthy that Dr. Anat has per-
sonally led this undertaking as Director of
TDRITs Program of Natural Resources and
Environment. Together with Dr. Dhira
Phantumvanit, he is shaping a strong program
of resource policy research, introduction of
new analytical methods, and management
of information sources. All of this will be
of direct service to the priorities recently
proposed by the NESDB and NEB for natural
resources and environment work under the
Sixth Plan.

Through USAID and other American
channels we hope to support this work with
appropriate assistance, drawn from
American's own experience and expertise.

Effective management of natural re-
sources and environment will be a vital
factor in Thailand's future economic growth.
Largely neglected, far-reaching, multi-
faceted, and full of difficult dilemmas, this
is just the kind of tough development prob-
lem that institutions such as TDRI can helo
resolue.2l



VIEWPOINT
Lower Oil Prices :
a . 1.A new energv crlsrs ln qrsgulse r

ln 1973/74 whei--the price of oil
increased by three folds, the world screamed
about an energy crisis. The feeling that By
:l:^,:::lt, :1'^-'^111ilc-,"11 ^"r, ^:ll-',0-ll\:9 Dr. NarongchaiconsloeraDle concern and the oetermlnatlon
to save oil and to find alrernative sources Akrasanee
of ene rgy.

In 1980, when the price of oil more than
doubled and continued to rise rhrough 1983,
the world was convinced that the price of
oil would never come down. Further effort
was made to save oil. In the meantime,
large investment was made to produce oil
f rom expensive sou rces.

The two energy crises drastically altered
the world pattern of energy consumption
and production. OPEC's dominance in inter-
national trade in oil has so declined that
it cannot raise the price of oil at will.

But as the world was about to adiust to
the new partern of energy consumption and
production, in 1986 the price of oil dropped
to about one-third of the price in 1981.
Now the world especially the net oil import-
ing nations seems to be overjoyed. Little
did they know that we may be having a
crisis in disguise.

While we should welcome lower oil prices,
we must realize that the present oil price
is unreal and unnatural. And like anything
unnatural in this world, it will not last long.
The present price Ievel came about only
because of one reason: Saudi Arabia allows
it to be at this level or even lower. As is
well known, Saudi Arabia has rhe biggest
oil-producing capacity and is producing oil
at lowest cost. It can supply more than
half of the daily international demand for
crude oil at about 16 million barrels.

Is Saudi Arabia doing this for charity
for the benefit of the oil hungry nations?
The answer is obviously and emphatically no!

lVe should all remember that Saudi A:abia
played a key role in OPEC's move for rais-

--Dr. Narongchai Akrasanee is Senior Vice
President of Industrial Finance Corporation
of Thailand and a member of the Council
of the Trustees and the Board of Director
At TDRI.

ing the price of oil at
the previous two oil
crises. It was also
Saudi Arabia which had
been resisting the pressure for lower nrices
when orner big spender OPEC countries
wanted to sell more oil. As most other
OPEC countries wanted to lower oil prices
to stimulare demand, Saudi Arabia decided
to undercut them all.

Saudi Arabia is now practicing what is
known as predatory pricing. It seems that
it is determined to eliminate all high-cost
and medium-cost producers. Then, together
with other OPEC countries. it will surelv
want ro engineer another oil crisis, and ii
would do well for us to believe that it will
be a bigger crisis than before.

Will we see anorher oil crisis soon? Look-
ing at how most ner oil importing countries
are reacting to the lower priced oil, it seems
that the new oil crisis will be less rhan two
years away, unless we realize that the
present situation is a crisis in disguise and
react to it accordingly.

The United States, the biggest oil
consumer in the world, seems to be falling
into Saudi Arabia's trap. Its oil import is
expected to increase by at least 11% in 1986.
At the same time its drilling rigs have
decreased from 4,500 to 1,200. So it is
crrtcial that the US must lead the way in
rationalizing the use of oil.

