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The Political Economv of ASEAN
Economic Cooperation

hl:nr*ngchai .,1 klasanee
l)rlvid 5ti,'el

rn
lhe Association of Southeast Asian Nationsr

(ASEAN) was founded in August 1967 in response to
the threat of communism in Indochina. Although a

stated goal of the Bangkok Declaration and many ofthe
succeeding ASEAN pronouncements was to "accelerate
economic growth...through joint endeavours" and to
"promote active collaboration and mutual assistarce on
matters ofcommon interest in the [field of economics],"
little concrete action was taken to promote economic
cooperation. In fact, until 1977, regional EconomicMin-
isters failed to meet on a regular basis; ASEAN had
rotated around the annual meeting ofits Foreign Minis-
tcrs. Yct, despite the neglect, the ASEAN economies
have all prospered.

This paper addresses the question of ASEAN
economic cooperation and integration= [rom a

political-economic framework. The primary question
asked is: From the slow and reluctant progress of
ASEAN economic coopcration over the past 25 years, is
the ASEAN Free Trade Area (AFTA) the aberration
that it appears to be? If so, why is this the case? The
changing political and economic environments in
Southeast Asia are the principal factors positively
affecting the attitude of the ASEAN leaders towards
cooperation. Although skepticism persists over the will
of ASEAN leadcrs to make due on their promises,
evidence suggests that economic cooperation has

become less of a political liability.
At the macro level, the ASEAN leaders are in a

"stag hunt" situation, in which all can gain through
cooperation; if one party pursues its narrow national
interests outside of a regional conteK, howevgr, the
others may lose relatively and absolutely. In the past, the
gains from cooperation were perceived to be minimal,
thus the ASEAN stateswere not compelled tocooperate
with genuine conviction. But as the gains from
cooperation increase, the opportunity cost of not
participating grows and cooperation becomes more
atractrve.'

At the micro level, as the political clout of the
urban-based industrialist interests who gain from liberal
markets grows, the pressure on economic ministers to
re sist liberalization measutes diminishes.
Agro-industrialists, howdver, remain strong and tend to
fight for exclusions from tariffreductions. While it is nigh
impossible to claim overwhelming support for
liberalization measures from the private sector as a

whole, as the group's composition changes, there has

been a general shift in the thinting ofits members away
from import substitution.

Based on these understandings, we first discuss the
forces which have constrained cooperation efforts in the
past. Given that many of these factors continue to exist
today, significant changes have had to take place to
warrant consideration, much less support for AFTA.
Finally, we examine the strengths and weaknesses of
AFTA. The success of AFTA rests on the initiative of
one or two ASEAN countries to take a leadership role
to ensure the success of the agreement. As will become
evident, Thailand and Malaysia are best suited to take
on this responsibility.

CONSTRAINTS TO ASEAN ECONOMIC
COOPERATION

During the first decade of ASEAN's existenca, state
leaders did not believe that national security could be
guaranteed solely on an individual-nation basis. A
collective voice in foreign affairs provided them the
strength to ensure the peace and stability they so"ght i1
the region. Economic cooperation, per se, did not
receive more than perfunctory attention, despite the
assertions made in the Bangkok Declaration. Political
and strategic security, however, should not be
underestimated for its positive impact on the health of
the ASEAN economies. Peace among these disparate
states with conflicting interests created an environment
conducive to economic growth and prosperity. Ageneral

* Dr. Narongchai Akrasartee is a consultont to TDRI's Intemational Economic Relations Program, David Stiful
is a researclt associqte witlr TDRI's Thailarrd. and Economic Cooperation in tlte Asia-Pacific Regiotr Project.
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consensus existed at tbe time that rapid economic
development could be achieved if there were few
internal disturbances and little external interference."
As such, active efforts to promote regional economic
cooperation did not receive significart attention among
ASEAN member states until the mid-1970s.

In 1974, pressure began to mount from external
sources for ASEAN to move beyond rhetoric. It was in
thatyear that a United Nations team completed its study
of the possible avenues for ASEAN economic
cooperation. Their recommendations included limited
preferential trade liberalization, intra-industry
specialization schemes, and large-scale inter-industry
projects for the region. These so-called Kansuproposals
eventually became institutionalized in the early 1980s in
the form of the Preferential Trade Arrangements
(PTA), the ASEAN Industrial Complementation
(AIC)) scheme, and the ASEAN Industrial Projects
(ArPO.

Throughout the 1970s and much of the 1980s,

uqcertainty persisted ir the minds of mary ASEAN
officials regarding the benefits to be accrued from
economic cooperation. With economies apparently
lacking complementarity and competing for similar
developed country markets, critics suggested that the
ASEAN economies were not ready for further
integration. Mechanisms which were developed to
promote economic cooperation were thus designed to
progress slowly, Furthermore, a consequence of its
consensus decision-making process has been that
ASEAN has moved only as fast as its slowest member.

The implementation experiences of these schemes,
along with the ASEAN Industrial Joint Venture (AUV)
scheme revealed a set of common problems which have
limited the effectiveness of economic cooperation in
ASEAN. First, the consequence of excessive
bureaucratic procedures at both the ASEAN and
national l€vels hasbeen that delays ofa year or more for
approvals have weakened the attraction of the various
schemes. Second, there has been a general lack of
commitment to implement these schemes. ASEAN
initiatives have not been followed up with thorough
promotion efforts, and information has not been
extensively disseminated to_ all the parties who stand to
benefrt from cooperation.o Third, there has been an
absence of private-sector involvement in the
decision-making process at a regional level. Although
the ASEAN Chamber ofCommerce and Industry (CCI)
has been active in pursuing the interests of the private
sector, it has run up agahst the incestuous interests of
national bureaucracies. Finally, a dearth ofpolitical will
has been the most important factor impeding genuine
economic cooperation in ASEAN. Government leaders
havebeen more concerned with the costs associatedwith
cooperation than the spillover of benefits, and have
therefore been reluctant to pursue greater cooperation.

This preoccupation with delaying the
implenentation of cooperation stems from the
apprehension that the costs ofcooperation are amplified
in developing countries, where the losses associatedwith
the short-run displacement of labor and capital can
seriously threaten political stability. Given that the
original raison d'€tre of ASEAN was to counteract the
communist insurgency by maintaining stability within the
region, the risks of short-run market disruptions for
long-term gains were much too great for these countries
to overcome. The consequence ofthis situation hasbeen
an observable leitmotif of bureaucratic instruments
employed to give the perception of cooperation, while at
the same time limiting its impact. Because ASEAN
leaders did not believe that their economies were ready
for a comprehensive pursuit of integration, cooperation
progressed slowly by design.

The formative years ofASEAN were characterized
by concern for national rather than regional integration.
Building on the legacy of the Association of Southeast
Asia (ASA) and the diplomatic machinery it had
created, ASEAN provided a multilateral framework in
which unilatcral national interests could be pursued.
Talk ofsupranationalism was suppressed by the regional
states as they developed their national identities in the
post-colonial era. Cooperation in the region has been
pursued as a means of assuring national independence
and mutual benefit for all participants. A Southeast
Asian community, similar to that of the Europear
Community, is not a realistic model for ASEAN
cooperation.

It was not until the Singapore Summit in January
1992 that ASEAN lcaders were willing to address an
issue such as the supranational nature of the ASEAN
Secretary General's mandate, which had previously
included responsibility only for matters of the
Secretariat, not of ASEAN. At the Summit, the official's
title was changed from the Secretary-General of the
ASEAN Secretariat to the Secr et ary- General of
ASEAN, and the responsibilities of the office were
adjusted commensurably. Regional integration remains
a difficult issue to broach.

THE EMERGING ECONOMIC EN!'IRONMENT
AND THE ASEAN I,'REE TRADE AREA (AFTA)

Confidence in ASEAN economic cooperation is
growing. Yet, data suggest that ASEAN is fighting an
uphill battle in its attempt to form a free trade area.
Much seems to be going against it. First, as Table L

illustrates, intra-ASEAN trade has been insubstantial.
In 1988 it accountcd for just over 18 percent of total
ASEAN exports. This figure was actually lower than the
21.4 percent of 1970. Although intra-ASEAN trade is
high relative to the intra-regional trade of other
developing country groups,' if Singapore-a large
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Table I ASEAN Export Matrix (percentage oftotal exports)

1970
World (US$m)
AsiaPacific

Australia
Canada
!,apan
New Zealand
US
NlEs**

ASEAN
Brunei
lndonesia
Malaysia
Philippines
Singapore
Thailand

ASEAN*
China

5,254.0
72.O

0.9

0.3
17.O

21.4
0.6

8.0
1,0

1.1

o.7
13.S

1,687.0
68.0

1.9
18.3

0.5
13,0
5,4

25.4
0.6
0.6

1.7

21.6
0.9
3.8
1.3

20.3

1,043,0
89.8

0.3
,o.1

0.0
41.6

6.1

1,605.0
58.8

1.2
7.4
0.4

10.7
5.0

n.4
1.6

21.2
0.3

101.0 1,108.0
100.0 80.5
11.9 3.6
n.a. 0.0
1.0 ,1O.8

4.0 0.0
0,0 13.0
1.0 2.O

83.2 21.1

- 0.0
0.0

42.2
n,a.
1.0

0,0

n.a.
0.0

710.0 4,649.0
67.5 63.9
0.5 2.1

0.1 0.8
25.5 29.3
0.1 0.3
13.4 19.2
13.0 5.8
'14.9

n.a.
o.2
0.0

o.7
0.3
0.5
0.0
8.0

15.5

0.0
5.6
0.0

14.9

3.2

16.8

n.a. O.2

2.3 0.6
5.6 3.4
0.1 1.2

6.9 12.8

- o.4
8.0 s.9
0.0 0.5
19.3 12.7

1988
World (US$m)
AsiaPacific

Australia
Canada
Japan
New Zealand
US
NlEsi*

ASEAN
Brunei
Indonesia
Malaysia
Philippines
Singapore
Thailand

ASEAN*
China

19,376.0 21,125,0
s3.1 75.0
1.5 2.4
0.5 0.7
41.7 16.9

0.2 0.2
16.2 17.3

9.8 1 1.1

10.7 24.4
0.0 0.3

- 31
0.9
0.4 1.5

8.5 19.3
0.8 2.O

2.2 5,1

2.5 2.0
1 1.1 14.4

7,034,0 40,137.0
76.9 72.4
1.6 2.7
1.5 0,9

20.1 8.5
0.2 0.3

35.7 23.3
10.0 10.8
6.9 23,0
0.0 1.0
0.4 2.O

1.7 13.3

105,651.0
74.0

1.0
19.0

o.2
20.7
10.3

18.1

1.1

1.0

2.8

1,987.0
86.2
0.6
n,a,

51.9
n,a,
1.4

17.5

14.5

0.1

0.1
1.6

5.1

7.7
9.4
0.3

11.7

15,992,0
62.2

1.9
1.8

15.9

0.2
20.0
7.8

'fi.6
0.1

u,5
3.0
0.4
7.7

4.O

3.0
20.7

65,514.0

1.9
1.0

25.4
o.2

19.1
10.0

0,1
0.6

0.8
1 1.1

1.3

15.3

1.8 5.3
3.8 23.O

0.9 2.9
17.7 12.714.3

Notes: *Not including Singapore
**Hong Kong, South Korea, and Taiwan

Source: Naya and Plummer 1991

center for entrep6t trade-is excluded, the share of
intra-ASEAN trade drops to only 4 percent of the
region's total exports. Second, the ASEAN-4 countdes
(excluding Brunei and Singapore) have relatively similar
production structures and compete for the same export
markets. There is a greater degree of complementarity
between the ASEAN economies and the industrial and
newly-industrialized economies, than between the
ASEAN countries themselves. Although these
economies are moving upstream and are producing
greater quantities of light manufactured goods, natural
resources and agricultural goods continue to account for
large shares of their exports. For example, in 1990, 64
percent of Indonesia's exports consisted of primary
commodities, two thirds of which included oil exports.