Thailand went through bitter experiences
during the last two oil crises. From 1973 to
1984, the prices of our petroleum products
were adjusted upward 13 times, wirh the
average price going up by 4 times. There
was a time when we had to queue up for
petrol, when we had to make sure that we

cont. on page 15



THAILAND'S ECONOMIC PROSPECTS

TDRI's Revised Forecast
in the Light of Recent Policy and Other Changes

Since February, when TDRI revised its
Year-end forecast to take account of pos-
sible decline in the world price of oil, and
the impact of the U.S. Farm Act, the price
of oil has dropped to a level well below the
$20 per barrel level assumed in the February
update, and a number of important domestic
economic and political changes have occurred.
These are expected to bring further benefits
to the Thai economy. Recently, a further
update on the economic outlook has been
carried out to take account of the following
changes.

1. The sharp decline in international oil
prices.

2. The decrease in electricity charges.
3. The decline in interest rates.
4. The recent FY'87 budset announce-

ment.
5, The US Farm Act.
6. The recently announced General

Election.
After a brief discussion of the various

changes, the major results from the latest
projection will be p resented.

lf the world price of crude oil stays at
the current level of around $14 per barrel
for the rest of 1986, then the average price
for 1986 will be approximately $15.9 per
barrel, a decline of about 40% from the
1985 average. lf oil imports stay at the
same volume as in 1985,Thailand can expect
a savings of around 22,000 million baht from
a reduction in the oil import bill. Actual
savings will be less due to the expected
increase in import volume. As with the
February simulation, it is assumed that the
government will pass on half of the price
decline to consumers, which will stimulate
the economy as consumers experience an
increase in real income and producers face
lower input costs. As an order of magni-
tude, the oil price decrease by itself should
add around 1.3% to 1.5% to real GDP growth.
The government can also expect an increase
in revenue of around 12,000 million baht-

ln the case of a reduction in electricity
charges, the effect is small. Consumers and
producers can expect a cost saving of around
640 million baht, which is only around 1.596

a
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-2-o% of the total usage of electricity. It
is estimated that this would add at the most
0.1% to the economic growth.

A 1.5% to 2.0% reduction in the nominal
interest rate is unlikely to have a significant
effect on the real growth of the economy.
A reduction in the nominal interest rate
accompanied by a decline in the rate of
inflation resulting from falling oil prices
would have almost no effect on real interest
rates and hence domestic expenditures and
lnveSLmenIS.

Due to the high growth in the debt-
servicing expenditure, the 1987 budget ap-
pears to be rather restrictive, Government
investment and consumption expenditures
show zero growth. This, if anything, will
h-..1-{l.tinnarrr

The impact of the Farm Bill on world
agricultural prices, especially for rice, is
still rather uncertain. Recent indications
seem to suggesr that the previous assump-
tion used in the February TDRI forecast
update (March Newslerter), i.e., that the
world price of rice would decline 10% and
would lower the GDP growrh for 1986 by
about 0.5-0.6 of a percent, is within a
reasonable range.

As for the coming General Election in
July, government expenditure on such activi-
ties would be about 300 million baht and
that from the political parlies is estimated
at around 3,000 million baht. Such expend-
itures would represent an injection of 0.3%
of GDP into the economy. When the multi-
plier effect is taken into account, it is
estimated that the General Election would
add about 0.5% to GDP for 1986.

The Total Macro Impact
The agriculture sector is likely to show

lower growth compared to the Year-End
forecast, i.e., 3.0% compared to 3.9%, due
to the impact of the Farm Bill in reducing
the price of rice compared to the price of
other inputs. Other sectors will, show sub-
stantially higher growth. Industry is expected
to grow ar 6,6% in 1986 compared with the
earlier forecast of 3.5%, while Services is
forecasted to grow at 4.3% compared to 2.8%
in the Year-End forecast. The major sectors
to benefit are Utilities (mainly through Elec-
tricity Generation and Water), 6.4% (latest)
compared to 2.5% (Year-End); Trade and
Transport, 7.85% compared to 3.7%; and
Manufactured Export,7.9% compared to 5.6%
(Year-End).