Figures for the other ASEAN-4 states are: Malaysia 58
percent, Philippines 36 percent, and Thailand 36
percent.' Finally, the levels of development in ASEAN
differ significantly. With such ertremes as Indonesia,
with a per capita income of $560 in 1990 and Singapore
($11,245) in the same group, market sharing is difficult
at best. The less developed countries in the region are
reluctant to open their economies to competition from
the more advanced countries. Similarly, the more
advanced countries tend to be unwilling to enter
exclusive arrangements with the inefficient industries of
their developing neighbors.

Traits of this sort have led many observers to
conclude that economic cooperation is neither viable
nor desirable. Yet. desoite these conditions and the
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constraints discussed earlier, the ASEAN countries
have agreed to establish AFTA within 15 years.'

It remains to be seen if the free trade area is viable.
A concerted effort on the part of the member countries
will be necessary to encourage the group to refrain from
excluding excessive numbers of "sensitive" products
from the agreement.Ifone or twoASEAN countries can
take a leadership rple, then the effect of AFTA will likely
be substantial.

What is clear is thafthe real changes that have taken
place in the international arena andwithinASEAN have
altered the calculus of national interest for countries in
the region. The evolving nature of the costs and benefits
associated with economic cooperation has undoubtedly
affected the support being lent to AFIA by member
countries.

The first of these changes is embodied in the
transformations sweeping through the ASEAN
econornies. The ASEAN leaders have been compelled
to adopt economic reforms as a result of hardships
suffered from external circumstances in the 1980s.

General liberalization policies, as well as the adoption
of outward-oriented industrialization strategies, have
strengthened the economies in ASEAN. Domestic
industries have gained significantly from international
competition and trade, and many officials are dedicated
to enhancing these gains. Furthermore, ASEAN
liberalization policies have been predicated on the
assumption of an open international market. Thus, a

successful conclusion to the UruguayRound is essential.
ASEAN solidarity as exemplified in AFTA- especially
now that a general commitment has been made-will
allow the group to have a greater say in the international
community and to address its concerns over the trading
system.

Barriers to trade will need to be reduced further,
and membership in the General Agreement on Tariffs
and Trade (GATT) strengthened. Cooperation within
ASEAN, in the form ofa free trade area, is seen as a first
step in the process of reducing tariff and non-tariff
barriers on a most-favored nations (MFN) basis. This
gradualist approach allows for domestic industries to be
subjected to greater competition from within ASEAN
before being exposed to the rigors of the international
marketplace. The strength concomitant with the
dynamism and flexibiliry of the ASEAN economies has

boosted confidence among many national leaders that,
although certain inefficient industries will fold under
greater international competition, the economies
themselves have the capacify to withstand adjustments
and to benefit in the long run-

The second change is related to the growth
strategies adopted by the ASEAN governments in the
190s. These policies stress the need to attract foreign
direct investment, which has already contributcd to th€
economic growth and the relatively rapid rates of
industrialization in ASEAN. In light of the competition

from Indochina, China, Eastern Europe, and Mexico for
increasingly scarce capital, an cffort has been made to
maintain these inflows. A multitude of incentives have
been offered to foreign investors throughout the region.
Incentives, however, are not the primary factor
influencing the decisions of foreign investors. The
general investment climate is a far more important
determinant of an economy's attraction. This climate is
not only positively affected by sound macroeconomic
management, economic growth, a developed
infrastructure, and political and economic stability, but
also by the size of the market. The establishment of
AFTA will form a single enlarged market with 325
million people, instead of six individual markets. This
undoubtedly will be attractive to foreign investors who
are looking to gain from economics ofscale by producing
for the region, or by manufacturing truly regional
products for export. Officials involved in the
negotiations leading up to the summit meeting in
Singapore admit that this capability of attracting foreign
investment was one of the most compelling arguments
for the free trade area.

Third, the introduction of international production
networks is beginning to affect thc way business is done
in ASEAN. The consequence of technological advances,
which have lowered the costs of transportation and
improved telecommunications networks, has been that
locations of production are more sensitive to
international production cost differentials, including
those of wages. Following the foreign investment boom
in the late-1980s, when, for example, investment in
Thailand grew by over 500 percent, the ASEAN
countries were exposed to these new technologies.
Taking advantage of such technologies to develop
production networks can help ASEAN businesses lower
their costs ofproduction and become more competitive.

Although this was the basic idea behind the AIC
scheme, its success was limited by time-consuming
approval processes and red tape, and because it was an
idea ahead of its time. The enthusiasm among foreign
automobile manufacturers for the Brand-to-Brand
Complementation (BBC) scheme suggests that a more
diverse production base - including all six ASEAN
econornies-will be attractive to firms producing on a
global scale. The successful implementation of AFTA
will eliminate the barriers to intra-firm trade and trade
in intermediate inputs- an essential ingredient needed
to facilitate intra-regional production networks - on a
broader scale than has been seen with the AIC and BBC
schemes. This will not only help to strengthen ASEAN
firms but will also attract foreign investors who plan to
produce regional goods.

Finally, the emcrging shape of ths international
economic environment is affecting the outlook of
ASEAN officials vis-a-vis regional economic
cooperation. The development of economic blocs in
Europe and North America has heightened the
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apprehensions of leaders in the developing world.
Furthermore, delays in the completion of the Uruguay
Round of talks of GATT - which will affect more thar
ASEAN's trade with these two blocs-are prirnarily a

result of disputes between the major industrialized
economies. The international economic environment is
being shaped largely by the OECD countries, and since
the ASEAN countries are relatively trade-dependeot,
they need to assure that their interests - maintaining
open international markets- are not ignored. AFTA
can show the world that ASEAN is more than just a
political club, and that it is a force to be reckoned with.
Greater solidarity will bolster the bargairing power of
ASEAN, but an esprit de corps is not enough. Genuine
conviction for economic cooperation is important
because it will not only show the commitment of the
region's leaders to ASEAN, but will also enhance the
group's bargaining power by reinforcing the dyramism
of each individual economy. The erperiences of other
regional groupings of developing countries have shown
that a group's strengthinthe international arena is highly
deoendent on the oerformance of each individual
economy.l0 The cun:rulative bargaining power of the
group will be much stronger if an outcome of the
formation of AFTA is greater competitiveness in each
of the ASEAN economies.

AFTA

The ASEAN Free Trade Area, which is to be
formed within 15 years by means of the Common
Effective Preferential Tariff (CEPT) Scheme, is a
manifestation of the fundamental changes in the global
and regional economies. Despite the commitment ofthe
regional leaders, skeptics still insist that ASEAN's track
record and the potential loopholes that exist do qot bode
well for the plan. The architects of CEPT have been
responsive to this and have adapted its design to
overcome past weaknesses and minimize loopholes.

One means to assuage skepticism and to maximize
the likelihood of AFTA'S effectiveness is to include as

broad a range of goods as possible in the initiative.
According to the agreement signed in January 192 in
Singapore, "all manufactured products, including
capital goods, processed agricultural products, and
those products falling outside the definition of
agricultural products...shall be in the CEPT Scheme. ll
Instead of specifically defining, at the HS 7-digit
level-which goods are included in the scheme, as was
the custom with the PTAs, inclusions for CEPT are
made on a "sectoral basis" - at the HS 6-digit level. This
tactig along with the requirement that exclusions be
made at the HS 8/9-digit level, is designed to avoid
excluding significant numbers of traded goods from the
agreement. This was a lesson learned from the
experiences encountered in the PTAs; the list of goods
eligible for preferences under the PTAs has grown

significantly, yet it accounts for only a small fraction of
total intra-ASEAN trade. In classilying goods by sector,
the architects of the CEPT scheme have attempted to
discourage the use of eimmicks such as padding the
inclusion list. Ouestions, however, arise over the
classifications for exclusions at the 8/9 digit level siace
there is no accepted standard among the ASEAN
oations. A solution acceptable to all parties must be
reached before the exclusion list is determined.

Anothei means employed to improve the
effectiveness of AFIA is the agreement to reduce tariffs
according to a pre-determined schedule-to be
announced by l January 1993. Tariffs on products
included in the CEPT scheme are to be lowered to a
range of 0 to 5 percent by 2008. Tariffs rates on goods
presently exceeding 20 perce shall be lowered to 20

percentwithin five to eight years. Subsequent reductions
of tariffs to between 0 and 5 percent are to be made
within another seven years. Minimum rates ofreduction
during this period have been set at quanta of 5 percent.
Similarly, each ASEAN state will design tariffreduction
schedules for goods with existing rates ofprotection less

than 20 percent in order to lower these rates of
protection to a maximum of 5 percent within L5 years.
The agreement allows for two or more countries to
accelerate tariff reductions for specific products.
Quantitative restrictions on products under the CEPT
scheme are to be eliminated immediately- using tariff
equivalents - while other non-tariff barriers are to be
gradually eliminated.