As for export, Primary and Processing
export increase only slightly due to the faster
world GDP growth which tends to raise
agriculture exports. However, the Farm Bill
will lower rice exports, although this is
compensated a little by a better than ex-
pected performance of other crops such as
rubber and maize. Manufactured expott and
tourism will perform much bettei due ro
faster world GDP growth, while at the same
time, remittance from the Thai workers
abroad will decline faster than previously
expected.

With a decline in imports, and a better
industrial export performance due to faster
world economic growth as a result of the
sharp decline in oil prices, both the trade
deficit and the deficit on trade and services
show distinct improvements. In 1985, the
trade deficit is estimated at around 65,281
million baht: the latest simulation shows an
improvement of 13,618 million baht. The
balance of trade and services is exoected to
decline ro 25,410 million baht, representing
an improvement of 15,714 million baht over
the same pe riod.

Given better economic growth and sub-
stantially increased earnings from oil taxa-
tion, government revenue is now expected to
increase by 10.6% over 1985, or by around
16,711 million baht. With better export
performance and a decline in world interest
rates, the debt service ratio will improve
from 28.8% forecasted at the Year-End
Conference to 27.5% for 1986.

In conclusion, the Thai economy will
benefit significantly from the various changes.
The major stimulus will come from the
decline in oil price, with the General Elec-
tion also significant. The effect of the Farm
Bill is still highly uncertain, and must be
closely monitored. If the adverse effect on
Thai rice export and rice prices are greater
than assumed in the current simmulation,
the deflationary effect on the economy will
be more severe. Furthermore, one must still
be cautious. A crucial assumption is that
the world price of oil will remain at the
current level for the rest of the year. Should
the price of oil start to rise over the next
few months, most of the gain shown in this
simulation may simply disappear. pl

--By Dr- Chalongphob Sussangkarn, Research
Fellow in the Macroeconomic Policy Program
At TDRI.



TDRI RESEARCHREVIEW
TDRI Study Suggests Liberalization
of Foreisn Trade Resime

TDRI has recently completed a study for
the International Development Center of
Japan to investigate how export promotion
policies, both at the macro and micro level,
have been effecring the Thai economy.

Looking at the past trend of Thai exports,
the study shows a swing from agricultural
to manufactured products between the years
1960-1980, with an exception from the years
1974 -797 5 when there was a boom in the
agricultural com modities prices.

Upon looking at the performance of trade
between Thailand and Japan, trade conflicts
have often been involved, and the study
sheds some light on the existing disputes
through the use of the Constant Market
Share Analysis model.

The overall picture indicated that the
growth of Japanese demand was significantly
more favorable to exports of primary prod-
ucts than manufactured products throughout
the 1961-1983 period. Another remarkable
feature was the loss of Thai comoetitive-
ness, particularly during 1976-198j, which
seemed to be more severe in the case of
agricultural exports than exports of manu-
factured goods. And it is this loss in com-
petitiveness which has been the most serious
obstable to the growth of Thai exports to
Japan.

With regards to export promotion policies,
both macro and micro approaches have
played a significant role in the Thai export
sector. As for macro policies, fiscal policies
have been the tools upon which the govern-
ment has relied and only recently the gov-
ernment has adopted an exchange rate policy
which has caused considerable political
unrest. With fiscal policies, the government
has been subjected to raising enough revenue,
through foreign borrowing and taxation, to
finance its expenditures. However, ievenue
derived from indirect and foreign trade taxes
have introduced the rrcrowding out effect"
into the economy which has been detrimental
to the investing atmosphere and thus contrary
to the liberalization of the trade regime.

As for micro policies, it was observed
that products which have been subject to

bilateral agreements (tapioca, garments)
have not been freed to earn potential foreign
exchange. Furthermore, there are quota
problems which have been imposed by Thai-
land and our trading partners.

To liberalize the trade regime at the
macro level, the study suggests:

1) The Thai tax structure should be based
on efficiency criteria and the revenue ob-
jective should play a secondary role.

2) Nominal tariff rates should be revised
downward to the 40-60 percent range.

3) Monetary policy as far as export pro-
motion is concerned should nourish the
exporterrs effort.

4 ) An institution which could underwrite
the export credit risk should be established.

5) The exchange rare should be flexible
enough to adjust to fluctuation in world
currencies and synchronized with the needs
of the Thai economy.

At the same time, it is recognized that
macroeconomic policies alone cannot push
Thai exports to the forefront. There are
other micro obstacles which orevent the
smooth outflow of goods to foreign markets,
sucn as:

1) Unnecessary rules and regulations at
the ministerial level which control imoorts
and exports.

2) Taxes on imports which are used as
inputs for producing exports. These taxes
should be exempted so that exporters can
use inputs at world prices.

3) Taxes on domestic goods which are
used as inputs in the export sector. These
goods should be exempted via a tax rebate,

4) Limited access ro export financing
systems for small exporte rs.

The study concludes that despite the
unfavorable trade environment Dresent in the
world today, Thailand stands ro gain if she
opts for further liberalization of her trade
regime. pl
--from the draft research report rrErqrort

Industries and Export Promotion Policies of
Thailandn by Dr- Juanjai Ajanant, Researcher
in the Industry, Trade and Intemational
Economic Relatiors Program.
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Clean Technologies Study Completed
The principle of clean technology

is to introduce preventive measures
to reduce wastes or to recover by-
products rather than to rely on cor-
rective end-of-pipe treatment of
pollutants. This study, funded by the
United Nat ions Environment Program
(UNEP), Industry and Environment
Office (lEO) in Paris, evaluated the
adaptability to Thailand of 13 proc-
esses in pulp and paper production,
textile production, and metal finish-
ino a nrt nna t ino

The results verify that Thailand is
ready to accept five of the proposed
technologies. The Siam Kraft Com-
pany, a local producer of paper using

wastepaper, is ready to emulate the waste-
water-free closed-circuit system of its
counterpart in the Federal Republic of
Germany (FRG). The Thailand Institute of
Scientific and Technological Research
(TISTR) is wllllng to lnltlate a cooperatlve
pilot project on desilication of bagasse with
the FRG. Concurrently, pulp bleaching by
hydrogen peroxide and paint recovery are
two processes which can be readily propa-
gated locally, while the cost of chromium
recovery in zinc -e lect roplat ing shops was
found to be within the means of the local
plat e rs.

Market availability has proven to be the
decisive factor which inhibits the present
use of five other processes, namely low-
pollution dry-cleaning, thermoprinting of
polyester, cadmium electroplating, elect ro-
deposition of aluminum, and wasteless salt
bath for steel hardening. The remaining
three processes are very much at the research
stage in the FRG; hence their adaptability
cannot be determ ined.

The introduction of clean technology is
easier in the pulp and paper industry. This
is due to the universal manufacturing proc-
esses employed in different parts of the
world and also to the fairly large size of
the local pulp mills. In the case of textile
production, the present slump in the market
for synthetic fibers has arrested any chance
for investment in new processes. In the
metal coating and finishing arena, technolo-
gies which are applicable to the prevailing
small shops must be simple and must not

entail excessive investnrent or intensive train-
ing of the ope rar o rs.

It is encouraging to reconfirrn that tech-
nologies which abate pollution are also cost-
effective. fhis clarifies why 'lhailand is
ready to accept five proposed technologies
even though there is no pollution charge
which is the case in the t RG. l he srudy
also confirms the dominating role of market
demand which may preempt the introducrion
of a clean technology. For example, cadmium
electroplating is not practiced in 1'hailand;
hence there is no market to substitute cad-
mium with the elect rodeposition of aluminum.

Unfortunately, the study also highlights
the paucity of local R&D capability, hence
government should take full advantage of
the research works already done elsewhere.