The benefit of adopting a pre-set schedule for tariff
reduction is that the stales of AFTA have been raised,
which assures a greater chance for success. Since
ASEAN's reputation for rhetoric without concomitant
action would be reinforced if one of the states does not
meet its obligations within the CEPT framework, the
motivation to participate will be strong. Stalling tariff
reductions is much easier during the process of
negotiation than when a commitment has already been
made. The repercussions of delays for the whole group
tends to be negative-rather than neutral. With hazards
of this sort, there are incentives for each ASEAN state
to abide by the tenor ofthe CEPT scheme.

Alissuethatwillnotbeeasilyovercome, asASEAN
officials work to implement AFTA, will be the
enforcement of rules of origin. As Table 2 illustrates,
tariff protection in ASEAN varies significantly. Among
the seven sectors from the list of 15 for accelerated tariff
reduction selected in the table, tariff rates range from
levels of zero percent in Singapore to as high as 100
percent for certain leather and leather products in
Thailand. These disparities mean that strict rules of
origin must be enforced to avoid the deflection of
extra-regional imports through low-tariff countries, such
as Singapore and Brunei, to high-tariff countries, such
as Thailand, Indonesia, and Malaysia. As it stands now,
a product is considered to be an ASEAN good if 40



TDRI Quarterly Review

Table 2 ASEAN Tarilf Rates in Seven S€lected S€ctors,1990 (percent)

L. Wood and
wood products

2. Leather and
leather products

3. Apparel products

4. Precious stones
and jewelry

5. Fertilizer

6. Cenent

7. Electrical parts

n.a.

0

0

0

0

10

n,a.

10

10

n.a.

10

10

10

0

0

n,a,

0-60

0-60

40-60

0-50

0-5

30

0-60

0-60

0-,10

0-55

0-55

0-5

0-55

m- 55

t-70

0-100

10-60

0-60

0-30

0-50

5-80

*L987

n.a. not available

Source.' Ministry of Commerce, Ministry of Finance, Thailand.

percent of its contents originates in an ASEAN country.
Rules such as this are sensitive because they open up a
multitude of opportunities for corruption and
falsification ofdocuments. Futhermore, despite the fact
that the CEPT Agreement specifically declares that
"Member States shall not nulli& or impair any of the
coricessions as agreed upon though the apptcation of
methods of customs valuation, any new charges or
measules restricting trade...."" a dispute over the origir
of an inport can be used as a pretext for stalling its
delivery- this is equivalent to a non-tariff barier.

In response to the dfficulties and costs inherent in
enforcing fair rules of origin in ASEAN, scholar^s have
proposed various hybrids of customs unions." This
however, in the eyes of the ASEAN leaders, is much
more diffrcult to achieve than a free trade area and has

supranational characteristics which are unacceptable.

Prospects for AFTA

The new political and economic environment in
Asia and the Pacific created by the changes which have
taken place over the past few years has stimulated the
pursuit of greater economic cooperation within
ASEAN, Although sincere economic cooperatioh is no
longer the political liability it once appeared to be, the
parochial views of government officials with interests in
"sensitive" sectors means that AFTA is not a forgone
conclusion. While there is significant support for the free
trade area ftom the private sector in each of the ASEAN
economies, enough powerful private hterests are at

stake.to threaten the initiative if the participating
governments do not approach it with enthusiasm.

Given the lethargic pace at which endeavors
proceed in the consensus-based group, the zealous
leadership ofat least one ASEAN country is vital to the
success of AFTA. The experience of the AIJV initiative
shows lhat ardent support by a giveB group can facilitate
tbe establisbment of a cooperation mechanism.'' Tbe
submission of schedules for tariff reductions by each of
the ASEAN governments by 1 January 193, will be the
first test ofthe goup's will to proceed with the initiative.
But the negotiation process has been hindered by the
vague strategy for implementing the CEPT. At the senior
ministerial levels of the ASEAN governments,.
endorsements have been forthcoming. However, at the
director-general level - those responsible for
implementation - the lack of a defined procedure to
complete the CEPT has given rise to skepticism. Since
there is no clear apiroach to the selection of sectors to
be included in the scheme, the dhectors general have
increasingly adopted a product-by-product mentality,
betraying the sector-by-sector spirit of AFTA. They
have also become bogged down in other technicalities,
such as questions ofrules of origin. Without a concerted
effort on the part of this group, AFTA is sure to fall to
the vices of avoidaqce. An impetus is needed to keep
them directed and to avoid unnecessary hesitation.

Despite the minirnal amountof intra-ASEAN trade,
AFTA is a mechanism which can place mutual group
pressure on each ofthe participants to continue with the
measures already taken to liberalize their trade regimes.
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Constructive outside pressure can tip tbe balance of
interests within the domestic debates over the effects of
unilateral liberalization in favor of reform. This is

especially the case for Indonesia, the Philippines and
Thailand, where tariff rates arc relatively high and
certain sectorswill be visibly affected. By assuring a quid
pro quo in which the other regional countries will
liberalize their trade regimes in a similar fashion, the
elimination of tariff and non-tariff barriers will be more
easily achieved. This outside pressure, however, is
contingent on the full participation of the ASEAN
members. The withdrawal of one member will
undermine the dynamics of mutual group pressure.
Leadership by an ASEAN country needs to be taken to
assure the commitment of each member country to
maintain the pressure. Ideally, this helmsrnan should be
either Indonesia, the Philippines, or Thailand-the
countrieswiththegreatestshort-termsacrificestomake.
As we shall see, Thailand is the best suited among these

three to play the role. Uncertainties over the
post-September 13 government's dedication to AFTA,
however, make joint leadership between Malaysia and
Thailand a more plausible scenario.

The first question we must ask is why it is
inappropriate for Singapore and Brunei to actively
advocate the implementation of AFTA. Singapore is the
economy with the most to gain, which also makes it the
member most resented and questioned over its motives,
Singapore's efforts to initiate regional cooperation
mechanisms have often been met with suspicion. While
the island republic can hardly be expected to pursue an
initiative which it will not benefit from, ASEAN's less

developed countries - Indonesia and Malaysia in
particular * question Singapore's motives when they
perceive the gains to be unevenly distributed. Although
all those involved in the Singapore-Johor-Riau
(SIJORD growth triangle are benefiting from the
scheme, Malaysia has vocally question-ed the
disproportionate gains accruing to Singapore.r) Such
opposition to the growth triangle has not stopped the
three countries from proceeding with the initiative, but
it does illustrate the sensitive position that the
Singaporean leaders occupy in ASEAN. Although they
are extremely eager for greater liberalization of
intra-ASEAN trade, Singapore government officials
have clearly adopted a position of passive support; there
is an understanding of the degree to which excessively
active endorsement on their part could be
counterproductive.

Brunei is in a position similar to Singapore.
Sensitivity to the interests of other ASEAN countries has

encouraged the sultanate to maintain a lowprofile. With
its dependence on oil revenues arrd a small domestic
market, freer trade within the region will assist Brunei
to diversi! its economy and maintain its econonic
security. Just as is the case for Singapore, Brunei's policy
on AFIA is based on the principle that the best means

of achieving its objectives is to not aggressively pursue
them, but rather to count on the initiative of the less

developed economies in the region.
Secoud, despite their commitments to

implementing the CEPT scheme within the 15-year time
frame, why are Indonesia and the Philippines unlikely to
be the countries to stimulate and maintain pressure on
the others? With a Gross Domestic Product (GDP) in
1990 of US$100 billion-the largest in
ASEAN-Indonesia should ideally be the country to
take the helm to assure the success of AFTA. The CEPT
was, after all, an Indonesian proposal reflecting their
awareness of the positive impact of trade liberalization
on growth. Aside from rhetoric, however, the
enthusiasm ofthe Suharto government for the initiative,
as indicated by implementation efforts, has been
ambivalent. The support shown by the president and his
ministers has not been clearly reflected among their
subordinates, who remain uncertain about how AFTA
is to be achieved.

The selection ofa new cabinet in 1993 also gives rise
to questions about the future of ministerial support. As
one cabinet minister stated, "the composition of the next
cabinet will be crucial in determining how the economy
fares for the rest of the decade."16 The future of certain
pro-AFTA cabinet members is far from certain and
some of their potential replacements are either
ambivalent towards AFTA or are "not of the free trade
mode."'' This is a manifestation of the two camps which
are emerging in the Indouesian political scene. The free
marketers, who have been largely responsible for the
liberalization program begun in the latter half of the
1980s, are being partially eclipsed by a faction with
designs for basic import substitution. Arguments for
protection of heavy industry are falling on the receptive
ears of Suharto's family members who have irrterests irr
petrochemicals and the automobile industry.
Proponents of these policies, thus, have the strong
backing of Suharto because as one cabinet minister
observed, "as long as [Suharto's] children are not
involved, the president makes very rational economic
decisio.ns. But wheo the kids get involved, ratiooaliry
losrs."'o Whilst the tenor of this group is far from tbe
more stringent inward-oriented policies of the
pre-refonn era, their posturing clouds the commitment
of the Indonesian officials toward AFTA. Pressure from
within ASEAN can provide the necessary balance and
impetus for the government to proceed with its
liberalization policies.

Despits ii enthusiasm for AFfA,le the Philippines
in not in a position to mal<e the voluntary concessions
needed to set the pace for the rest ofASEAN. Domestic
economic problems confrout the newly-elected
government of Fidel Ramos, and many of the
administration's resources will need to be diverted to
handle these. High levels of hternational debt (around
US$5.3 billion) accumulated since 1986, have forced the
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central bank to maintain a strong peso,20 resulting in a

loss of export competitiveness. Similarly, treasury bills
issued to cover accumulated central-bank losses of
US$12.7 billion have hindered growth by pushing
interest rates up to 20 percent and crowding out private
investors. Central bank officials play down the
seriousness of the issue for fear that it reflects a poor
performance on their part."'A resolution to these
problems is not in clear sight.

Along with conflicts over social issues, such as

family planning in a predominantly Catholic country, the
Ramos administration's capability to overhaul the trade
regime is being constrained by the stagnating economy.
The disadvantages that Philippire industrialists face as

a result of an overvalued exchange rate, high hterest
rates, brown-outs, and a weak infrastructure, have

resulted in incentives for interest groups to hght for
protection. Poor economic performance provides fertile
ground for those seeking protection (and rents), thus
making it difficult for government officials to ardently
pursue reductions in tariff and non-tariff barriers.
Furthermore, with taxes on international trade
transactions accounting for 21.5 percent of total
government revenue in 1988, and difficulties in raising
revenues through income or sales taxes, the Philippine
government is confronted by another constraint to
lberalizing their tariff regime for the region.2] Pressure
from the other developing economies particularly
Indonesia and Thailand - tbrough the mutual reduction
of tariff and non-tariff barriers-can counter the
protectionist plessures and compel the Philippine
governrnent to liberalize its trade regime in the spirit of
the CEPT.