In summary, the time has not Uet come
ror a aholesale pronoLion of clean tech-
nology. The approach should be selective,
identifying the few local industries which
are ready to benefit from the research and
Cevelooment alreadv tested in the donor
countrles. The oveiruling factors are cost-
effectiveness and product marketability. In
the meantime, the government should pro-
mote bilateral cooperative research and play
the lead role in propagating information on
the details of those technologies which can
be adapted now. B!

--By Dr. Dhira Phantumvanit, Associate
Director of the Natural Resources and En-
vironment Program at TDRI.

t.laste ,later: tr,eatnent at the Sian Kraft Co.



11

S & T Development in Thailand
an Interview with Dr. Kopr Kritayakiran4

nScience and technology do not constitute
a direct productive sector of the economy:
they do not by themselves produce any goods
or com m odit ies- -they are a process, a
method, rr explained Dr. Kopr Kritayakirana,
Director of the Science and Technology
Developmenr Prog ram at TDRI. And it is
the direction and development of this process
or method that is a major area of concern
to Thai policy-makers.

Kopr has definite expectations of the
role science and technology will be able to
play in Thailand. "As technology is weak
in Thailand, we need to buildup the tech-
nological capabilities of the country,'r he
explained.

According to Dr. Kopr, there are five
basic issues involved in the development of
S&T for Thailand: 1)

1) Development of R&D capability.
I'Research and development are the core of
science itself" explained Dr. Kopr. The
issues involved in strengthing R&D capabili-
ties are: How should R&D be organized and
managed to contribute to economic develop-
ment? What areas of R&D caoabilities should
be builtup first ?

2) Technology transfer policies. Tech-
nology transfer from technologically more

developed countries is of course essential in
the S&T development process. ItWe are not
at the stage to produce our own technology
but need to chose the right one and the
right method of transfer to buildup our
technological base," said Kopr. The ques-
tions become: What technology to transfer?
How to carry out the transfer effectively?

3) The buildup of supportive sysrems.
rrWe must enforce various laws about stand-
ardization, technical aspects, ce rt ificat ion,
testing, quality control, etc. This will affect
our national compet iveness. rr Another aspect
of supportive systems is the information
aspect. How to disseminate the information
to businesses ? How do they find out about
S&T ?

4) Manpower development issues. I'We

need manpower in the right type of fields
at the right level of technology", said Dr.
Kopr. This is a critical component of S&T
policy.

5) Institutional, legal and administrative
issues. In view of the fact that Thailand is
only beginning !o have organized S&T activ-
ities on a larger scale, some essential ad-
ministrative mechanism for facilitating such
activities need to be developed.

--Dr- Kopr Kritayakirana is the Program ,.,1l|}ry
Director of the Science and Technology f
Development Program and the Assistant to J j
the President at TDRI- He is the Vice I
President of the Science Society of Thailand. I
He sits on the Executive Board for the i

Formdation for the Promotion of Science
and Technology, Physical Science and Math-
ematics Committee of the National Research
Comcil, and the stb-committee to Prepare
the S&T plan for the 6th Five-Year National
Development Plan-

Dr- Kopr was formerly Deputy Director
of Southeast Asian Ministers of Education
Secretariat (SEAMES), an Assistant Ptofessor
in Physics at Chulalongkorn University,
Managing Director of Thai Life lnsurance
Co-. Ltd. and Executive Director of Thai
Reinsurance Co, Ltd-

He obtained a B-Sc. in Physics at
Chulalongkom University and an A-M. and
Ph.D. in Physics from Harvard University.
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S & T Development Program at TDRI
Currently, the Science and Technology

Development Program is building a computer
model for S&T resources in Thailand. The
model is composed of two parts: 1) a com-
puter catalog of scientists and personnel
which includes their expertise, educational
background, work experience, and current
interests, and 2) a compilation of institu-
tional resources, including laboratory infor-
mation, information on financial resources
for R&D, the number of books and journals
available within the institution. comDuter
facilities, published works. research inteiests.
project names, current and potential output,
et c.

TDRI has already completed the surVey
on public and private sectors and has infor-
mation on 1,000 scientists and 500 institu-
tions. However, TDRI is not developing a
full resource data base. 'rWe are construct-
ing a set of computer software packages so
that this information can be collected for
use on a standard micro-computer'r explained
Dr. Kopr. With this program. data bases
could be easily ser up and easily maintained

Preparing Students in SaT for Education
- A Project in Indonesia

Before students go abroad to acquire
advanced education in science or technology
on a Masterrs or Ph.D. Ievel, is it advisable
and cost effective to establish for them a
preparatory program to bridge whatever
differences there may be between the edu-
cational systems at home and abroad. And
if these differences do exist, then what
should be the form of such a program?

That was the question that Dr. Michael
Moravcsik was asked to answer during a
two-week visit to Indonesia just before he
came to TDRI for his present two-month
stay. The question, however, may very well
be relevant in Thailand also.

Moravcsik was told not to worry about
the language training of such students, which
was handled by someone else, but to con-
centrate on measures needed strictly within
science and technology and their contexts in
society.
--Dr- Michael J- Moravcsik is a consultant
to the TDRI Science and Technology Devel-
opment Program from the Harvard Institute
for International Development-

and would be in international format so that
it will be easy to exchange information.
"Any government unit can set up its own
data base; and after the data base has been
started, it can then be consolidated into a
national data base. "

The Science and Technology Development
Program has also finalized a set of project
proposals, which involves collaboration with
the Industry, Trade and International Eco-
nomic Relations Program at TDRI, to de-
velop industrial technological capability in
the subsectors of bio-technology, engineering
technology, electronic, and inf ormation
technology. The questions to be answered
from these studies are: What are the tech-
nologies that should be adopted at this stage?
How do we acquire the technology? Which
are the essential technological capabilities
which are needed to acquire these techno-
logies? And how to srrengthen these cap-
abilities both in rhe private and the public
sectors? The answers to these questions
are expected to boost industrial develop-
ment. g

Abroad

His conclusion was that the most imoor-
tant single difference between the l,ccal
education in science and technology and the
educational system likely to be encountered
abroad was zof, in the syllabus but in the
app,oaeh to science and technology.

Indonesian education generally st resses
rote learning and memorization, while the
educational systems abroad will be based on
problem -solving. Thus students making the
transition often find themselves in a situa-
tion in which their I'formal" knowledge of
subject matter may be even greater than
that of their foreign counterparts, but their
ability of applying that knowledge to solving
problems is far inferior. They may encounter
serious difficulties when tested in a oroblem-
solving manner.

Moravcsikrs recommendation therefore
was to set up a nine-month long course,
parallel with the language training which
usually takes that long anyway. In this
course the students would use a college-level
(undergraduate) textbook in their particular

cont. on page 15
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PEOPLE ANDACTIVITIES
Anat to Japan

Dr. Anat Arbhabhirama, President of
TDRI has been the recipient of a JASCAA
Fellowship which invites fellows/scholars in
various diciplines (political, business and
academic) to Japan for several months in
order that these persons can deepen their
studies on Japan. Dr. Anat was invited to
lead the ASEAN delegation. He participated
in the Fellowship program from May 10-31,
1986.

While in Japan, Dr. Anat and Dr.
Twatchai Yongkittikul, Director of Planning
and Development at TDRI, visited the Engi-
neering Advancement Association of Japan
(ENAA), to discuss possible collaboration of
research between ENAA and TDRI. ENAA
will send a task force to TDRI in about 2
months with a more concrete proposal.

Dr. Anat and Dr. Twatchai also met with
Dr. Saburo Okita, President of the Interna-
tional University of Japan, Mr. N. Miyamoto,
Director of International Cooperation De-
partment of NIRA, Professor Yasuhiko Torii,
Economics Deparrment of KEIO University,
Mr. Mijohei Shinohara, Chairman of the
lnstitute of Developing Economics and Mr,
Takao Watanabe, Director of the Research
Institute of the Export Import Bank of

Mrs. Soli,ta t|onsada, the Econoni'c P1'anni'ng i'n-
tster of the Philippines recenrly neL aLth Dr.
Snoh unakul, Secreta"U-General of NESDB and
CtLai;rnan of the Counci,T of TTustees and Boa"d
af DiTectors at TDRI.