Finally, why is the joint leadership of Thailand and
Malaysia the most plausible means of ensuring a

relatively exclusion-free implementation of the CEPT?
Thailand, under the leadership of Prime Minister Anand
Panyarachun, initiated the AFTA proposal as it exists
today and followed through with behind the scanes
promotion. Thailand's commitment was enhanced by
the Prime Minister's pledge at the Singapore Summit to
reduce all of Thailand's tariffs on imports fromASEAN
countries to a maximum of 30 percent by the beginning
of 1993. TheAnand government, which has put Thailand
in a position in which it cannot undermine AFTA
without losing prestige, was (and is) temporary. The
uncertainty surrounding the futurc of the Thai
government means that ASEAN cannot depend solely
on Thai leadership after September 13. This uncertainty
is heightenedby the luke-warm support for AFIA ofthe
former Suchinda-led government. In April of 1991, the
Commerce Minister announced that it was considering
delays in tariff reductions for thc eight
products - broadly dchned on the list for accelerated
iariff reduction, which Thailand did not propose.23

When these same concerns were raised in early August,

members of the Federation of Thai Industries (FTI)
- )a _. .

were visibly distraught.- Their concern was not only
over the lack ofgovernment consultation rvith the private
sector, but equally so over the lack of direction of Thai
policy on AFTA. Given the setbacks to Thailand's
international prestige, these industrialists s.e-e Thai
back-peddling as extremely counterproductive.rr While
the FTI does not represent all of the sectors of the Thai
economy, it does speak for a powerful group of
industrialists who sec benefits to be derived from
Thailand joining AFTA.

The newly-elected Thai government will
undoubtedly be confronted by the resistance of affected
trade associations. The doubts raised by this, along with
the potential for parochial behavior on thc part of the
newly-elected officials, casts doubt on the leadership
capabilities ofThailand. Thc support ofpowerful private
interest groups, however, suggssts that the adjustment
process resulting from lorvcring barriers to trade in
sensitive sectors will not be unncccssarily difficult.
Nevertheless, thc assistance of another ASEAN
country - Malaysia- could provc csscntial to providing
the leadership necessary to maintain the spirit ofAFTA.

Although Prime Minister Datuk Seri Mahathir
Mohamad neglected to discuss AFTA in his opcning
address to thc Singapore Summit and instead defcnded
his proposal for an East Asian Economic Caucus
(EAEC), Malaysian support for the initiative has bccn
strong. AFTA has indeed rsccivcd much attention from
Malaysian officials and intellectuals. With a per capita
income of almost US$2,300 in 1990, second only to
Brunei and Singapore in ASEAN and one of the most
dynamic economies in the world, Malaysia is well
positioned to gain from AFTA. Yet, government
energies in regional economic cooperation have been
primarily devoted to the EAEC. While indeed this is
worthy ofattenl.ion, Mahathir and his ministcrs could do
well to redircct some of thcir energy to assure the
successful implementation of AFTA. Otherwise, the
effectiveness of the EAEC could be undermined by a
weak ASEAN. It is in Malaysia's interest to assure the
implementation of AFTA, and this ian be achicved
through the pioneering of trade concessrons.

Malaysian motives, unlike those of Singapore and
Brunei, are not questioned byother members ofASEAN
since Malaysia's economy remains less developed. This
places KualaLumpur in a unique position in which it has

domestic support for further liberalization of its trads
regime, and is able to influcnce the other ASEAN
countries without creating resgntment. By working
together, Malaysia and Thailand can help to shape and
sustain not only the explicit agreemcnt between all ofthe
members of ASEAN to implcmcnt the CEPT, but also
the implicit agreement to maintain mutual pressure on
each other to continuc with their respcctive
libcralization policics by ensuring a quid pro quo.
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CONCLUSION

The new environment in Southeast Asia is altering
the way regional governments and private sectors
perceive the cosls and beoefits ofeconomic cooperalion
in ASEAN. The adoption of liberalization policies, the
turn to growth strategies based on attracting FDI, and
the emergence of economic blocs in Europe and North
America are the prirnary factors which make AFTA
possible today. The past constraints to cooperation have
diminished in light of these changes. Yet, they have not
disappeared. The success of AFfA will not be assured
unless visionary action is taken in ASEAN. The cards as

they are played now suggest that Thailand and Malaysia
are in the position to accept the challenge and to lead
ASEAN into a new era of closer cooperation in AFTA.
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Business and the Environment in Thailand

l llt i r-ir i)l:l lrI r! riil :iri:t

Tln recenl decades, the speed and iutensity of in-
dustrialization and urbanization in some ASEAN and
East Asian cities has been remarkable. The rapid pace

of development is exacting a fair price on the quality of
life in urban centers of the Asia-Pacific region. In
Bangkok, Hong Kong, Jakarta, Manila and Seoul, for
example, the pressure of urban congestion and urban
environmental degradation is readily visible. The situa-
tion has already approached gridlock, as witnessed by
resideuts and visitors alike.

The process ofurbanization has significant implica-
tions for business in the region: It creates operating
difficulties; it presents challenges which necessitate
solutions; it brings societal responsibilities to the fore;
and, most interestingly, it presetrts a range ofpotentially
lucrative business opportunities.

Before I elaborate on the role of business in the
burgeoning environmental market, I would like to dis-
cuss the region's experience, particularly Thailand's ex-
perience, in addressing the urban challenge. Next, I will
touch on certain issues, such as the "Polluter Pays Prin-
ciple" and green consumerism, which affect environ-
mental markets in developing countries differently than
in industrialized nations. Finally,I will discuss the nature
ofurban environmental markets in the region, how busi-
ness can be more active in these markets, and how
business can contribute solutionstothe urban challenqe.

THAII,AND AND THE REGION'S EXPERIENCE IN
URBAN EN!'I RONMENTAL MARKETS

Thailand is well-known for its "laissez-faire" ap-
proach; this holds true for more thanjust the freedom to
chew gum. We believe in progress and natural groMh.
Yet, we are also aware that Bangkok is growing out of
proportion. It is increasingly difficult to delineate the
city's boundaries. These days, when we speak of
Bangkok, we are actually referring to the Bangkok
Metropolitan Region (BMR), which includes Bangkok
and five surrounding provinces.

The metropolitan region houses 75 percent of the
nation's manufacturine industries and it accounts for

58 percent of the national energy consumption. The
population ofthe BMR is expected to increase from8.97
million people in 1990 to 10.8 million by the end of the
decade, and 12.6 million by the year 2010. These figures
are, of course, under-estimates, because they do not
factor the influx of seasonal migrants ir the industrial
and service sectors.

A TDRI study estimates that by the year 2010,
another 15 million people will settle in Thailand's urban
centers. Meanwhile, rural areas should expect an in-
crease of only 0.3 million, or 300,000 people. This will
serve as an important watershed period in the country's
development;itwillmarkthetransitionofThailandfrom
a rural, agricultural-based economy to an industrialized,
urbanized nation.

The consequences of rapid urban growth demand
different solutions to the urban challenge in the Asia-
Pacific region. In other words, strategies should not
emulate Western models, but rather they should
respond to the particular circumstances and needs ofthe
rogron.

It is difficult to control urban groMh in Asiao cities.
The majority of our cities are primate cities, reflecting
the centralized nature of our governments. It is well-
known that, in most of the region, to accomplish any-
thing, it is necessary to travel to the capital. In addition,
income disparity betwe€n the urban and rural areas is
highly pronounced. These characteristics are not limited
to Thailand, but are evident in both Indonesia and the
Philippines, among others.

Perhaps the most pressing problems in the urban
arena are air and water pollution and toxic and hazard-
ous waste management, I will, however, refrain from
discussing the extent of urban environmental problems
because they are already being explored in other fora.
Instead, I would like to illustrate how the region's
governments and business have answered the call to
action, thus far.

Tbe associaled problcms of massive increascs in
waste water and water pollution are proving of deep
concern in many regional countries. For example,
Taiwan is a country with more than 90,000 factories,

3 The author is tlrc Direclor ol TDRI'| Notwal Resources and Environnrcnt Progran.
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generating 2.8 million cubic meters of waste water per
day (Feng and Kreiger 1991). The country's Environ-
mental Protection Agency has initiated a Clean River
Project, which aims to meet minimum water quality
standards in ,14 of the country's polluted rivers by 1998.

The government initiative in Taiwan was comple-
mented by private-sector involvement. In 1991, the
Taiwanese branch of the chemical company ICI intro-
duced environmental audits at its Chung-Li site. The
audit was part of a corporate drive to go further than
legal requirements and reduce overall waste by 50 per-
cent by 1995. The audit concluded that ICI needed to
boost in-house expertise and stated that it was essential

for the country's chemical industry to participate with
government in the rule-making process or face being

"regulated out of business."
The Singaporean government's 1977 initiative to

cleanup the Singapore River demonstrates themethodi-
cal framework needed to address urban environmental
problems. In addition to implementing corrective
measures, the project also involved the resettlement of
over 26,0@ families and 2,800 industries, the majority of
which constituted backyard and cottage industries. Both
the cleaning up and the resettlement phases of the
project indicate the tremendous planning and time al-
lowance required of such initiatives.

Resettlementinitselfis adelicatesubject,andurban
resettlement schemes, in particular, can be rather con-
frontational. In Bangkok, thete is much controversy sur-
rounding the building of an expressway which will re-
quire the resettlement of a few hundred families. Com-
pared to the several thousand families that were
relocated in Singapore, the loud protest of a few
hundred in Bangkok illustrates the volatility of urban
resettlement schemes today.

In Hong Kong, transport-related emissions, par-
ticularly those generated by a large fleet of light, diesel
vehicles, are identified as the "most immediate and
potentially health affecting" form of environmental
degradationthe colony faces. Almost two million people
are affected by industrial emissions and exhaust fumes.

Therefore, the production ofcleaner-burning fuels is the
foremost environmental objective of the Hong Kong
government. In July 190, industrial fuels containing
more than 0.5 percent sulfur were banned. April 199L

marked the introduction of unleaded gasoline (ULG)
with a price difference of HK$1.00, or about US$0.13.