H.E. Td.keo Fukuda, Forme"
of Japan g?eets TDRI Pz,esident DT. Anat
Arbhabhirona.

Japan. The purpose of these meetings was
to discuss research funding and research
.^llahn'a t inn Ell

Covet Story

Princess Receives Maps
Recently, TDRI President Dr. Anat

Arbhabhirama, presented the Princess with
a set of maps that were the result of a
World Bank study by Greenhorn & O'Mara,
Inc. to conduct a land suitability study of
Thailand by Geographical Information Systems
(GIS). Greenhorn & OrMara, Inc. used
AUTOGIS software to process the data taken
from land use maps, land suitability maps
and forest maps. The land suitability analy-
sis and the accompanying area statistics,
output maps and atlas, which resulted from
the application of AUTOGIS, were completed
in 1985.

The maps were presented to HRH Princess
Maha Chakri Sirindhorn by Dr. Anat
Arbhabhirama, TDRI President; Mr. Sopon
Chomchan; Land-Subcom m ittee member,
Mrs. Suthawan Sathirathai, TDRI Research
Associate; and Mr. Quill Hermans, Chief of
World Bank Regional Mission in Bangkok;
on March 18, 1986. Pl
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TDRI Library has made Impressive Beginning
The TDRI Library is still in its first

phase of development -- that is, to set up a
library system to support the research ac-
tivities of the TDRI staff. This library system
consists of the building up of reference
works, journals and books in each of the
seven research areas, establishing an on-line
search for an in-house data base, and on-
line data communication with an interna-
tional data base.

As for books and research reports, rnuch
of the TDRI collection to date has been due
to donations from various institutions, pa;-
ticularly, The Asia Foundation for books and
reference works and The World Bank for
their repo rts.

The TDRI Library has also made progress
in terms of an on-line searching technique
developed for the library by l DRl Research
Assistant, Khun Chairat Jitkaew. The system
enables an on-line search by author, title,
subject and year of publicatron.

In the near future, when all research
programs at TDRI have compiled their data
bases, the TDRI on-line searching service
will become one of the most advanced re-
search tools in the country. To carry out
this procedure, TDRI has planned to install
rhe computer CDS/ISIS Software (Mini-micro
Version) from UNESCO which will help in
storing and retrieving the data base.

In addition to the on-line searching ac-
tivity for use within the Institute, TDRI has
also established an on-line data communi-
cation with an electromic mail-box system
(ENVOY 100 Service) -- DATAPAC Network,
Canada -- via satelite through Telecom
Canada. fhis system has already been
installed and messages can now be delivered.
This facility has been made possible through
the Institute for Research on Public Policy
(IRPP) of Canada. The project is coordi-
nated by Dr. Dhira Phantumvanit, Associate
Director of the Natural Resources and En-
vironment Program at TDRI.

:t,|,t+ +t * :t*+ t tia:t:t :t:r,t tt+ *+*
Dr. Suthad Sethboonsarng is the Chairman

of the Library Committee and has assisted
in defining the direction of the library and
in overseeing its operations, A considerable
amount of the work in the library has been
done by Khun Nualchawee Suthamwong.
Library Consultant;Khun Poonsin Wongkoltoot,
Information Specialist from the Natural
Resources and Environment Program; Khun
Chairat Jitkaew, Computer Technologist from
the S&T Development Programl Khun
Phkakaew Reungdumrong, Recept ionist/Li -
brary Coordinator; and Khun Panngam Saetun,
Typist from the Agricultural and Rural
Development Prog ram. P

J
VLTauong Varinkitti,kul, ChatDaxd Bua,ap, Bordi,n Unakul and Vandee Vi'saru':uti.uet, Re€earch
nssistahts at 1DRI , make use of referencb materi,als and j ournals auai"Lable at the TDRI Library.
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Preparing Students in S & T
cont- fTon Wge 12

scientific discipline and, throughout the
course, solve all the hundreds of problems
given at the ends of the chapters. The
course would be supervised by an Indonesian
professor, carefully selected for his ability
and inclination to consider problem-solving
the main aim of science.

In addition to this main recommendation,
Moravcsik also suggested measures that can
be easily taken to improve the advising of
such students at the universities abroad, to
offer some auxiliary education to such stu-
dents about the context of science they will
encounter when they return to Indonesia,
and to make reentry easier for these stu-
dents when they complete their education
abroad and return to their homeland.

The Indonesian educators and government
officials are now considering these recom-
mendations for implementation. P!

Lower Oil Prices cont- fr,om page 6

had enough petrol to last through the week-
end. We used to have to import almost 100%
of our petroleum need. Now through hard
work we have been able to cut down our
import dependence to only 60%. I sincerely
hope that we do not reverse this trend.

In order for us to be better prepared
for another oil crisis, we should not reduce
petroleum products prices by much more
than at present, except for making prices
more in line with local supply conditions,
i.e., a smaller differential between the
prices of benzine and diesel.

The windfall gain from lower crude oil
price should be used to reduce fiscal deficit
and, partly to be deposited with the Oil
Fund, which should then be used for develop-
ing energy and energy uses.

We should also t ry to maintain our pro-
duction of natural gas and condensate in
the Gulf of Thailand and crude oil in the
North. We should realize that we are a
marginal producer, and thus should not
expect too high a return from our supply
under present circumstances. [n the mean-
time, we should continue to encourage
exploration, both by ourselves as well as in
cooperation with international oil companies.

The present fall in oil prices is a crisis
in disguise. Let us entertain no illusion
about it ! pl

ROBERT S. McNAMARA
FEI,LOWS}iIPS

The World Bank is pleased to announce
the fifth arnual

Robert S. McNamara Fellowstrips
in honor of its former president

A limited number of fellowships will be
awarded for a 12-month period beginning
July 1, 1987, for full-time work at the post-
graduate level in fields related to economic
development and institution building. Appli-
cations will be considered from individuals
as well as from small groups of up to 5
persons at the same institution for work on
a joint project. Each fellowship will include
a stipend to cover subsistence and accom-
modation. travel. and an allowance for books
and cost of research. Applications must
reach the Bank's Economic DeveloDment
Institute by November 1, 1986. Persons
interested should contact: McNamara Fellow-
ships Program, Economic Development Insti-
tute, The World Bank, 1818 H Street, N.W.,
Washington, DC 2M33 USA. @

PUBLICATIONS

The following list includes publicarions currenrly
available from the Publicarions Office at TDRI. To
ensure prompt handling of requests, include payment
where applicable. Other publicarions such as rhe
TDRI Repo"t 1985 and the TDRI br.ochure fiay be
obtaided free of charge.

" National Strategy for Major Accident Prevention
in the Chemical Industry'i, by Dhira Phantumvanit
and others, f, 200.

'rClean Technologies for the Pulp and Paper Indus-
try, The Textile Industry and Metal Coating and
Finishing iD Thailand'r, by Dhira Phantumvanit and
others, F 200-

rrPopulation Policy Background Paper for the Sixth
National Economic and Social Developmenr Plan'r,
by Chira Hongladarom and others, nominal fee.

TDRI Year-End Conference Position Papers (in Thai):

1. iMacroeconomic Perspecrives" g 800-

II. "Portraits of the Thai Agricultural Economy in
the Past, Present and Futurerr, risectoral De-
velopment in an Open Economy: Industryr',
"lmpacts on Financial Condilions on Private
Enterprises and Financial Institutions", 6 800.

l. & ll. rogelher for P 1,000.
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