In Thailand, the government introduced ULG last
May; however, the price of ULG differs from premium
gasoline by only 10 percent of the incentive offered in
Hong Kong. Consequently, the conversion to ULG ir
Thailand has not been as drastic as in Hong Kong. All
new cars in Thailand must be equipped with catalytic
converiers by September 1993.

With regard to toxic waste, it is recorded that there
are 80,000 to 100,000 chemicals consumed in the world
market today. Five to 10 percent of these chemicals are

considered hazardous. It is estimated that the industrial
sector in Thailand generates 2 million tons ofhazardous
waste each year. Bythe year 2001, this figure isprojected
to increase to 6 million tons (Phantumvanit 1990).

In this region, we are readily reminded of the 1984

Union Carbide accident in Bhopal, India. The release of
methyl isocyanate, which killed 2,500 people andinjured
thousands more, is testimony to the growing number of
incidents associated with hazardous waste management.

Although the governments of the Asia-Pacific
region are currently concentrating on controlling air and
water pollution, proper hazardous waste management
will be one ofthe most pressing environmental concerns
in the coming decade.

In Thailand, the government has undertaken initia-
tives to tackle the chronic pollution problems in the
country's cities, particularly Bangkok. These initiatives
create public and private investment opportunities. At
the conference on "Merging Business and the Environ-
ment," co-sponsored by TDRI an.d Lhe Intemationql
Herald Tibune h Ianuary 1992, Prime Minister Anand
Panyarachun stated in his keynote address that his
government is installing sewerage and waste water treat-
ment facilities in major cities across the country. This will
necessitate substantial investm€nt, since a waste water
system for Bangkok alone will cost approximately 20

billion to 30 billion baht, or around US$00 million to
US$1",200 million.

ISSTJES FOR CONSIDERATION

Four issues will affect the manner in which the
emerging environmental market in the region develops.
I would like to address these issuesbrieflybefore moving
on to business and environmental markets,

Polluters Must Pay

There will be no solution to environmental degrada-
tion unless business is made to pay the full cost of its
pclluting activities. The failure of the market to assign
true eovironmental and social costs to polluters and
those who generate waste is well understood. Society as

a whole has borne the vast majority of the costs of
pollution generated by pockets of businesses and con-
sumels.

In the developing parts of the world, the need for
corporate responsibility is far more pressing. Most en-
vironmental initiatives are being realized tbrough public
funds, When monies are assigned for environmental
cleanup, it implies the siphoning of funds that could
otherwise be used for rural development or poverty
alleviation. Hence, it is critical that the "Polluter Pays
Principle" be employed here.

Thailand has experienced a rapid increase in the
import and use of ozone-depleting substances (ODS),
related to the rapid growth in the number of foreign
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companies that are manufacturing products for export,
which contain chlorofluorocarbons (CFCs). Thc use of
ODS in Thailand among forcign companies jumpcd
dramatically after the signing of thc Montreal Protocol
in October 1989.

Thailand's present status under this protocol means
that the country can implement the ODS rcduction ovcr
a 10-year period. Since the protocol went into effect,
however, there has been a tremcndous increasc in C)DS
consumption, especially among Japanese and U.S. mul-
tinational firms operating in Thailand. Recently, thesc
multinational subsidiaries have agreed to voluntarily
phase out ODS consumption in Thailand. This is an
example of the leading role that industry can play in
solving environmental problems.

Large, multinational industries have access to ap-
propriate technology and can afford to pay the price of
pollution control. However, local medium- and small-
scale industries cannot pay withoul affecting their com-
peiitiveness. Allcviating this disparity requircs somc
type of government assistance, cithcr in the form <lf

constructing central wastc treatment plants or in thc
provision ofsoft loans through a govcrnment-sponsorcd
fund, such asthe recently established Environmcnt Fund
in Thailand. Level playing fields in environmental
markets cannot be applied literally in developing
countries.

When industries employ the "Polluter Pays Prin-
ciple," the cost of pollution control will cvcntually bc
passed on to consumers. Thus, thc next obvious question
is whether consumers are willing to pay the extra cost. In
other words, how "green" is the Asian consumer?

In Bangkok, and other
Asian cities,the
pressure oJ urban
congestion dnd urban
environmentdl
degradat io t't is re ad i l.v

visible.

Green Consurnerism

I bclierc thc phcnonrcnon ol "grecn consumcrism''
has not vet arrir cd in thc rcgion, allhoLrgh ir is forrhcon-
ing. The limitcd sizc of thc middle class in manv du clop-
ing countries and thc largc nunrbcr of urban p(x)r nrcans
that production is still gcarcd primarilv to lcss disccrning
gruup5 oI cOn5umcrS.

Programs to cducato consumcrs ancl incrcasc cn
vironmental awarcn0ss are, however, cxpanding. tl*on-
governmenI organi/ations (NGOs) havc becn actir,e and
vocal, demanding improvcment in cnvironmcntal qualitv
and thc quality- of life in urban arcas. Morc stringent
anti-pollution legislation, coupled rvith N(iO acriviries,
will ccrtainlv act as nothcr marke( drivcr.

Environmcntal awarensss and education cam-
paigns in Bangkok, which aim largcly to fight air pollu-
tion and save tho Chao Phraya River, havc caught the
imagination o[ manv peoplc, particularly tho young.
Today's children arc lhc consumers o[ tomorrow.

Signs that "grecn consumcrism" is taking hold are
increasingly evidcnt. An cxccllcnt examplc is the Loy
Kratong festival in Thailand. Evcrv year in Novcmber,
thousands ofpeoplc crowd the banks ofthc Chao Phraya
Rivcr in Bangkok to celcbrate thc Loy Kratong light
[ostival. As part o[ this cclebration, peoplc float candle-
lit offerings on thc rivcr. Because ofheightcncd environ-
mental awarencss, a growing numbcr of pcople now
shun plastic floa ts, instcad using harmle ss,
biodegradablc floats madc ofbanana leaves.

Peoplc open to such ideas arc only a fcw steps awa),
lrom thc iaunching pad for green consumcrism.
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Action Now or Later?

Countries in the region with a strong industrial base

and an expanding urban population are spending only a
fraction of their Gross Domestic Product (GDP) on
pollution control, well below the level of OECD
countnes.

However, because of sustained economic growth
within the region, the government and the private sector
can afford to invest in pollution control, abatement, and
clcanup. Meanwhile, rising GDP figures and more strin-
gent regulatory condilions imply that increased expen-
diture in real terms on pollution control and waste
management is imminent,

Yet, business rcmains reluctant to adopt preventive
strategies, fearing that increascd expenditurc will harm
competitivcncss. This notion, however, does not take
into account all relevant factors and is, in fact,
shortsightcd.

Business based on a strong cnvironmcntal Iooting
will be lcss vulnerable to fines, clean-up costs, and litiga-
tion, which will grow as new regulatory framcworks
begin to bitc. Again, business in the Asia-Pacific region
cirn learn from the experiences of industrialized
countrics: "Sandoz, Swilzerland's sscond largost chcmi-
cals company, spent SFr 150 million on measures to
prcvcnt a repetition ofthe disastrous Schn'cizcrhallc firc
in 19E6, including inst alling two catchment basins to stop
watcr used in fire-fighting lrom draining into thc Rhinc"
(Cairncross 1991).

Good ovcrall management is another aspect of
sound cnvironmcnt milnitgcmcnt. Following thc Bhopal
tragciJy in 1984, Union Carbido rcstructured its manage-
mcnt systcm, placing a high prioritv on environmental
policy. In addition, rcsponsibility for day-to-day environ'
mcntal nanagcmcnt is now in the hands of individual
plant managers, who nay spend more than half of thcir
time on health, safcty, and environmental issucs
(Cairncross 1991).

The "prccautionary principle" also applies in en-
vironmental business. The principle that it may bc bctter
to tako action now in anticipation of future problems,
even though the precise sizc and naturc o[ the problem
is not known, remains the besf practice in business as

well as in cnvironmental protection.

The Role of Multinationals

Multinational companies have a responsibility to
extend technological assistance for environmental
management to their overseas operations. The proccss
should be encouraged bygovernments and international
institutions.

Good examples of multinational initiatives include
the Safe Use Project, established by the International
Group of National Associations of Manufacturers of

Agrochemical Products (GIFAP), to promote a better
and more environmentally-sound use of agrochemicals.

The objectives of the GIFAP project could be
adapted to suit a number of different sectors. Their
litsrature states: "The production benefits from chemi-
cal inputs in agriculture have been well demonstrated.
But to continue their use, ways must be found to en-
courage and develop improved safety ald environmen-
tal responsibility in handling and applying them."

A similar initiative in the international chemicals
industry, Responsible Care, was launched in the mid-
1980s by national chemical industry associations acting
together. The basis ofResponsible Care is for companies
in the chemical industry to work together to promote
bctter health, safety and environmental practices under
a program first developed in Canada in 1985, and now
operating in the United States, the United Kingdom,
France and Germany.

BUSINESS AND THE ASIA-PACIFIC URBAN
EI.I!'IRONMENTAL MARKET

Environmental conditions in the region are fast
deteriorating to unacceptable conditions. Governments
are beginning to enforce stricter environmental legisla-
tion and invcstingin pollution abatement strategies. Yet,
there is much to be done, and the potential for private
enterprisc is obvious.

The merging of business and environment in the
rcsion in a wav that best ensures solutions to the urban
ch"allengc will iepend on a mix of regulations, economic
instruments, and self-regulation. These three ap-
proaches result in different responses from business and
industry.

At present, economic instruments are not widely
used in Asia, although there is considerable scope for
thcir use in the future. Self-regulation is also less visible,
although certain companies are employing this method
in response to consumer demand. Regulation is perhaps
the most commonly adopted approach,As industries are
reluctant, government regulation, at least initially, is

required.
The result ofregulatory action by the government is

evident in the emergence of environmental markets.
Government regulation and public demand for environ-
mentally-friendly products are forcing business to alter
its production methods and install pollution clean-up
capabilities. Translated into market terms, these chan-
ges create a sizable demand for environmental manage-
menf services and provide new venues for business in-
vestment.

During the 1980s, the real potential for these
markets inThailand, the Republic ofKorea, Taiwarq and
Malaysia slowly translated into hard and fast demand
because regulatory and environmental frameworks were
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limited, and enforcement was not a priority. The 1990s,
however, promises to be much different, with more in-
tensive expansion of environmental markets open to
foreign investments.

Independent estimates suggest that the world
market for pollution control equipment is at least
US$200 billion. The demand for pollution control tech-
nology is expected to increase at a rate of6 percent per
year for the next five years in the United States and by
over 7 percent ia the European Community. As govern-
ment regulation and green consumerism gain momen-
tum, this trend will certainly spill over into developing
countries.

Currently, Thailand offers business opportunities in
three markets: equipment for pollution control and
waste treatment; new, specialized utilities for pollution
control and waste treatment; and professional environ-.
mental services, such as environmental consultancy,
management, and information sernces.

At present, no more than 15 percent ofthe pollution
control andwaste treatment equipment used in Thailand
is manufactured locally. Clearly, there is an opportunity
for local and regional companies to capture a larger
share ofthis market through investment in assenbly and
manufacturirg facilities for more efficient, innovative
techrology. Private-sector opportunities are also evi-
dent in the construction and operation ofenvironmental
inftastructure, in particular, domestic and industrial
treatment systems and solid waste disposal.

Environmental business is not limited to the
manufacturing or industrial sector alone; the financial
sector can participate, as well. The Industrial Financs
Corporation of Thailand (IFCT) has provided loans
amounting to about 200 million baht (US$8 million) per
year to its industrial customers. This hgure is expected
to increase as environmental business becomes more
lucrative. The Environment Fund, established by the
governm€nt, has a capital of 5 billion baht to support
industries and municipalities in pollution control.

As the drive to privatize publicwork projects grows,
service firms will be able to develop the market for
training programs for technicians and managers.
Sinilarly, the air-pollution control market within the
energ)i and manufacturing sectors will also rise sharply,
as power generation plants, auto-related industries,
petroleum refineries, and the chemical and the
petrochemical sectors, in particular, are forced to com-
ply with more stringent industrial emission and abate-
ment standards.

Few companies are now involved in operating waste
treatment plants in Thailand. The prospects for this
market are good. In 191, planned public-sector invest-
ments in pollution control exceeded US$690 million;
private-sector investment is estimated at US$210 mil-
lion. Demand for treatment plants is expected to grow
al2n-25 percerl.t 

^year 
in the next decade (International

Finance Corporation 1991).

Environmental services, the provision of pollution
monitoring, and inspection services, are predominantly
public enterprises inThailand. The maingroMh areafor
private investment in this sector is environmental con-
sultancy services, particularly for environmental impact
assessment and hazardous waste management. The en-
vironmental consultancy market in Thailand alone is
estimated to be worth US$20 million per year (Interna-
tional Finance Corporation 1991).

CONCLUSION

The status of the urban environment in the Asia-
Pacific region is approaching critical conditions in some
areas, leading to a rising demand for environmentally-
sound technology and services. This demand is being
met by the emergence of environmental markets.

Environmental markets are testimony to the fact
that sustainable development is not simply a vision, but
a reality. Moreover, they illustrate that economic gains
can be part of protecting thg environment.

At the same time, we must acknowledge that
economic development affords the financial and tech-
nologicalflexibilityand opportunities requiredto imple-
ment environmental management programs. In the
Asia-Pacific region, cconomic growth, more stringent
government regulations, and incrcased public aware-
noss, encourage the devclopment of healthy environ-
mental markets. Action canbe takcn nowwhich willboth
alleviate environmental pollution and generate new op-
portunities for business.
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GIS as a Tool for Natural Resources and
Environmental Policv Analvsis

Paul Ilastincs

t-:
\Ieography is an inseparable part of human affairs.
From time immemorial, human bcings have been af-
fccted by the geography of the world in which they
live availablc watcr and arable land, presence of
strategic minerals, proximity to suitable trade routes,
hazardous waste-gencrating industrics in the vicinity, all
have influenced how humans and human communities
have developed. Mankind's technological advancement
has not, in any way, changed this reality. In today's
complex, ever-changing world, geography is becoming
increasingly morc important as we wrestle with
problems that will affect our childrsn's futurc natural
resource base and environment.

Today's decision-makers are faced with solving
complicated problems - problems that are no longer
single-faceted or exclusive to one disciplinc. In addition
to the complexities of the problems themselves, addi-
tional layers ofcomplexity are introduced by diverse and
sometimes contradictory government regulations and
jurisdictions. Complcx and shifting rclationships exist
between modern natural resources and environmental
issues - geography, government regulations, ecology,
economics, and even public opinion are important fac-
tors that need to be considered and balanced in the long
run.

Generally speaking, public policy is made by elected
officials or their appointcd representatives. Policy,
ideally, is used as a lool to influencepivare decisions or
to developpuD/rc programs to achieve certain, desirable
ends. Public policy should reflect the goals and objec-
tives of some public authority, actions taken by this
public authority should be consistent, in theory, with its
stated policies. Change in various areas of public con-
cern is usually driven by the actions of public agencies,
private organizations, or private individuals. The
theoretical intent of a set of public policies is to direct
these actions to achieve desired goals.

Geography influences and is perhaps in turn in-
fluenced by public policy. While manynatural resources
and environmental decision-makers are inherently

aware of this fact, others are oblivious to it and are thus
potentially making decisions in a vacuum- the results
can be seen all around us. It has often been said that
good decisions requiregood information. It follows that
a prerequisite lor good nalural resources and environ-
rnental policy will be precise, up-to-date natural resour-
ces and environmental information and a tecbnology
capable of analyzing this information - Geographic In-
formation Systems (GIS). GIS, as its name implies, is a
maturing database technology specially designed to
handle spatial or geographic information. But GIS is
much more tharr simply being the Uited Parcel Senices
of spatial informatiott.t A GIS is a tool. It is a tool that
supports an extremely wide range of techniques for
spatial analysis eminently suited for investigating our
cnvironment-a tool suited for policy analysis. This
article assesses some ofthe roles and factors influencing
the use of GIS in public policy formulation for natural
resources ald environmental issues.

SPATIAL INT'ORMATION

Public policy dealing with natural resources and
environmental issues must of necessity involve spatial
information; alnost all of the data concerning these
issues are geographic or spatial information. In fact,
New York City planners estimate that over 85 percent of
all information theyhandle is geographic.' Traditional-
ly, spatial information has been held in the form ofmaps.
Paper maps and any accompanying documentation cus-
tomarily constitute a geographic database. Geographic
data are.commonJy characterized as having three fun-
damental comDonents:'

. the phenomena being reported (physical dirnen-
sions, such as size or some type of class), wftar

r the spatial location ofthis phenomena,where

. the time when this phenomena was aclive, when

* The author is the Headof the GIS Unit, Natural Resources ud Enironment Progrant, TDRI.
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Spatial information describes phenomena existing
at a certain location, at a specific point in time. It is
information relating to a discrete place on the earth's
surface, sometimes referred to as georeferenced data.

Physical dimensions might include population,
width of a road, traffic volume, depth of a lake, cost of a

piece ofland, or the elevation ofa mountain peak. The
class of a phenomena might be the t)?e of rock, a soil, a
category of forest, or even the name of a city. The
location- pointing out exactly where something can be
found-is usually specfied with referenca to some type
of coordinate system, such as latitude and longitude or
even street addresses.

While usually not stated explicitly, the element of
time is often a critical component ofspatial information.
Some types of spatial data such as soils and mountains,
are fairly static, in theory changing little over time.* On
the other hard, some spatial irformation, such as land
use, is exceptionally dlnamic, literally changing daily. If
an area is undergoing rapid change, information can go
out-of-date quickly, mating it unsuitable for decision-
making requiring the most current data, However, ifone
were interested in historical trends, as input into predic-
tive models, this Wpe of dated information becomes an
extremely valuable asset. The temporal dimension is,
therefore, of critical importance in considering informa-
tion for policy analysis.

ASPECTS OF SPATIAL DATA IMPORTANT FOR
PUBLIC POLICY

In using spatial information for policy analysis, we
should keep in mind that this data is only an abstracion
of realityi it is not feasible to assemble every bit of spatial
information available over an area. It is not wanted nor
is it needed-we want only data we think would be
useful. The most important aspects of spatial data to
consider are accuracy, precision, time, currency, and
completeness,

Accuracy measurcs how often, by how much, and
how predictably the data will be correct. Precision
measures the fineness of the scale used to describe the
data and at which scale it was collected. Scaling is an
important concept that is very often misunderstood by
decision-makers unfamiliar with cartographic prin-
ciples. The scale at which data are collected will deter-
mine future usage. A soil map sampled at a scale of
1:50,000 will never have the precision or accuracy of a
1:10,000 scale map, regardless of the scale to which the
map graphic is enlarged. Very often people will try to
mix drastically different map scales - resulting in the
creation of unscientihc garbage. A map may thus have
an apparent precision that does not match its true
precision-a situation that will lead to incorrect
decisions based on at apparcntly accurate map. A

Proposed Canal Project

Proposed
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general rule-of-thumb in combining map scales is to
always progress towards coarser map scales (for ex-
ample, combining 1:50,000 and 1:25,@0 scale maps, the
resulting product would normally be used at 1:50,0@).

Time hdicates at what point or over what period of
time the data were collected. Currency designates how
recently the data were collected. As pointed out above,
they'eslness ofinformation can have drastic consequen-
ces on policy analysis. For example, comnon sense

dictates that we would use the most up-to-date informa-
tion in estimating urban sprawl and its consequences on
quality of life.

Completen€ss refers to how much of the area o[
interest is covered by the available data. Completeness
is ofparticular importance to dccision-making concern-
ing environmental issues. Air or water quality, for €x-
ample, is very often samplcd at only a single point in a
province. This single, isolat€d bit of information is fre-
quently used to represent the entire province - leading
to woefully wrong impressions about thg actual environ-
mental quality.

GUIDELINES FOR COLLECTING SPATIAL
INTORMATION

There are several principles or guidelines generally
applied to the collection and use of spatial information
which have relevance to policy analysis: )

You can't use data that you don't have. The pieces
ofinformation that ale collected will havc an impact
on the type and the level of analysis that can be
accomplished. Who holds spatial information and
what policies govern its availability also play an
important rolc.

The most cost-elTectiy€ data collection method is to
collect only data that you really need. It is costly to
collect, store and analyze data, Excess data can
hinder analysis by making access to the data really
needed that much harder.

The ideal data quality is only as good as you need
it (the minimum level that will get the job done).

It costs more and more to get l€ss and less data
quality. Thc law of diminishing returns also applies
to spatial data collection. Each gain in data quality
usually costs more effort (money, timc, etc.) to ac-
quire.

Data is ofno value unless it is the right data, in the
right place, at the right time. The way that wc
organize spatial data plays a major role in its suc-
cessful use. Geographical databascs are usually so
large that, when computcrized, the form and or-
ganization will have a major impact on thc produc-
tiveness of the system. Poorly-designed or implc-
mented systems will almost ahvavs fail.

The best data model is the simplest on€ that does
the most with the least data. Modeling always in-
volves costs. These costs may be budget, time or
wrong answers. The more complex the model, the
more costly it is to use.

A too high or too lowper{'ormance level is exprensive.
A level of data collection or modeling above that
which is required can sometimes be costly because
it produces results that do not contribute much to
successl while under-perforrning will add costs by
producing incorrect results, by being late, or by
losing opportunities due to better solutions.

SPATIAL ANALYSIS

Spatial analysis functions associated with public
policy can be grouped into four broad categories:o

. intelligence {lsrerr futrctionality requires that a

policy-making organization maintain an extensive
database of socio-economic and physical variablEs.
A GIS allows planners the opportunity to assemble
this diverse suite of data into an htegrated format
irom which they can determine and perhaps an-
ticipate trends.

. pulse taking @r canary- ra-coal-mine) functions
serve as early warning systems and require very
in-depth analysis of existing conditions and trends.
Meaningful statistics need to be derived from mis-
cellaneous, disaggregated information. GIS func-
tions dealing with statistical mapping and analysis
can readily handle this type of analysis require-
ment,

policy claificotion functions compare various
scenarios arising from public issues. It has been
suggested that the very essence ofplanning revolves
around understanding the implications of various
policy alternatives and developing recommenda-
tions from those alternatives- most likely to meet
required goals and objectives.o GIS enables a plan-
ner to measure and portray the required informa-
tion, as well as rapidty generate the various
scenarios. An organization's specific objectives can
thus be sharpencd, and attention focused on the
most probable courses of action,

dctuiled developrrtent plaruting is tor specific private
and public programs as part of a comprehensive
plan of action. A delicate part of this process is the
balancing of economic development and further
dcgradation of resource base or environmental
quality. The classic MMBY Qtot in nry back yard)
attitude about the siting of toxic waste disposal
facilities is a casc in point. A GIS can potentially
prcvide objectirc sollrtions based upon replicable
and explicit decision-making procedures. This
rvould serve as a starting point to the process of
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finding a common ground among competing inter-
ests.

c feedback and monitoing functions are essential in
following up policy goals and objectives. In theory,
predicted and actual outcomes are compared and
policy instruments are adjusted as required. Ideal-
ly, these functions are part and parcel ofa function-
ing democracy - citizens have the right to knowhow
their lives are being affected and how their tax
money isbeing spent. Historically, information con-
trol as been one of the foundations of political
power. Modern information technology has helped
change this process by making more and more in-
formation available to a wider audience.

GIS AND PUBLIC POLICY ANALYSIS

In order for a GIS to assist in the aralysis of public
policy, two broad conditions must be met:

. the process to formulate policymust be rational (or
at least partially rational)

. the significant attributes ofthe policy must be quan-
tifiable.

Ifthese conditions are not met, GIS technology can
not play a rneaningful role in policy analysis one is left
to wonder whether any policy not rational and quantifi-
able would be worth pursuing. In the U.S., for example,
public policy decisions arc a transparent process, ac-
companied by public hearings, open access to all infor-
mation used in decision-making and, where the legal
system mandates, reasonable analytical procedures.
GIS technology often plays a predominant role in natural
resources and environmental issues.

Assuming these two conditions are met, a fully-
functioning GIS can be used in policy analysis to:

. project and display potential or probable patterns
to aid decision-makers in visualizing future
economic activities, land-use patterns, pollution
trends. resource depletion, elc.

. create and test alternative plans and provide all of
this information to planners, prior to anyimplemcn-
tation. The GIS can be used as a neutral judge in
determining the merits or demerits of any plan.

. monitor changes resulting from implementation of
formulated policy. Monitoring functions are ex-
tremely important in the public sector, as there arc
no in-built regulatory devices as in the privats sec-
tor, where profit and competition determines when
and if a given activity is worthwhile.'

The quantification of policy is a sometimes difficult
and controversial process. Whilc it is fairlyclear that not
all policy issues can be reduced to measurable factors,

these are mainly issues perhaps best left to human
processes of negotiation and consensus-building. How-
ever, for the most part-assuming rational policy for-
mulation- one can exp€ct policy attributes to be quan-
tifiable. Five general questions need to be answered in
the evaluation of natural resources and environmental
public policy statements:

. What is the initial condition of the environment
and/or resource base? In order to fully answer this
question, historical data are usually required.

. What are the subsequent conditions of the environ-
ment and/or resource base at the end of each plan-
ning period? Periodic and timely updates of the
natural resources and environmental database
must, therefore, be carried out - requiring institu-
tional commitment. In so debatable an area as this,
it is perhaps best left to neutral third parties to
perform this task.

. What changes have taken place during this time
period? Change detection may at times be eltreme-
ly subtle. Proper scaling and sampling techniques
must therefore be employcd to assure a reasonable
chance of discovering any important changes. This
becomes problematic if the changes we wish to as-
sess are cumulative. What you don't knowwill hurt
you.

. Are these changes attributable to public policies,
government programs, or private sector practices,
or are they simply random? The range of proces-
ses-both physical and social-active in an area
must be fully understood to have any hope of at-
tributing these changes to pertinent sources.

. How does the present state of the environment
and/or resource basc comoare to what was
olanned?

The question then arises of the willingness ofpolicy-
makers to commit themselves to specific, well-defined
targets for important public issues. The contribution
and interaction of each individual policy and govern-
ment program must also be quantifiable if undefined,
seeminglyrandom factors are tobe isolated and studied.
Public policies can only be meaningfully evaluated if a
fairly clear, casual relationship exists between the
policies in question and any changes thought to be as-
sociated or dcrived fromf hem. I n practice. GIS technol-
ogy can be expected to:'"

. provide as much high.quality information to the
policy-maker as is needed

. be able to describe important relationships within
this information

. predict the impacts ofselected decisions

. monitor results ofthese decisions
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Another important function for GIS technologl in
support of public policy is in the evaluation of unan-
ticipated change. If one considers that, ideally, all
change in a given area is the result of public policy, then

any unanticipated changes occurring will need to be

identified, analyzed for contributing factors, and ex-

amined in light ofthe affects (pro uersr,.t con) they would
have on public policies. In reality, private-sector actions
will often produce changes which would need to be

differentiated, quantified, and their affects on policy

objectives analyzed.
A sound, systems approach to policy analysis also

involves the concept of monitoring. Public policies

generally extend overlong periods oftime. Expectations

and perceptions ofpolicy issues do not remain constant.

Often we see well-intentioned policy solving one prob-

lem, but creating several others of equal severity.

Monitoring both environmental changes and perfor-

mance of public policies is, therefore, essential to reli-

able policy formulation. GIS technology has an impor-
tant role to play in this process.

CONCLUSION

GIS technology is rapidly expanding into almost

every Royal Thai Government agency concerned with
natural resources and the environment. The private

sector is fast following suit. Spatial databases are grow-
ing in size and complexity, more and more practical
applications are beingevolved and, perhaps most impor-
tantly, Thailand is developing a cadre of dedicated, ex-

perienced GIS practitioners. The long-term impacts of
this technological development will be profound-bet-
ter and more timely information and analysis resulting
in hopefullybetter decisions. Much as the printingpress
transformed the way information flowed through society
by making the production ofprinted material faster and
less expensive, a GIS will significantly change the rats at

which spatial information is produced, updated, and

distributed. GIS will change the way public policy
analysis can be approached by changing the way we

perceive and make use of spatial information-it will be

more malleable, more easily shaped to best fit a policy

maker's analltical needs. The only proviso is that the

policy be rationally-formulated and quantifiable.
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The Political Crisis and Thailand's
Macroeconomic Outlook

TDRI's Macroeconornic Policy Program

r
Ln December 1991. TDRI Dresented two scenarios lor
the Thai economic outloohia 19\ depending on.the
political situation after the March 1992 elections. If
political stability emerged after the March elections,
economic gro*th was expected to pick up from last year,
with GDP growth for 1992 reaching 8.9 percent. How-
ever, if political turmoil was the outcome after the March
elections (low case scenario), then growth was expected
to be lower than in 1991, reaching only 7.3 percent (in
1991 GDP growth was about 7.7 percent).

However, political conllict progressively intensified
after the March elections, leading to the tragic events in
May. The situation adversely affected the moral of the
people and the image of Thailard in foreign eyes. The
outcome is worse thar what was expected even in the low
case scenario that was presented ir December. In par-
ticular, even in the low case scenario, we had expected
that income from tourism in 1992 would increaseby 16.1
percent from the 1991 level. Instead, it is likely that
income from tourism in 1992 will be significantly lower
than last year. Thus, it is necessary to revise theeconomic
forecasts.

TIIE IMPACT OF THE POLITICAL CRISIS ON
THETHAIECONOMY

The impact of this year's political crisis on the Thai
economy is widespread. A number of factors can be
highlighted.

The adverse impact on the morale of the Thai
people. This is most important, as the past successful
economic and social development of the country was
mainly due to the ingenuity and industriousness of the
Thai people. Ifthe Thai people devote this ingenuity and
industriousness more and more to political protests,
rather than to their day-to-day work, then the future
development of the country will be badly affected,

The adverse impact on the image of the country.
fls immsdinfs impact is obviously on the tourist-related
sectors. Foreign exchange earned from tourism has con-

tinuallygrownin importance compared to the size ofthe
economy, and is a major item in filling the foreign trade
deficit (Table 1).

Delay in the upturn of inv€stment growth. The
private investment index has been on the decline since
the latter part of L988 (Figure 1). This is reflected in the
trend in GDP growths - 13.2 percent in 1988, 12.0 per-
cent in 1989, 10.0 percent in 1990, and 7.7 percent in
1991. Frorn what has happened, it is almost certain that
investment groMhin l92willbelower than that in 1991,
even if some upturn in investment activities occur in the
latter part of the year.

Greater risks in the economic system. This affects
both investment projects that are at the planning stage,
and, more importantly, those that have already started.
For projects which are already underway, many ofthese
were planned at a time when the Thai economy was still
showing very strong growth. A portion of them were
obviously based on the assumption that economic
groMh and marketdemand would continue tobe strong.
The relatively unexpected slowdown will create pres-
sures on many projects in certain sectors, particularly
hotels ard some types ofreal estate development. As the
risks of such projects increase, so do the risks to the
institutions frnancing these projects. The situation will
need careful monitoring, as thc amount of loans that
have gone into real estate projects has increased very
rapidly over the last decade (Table 2).

Foreigners will also inevitably view Thailand as a
riskier place to do business. The impact ofrecent events
on the current account deficit and the balance of pay-
ments will be of concern, as these relate to some e\tent
to likely exchange rate policy.

THE MACROECONOMIC OUTI,OOK

Khun Anand Panyarachun's appointment as Prime
Minister on June 10 has obviously, in the short term,
helped reduce both political and economic risks for the

a "Moing Into a Peiod of Uncexainty: Thai Economic Outlook 1992-96," TDN Macroeconomic policy
Prograt4 December 25, 191.
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Table I Tourist Income, Trade Deficit, and GDP

In billion baht

1. Tourist Income
2. (Percent change)
3. Nominal GDP
4. (1)/ (3), percent
5. Trade deficit
6. (1)/ (5), percenl

31.8
I o..t

1,014.4
3.1

ot./
51.5

37.3
| /.5

1 ,095.4

14.4
259.0

50.0
34.0

1,253.1
4.0

43.8
114.2

78.9
57.6

1,507.0
c.z

100.9
78.2

96.4
22.2

1,776.0
5.4

139.8
68.9

110.6 110.0
14.7 0.0

2,051.2 2,381.0
5.4 4.6

254.7 257.0
43.4 42.8

country, and has restored much of the lost morale to the
people. To expect that this political solution will restore
the economic situation to that anticipated before the
political turmoil and tragedy would be to expect too
much. What is, however, of the utmost importanceis that
this political solution has put a stop to the further
downward slide of the economy. If most people now
accept that the worst is over, then gradual economic
recovery will become a reality.

Outlook for 1992

Some downward adjustments were made to the low
case scenario of December 1991 to reach the current
revised estimates. The forecast is presented in Table 3,
giving the old low case as well as the 1993 estimates-
which will be discussed below.

Income from tourism is now expected to decline by
9.6 percent from last year, compared to a previous in-
crease of 16.1 percent. Earnings from tourism is now
expectsd at 100,000 million baht, compared to the old
estimate of 129,000 million baht. The difference of
29,@0 million baht is substantial. This by itself implies
that GDP growth will be lower than previously
forecasted by about 0.5 percent.

Investment growth is also expected to be slightty
lower. Real private sector investment growth is now
expected to be 6.2 percent (compared to the 8.l percent
previously forecasted), and real public-sector invest-
ment growth is expected at 10.4 percent (previously L0.7
percent).

Export growth is still expected to be high, reaching
L6.9 percent, but this is slightly lower that the 18.3 per-
cent previously expected. The slight downward revision

Source: Kev Economic Indicators, Bank of Thailand.
Figure 1 Private InYestm€nt Index
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Table 2 Commercial Banks'Credit Classified by Purposes

1. Real estate and construction
2. Services

2.1 Hotels and restaurants
3. Wholesale and retail trade
4. lmports
5. Exports
6. Agriculture
7. Mining
8. Manufacturing
9. Public utilities
'10. Banking and finance
1 1. Personal consumption

20.0
't2.0

4.6
co. o

zc, I

26.1

16.0
1.8

58.3
6.0

12.7
21.2

51.4
28.6
13.5

127 .6

50.1
39.7

3.2
124.9

Y.3

33.4
48.3

279.2
123.2
oJ.v

314.8
71.5
Y5..t

'126.4

A'
+c/.o

30.1
99.3

201.8

7.7
4.6
1.8

22.8
9.7

10.1

6.2
0.7

22.6

4.9
4.2

9.4
5.2
2.5

23.2
5.9
9.1
7.2
0.6

22.7
a'7

o. l

8.8

15.4
6.8
\t.o

17 .4
4.0
5.3
7.0
0.5

25.3
1.7
5.5

258.1 549.2 1.807.6 't00.0 100.0 100.0

is based on figures in the early part of the year, as well
as some possible slight adverse impact on export orders
for shipment in the latter part of the year as an outcome
ofwhat has happened.

GDP growth is now expected at 6.5 percent (com-
pared to 7.3 percent previously). Agriculturc is not likely
to be much affected from the recent events. Services will
suffer the most, with growth expected at 6.5 percent - 1.1

percent lower than the previous estimate. Inflation is

expected at 4.7 percent. This figure islower thanlast year
(and also what was previously expected), due mainly to
the slower growth in aggregate demand.

The trade deficit is expected to be 264.4 billionbaht
(10.4 percent of GDP), which is lower than the previous
estimate, due to lower import growth as a result of slower
investment growth and slower economic growth in
general. Because of a decline in income from tourism
compared to last year, the current account deficit will
cortinue to be high, reaching 217.2 billion baht (8.5

percent of GDP).

Ortlook for 1993

Clearly, the outlook for 1993 will depend on a num-
ber of conditions, both political and economic. For the
estimates here, it has been assumed that political tension
remains low from now on, appropriate mofletary and
fiscal policies are followed, and that the good irnage of
Thailand is restored.

Under these conditions, it is expected that the
economy will pick up sharply in 1993, with the key
stimulus frorn expected stronggrowth in tourism income
and real private-sector investmenl.

Tourism income is expected to increase by 18.6

percent from the 1992level, reaching 119 billion baht. It

should be noted, however, that even with strong gromh,
the level of tourism income will still be lower than what
was previously expected for 1992.

Various investment indices should turn around by
the end ofthisyear or carly next year. First, the economic
climate ingeneral should nowbe on an uptrend. Second,
some major infrastructure projects should be truly un-
derway by next year. And, third, aftcr a downturn for a

number ofyears, the natural cyclical movement ofinvest-
ment i\ duc for an uplurn. Rcal privalc-scclor invesl-
mentgrowth is erpected toreach 10 percent in 1993. This
will be higher than the growth ratc in 1992 by almost four
pcrcentage points.

With the upturn, GDP growth is expected to jump
to 8.4 percent in 1993. The leading sector is expected to
be services, due for a recovcry after the various unfor-
tunate events over lhe past two to threc ycars that have
adversely affected tourism growth (the Middle East
crisis, the AIDS problem, the February 1991 coup, and
the recent tragedy). Scrvices growth is expected to be 9.4
pcrcent, with the growth for industry reaching 8.9 por-
cent. By its very nature, agricultural growth is not ox-
pscted to bc very high, reaching 3.4 percent. Inflation is
expected to be higher than in 1992 as a result of the
economic upturn. The CPI growth of 5.7 percent (the
same as in 1991) is not regarded as a problem.

On foreign trade, export growth is still expected to
be strong, reaching 16.3 percent. While lower than
recent export groMhs, it must be remembered that the
export level is now much larger than bcforc. With a

significant increase in investment groMh, and an upturn
in the economy, a more rapid growth in imports is ex-
pected, reaching 17.1 percont. This should lead to a
trade deficit of316 billion baht, or 10.8 percent of GDP.
The current account deficit is expected to be 253 billion
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Economic Growth lReal GDP %)

Table 3 Revised Outlook for 1992

Agricultu.e
Industry
Setuices
I otal

Intlation Rate (CPl %)
Private lnvestmeni

Ouantity (% increase)
Public Investment

Ouantity (% increase)
Total lnvestment

Ouantity (% increase)
N4erchandise Exports

Value (billion bahr)
Value (% increase)

Merchandise lmpons
Value (billion baht)
Value (% increase)

Trade Balance
Value (billion bahi)
% of GDP

lncome lrom Tourism
Value (billion baht)
% increase

Curaent Account Balance
Value {billion bahr)
% ol GDP

Long-term Foreign
Debt/GDP Ratio

718.0
22.9

974.7
16.2

-10.8

111.0
0.0

849.7 839.6
18.3 16.9

1130.2 1104.0
16.0 13.3

-280.5 -264.4
-10.7 -',t0.4

128.9 100.4
16.1 -9.6

-207 .3 -217.2

31.6 33.4

976.1

1292.4
17.1

-316.3
-10.8

119.1
18.6

-252.7

36.0

* The case wiih the political crisis after the March elections.

baht (8.7 percent of GDP). One important reason why
the current account dehcit will rernain high is that, while
tourism groMh is expected to be strong, the recent
setbacks to tourism will lead to lower levels of earnings
compared to previous trends.

KEYCONDITIONS

The forecasted uptrend in the economy in 1993 will
depend on a number of important conditions.

The Political Situation

It is clear that political risks still remain. Risks of a
future coupor mass protest can not be eliminated, These
risks would have to be very low for the economic
forecasts presented above. It is important that the next
govenrntent be broadly acceptable - acceptable to the
general public, acceptable to various business and
professional groups, and also acceptable to various in-
stitutions, includingthe armed forces.It is not important,

and certainly too much to hope for, that the next govern-
ment be "outstanding." As long as it is simply broadly
acceptable, this will minimize the risks ofmajor political
conflicts, whichcould seriously undermine the economy.

Macroeconomic Policy

With a large amount of money in the government
coffers, it could be tempting to inject a lot ofmoneyinto
the economy on the grounds of"economic revival." This
would be a major mistake. Key reasons for the Thai
economy's past success have been political and
economic stability. If Thailand had faced a serious
foreign debt crisis after the second oil shock and
throughout the world recession in the early part of the
1980s, it is inconccivable that the Thai economy couldbe
as healthy as it is today. Prudent monetary and hscal
policies at this time are, therefore, essential. There are
already signs that the savings-investment gap is likely to
become a major issue over the next few years, so public
policy must avoid exacerbating the problem. Here, both
the Bank ofThailand and the Ministry ofFinance should
be commended for recent statements of their intentions
to continue along the paths of prudent monetary and
fiscal policies.

The large treasury reserves should be maintained,
as econornic risks still exist. This would be an important
reserve fund, in thc cass that economic crises occurred
with potentially harmful impacts on financial institu-
tions.

Revival of Thailand's Foreign Image

A number of innovative schemes will probably
emerge from both the public and private sectors to help
revive Thailand's foreign image. With cooperation from
al1 parties, it should be possible to restore foreign con-
fidence in Thailand after a short time. The success of
these schemes will, however, crucially depend on the
previous two conditions. If serious political instability
returns, or economic stability were to dirninish, it would
be difficult to convince foreign countries that Thailand
is again an ideal place to do business or to visil.

Given thesevarious conditions, it is clear that politi-
cal developments over the next few months have to be
closely followed. If necessary, TDRI's economic
forecasts will again be revised. It is hoped, however, that
future events will not lead to further major adjustments
to the economic outlook, unless, of course, the adjust-
ments are for the better.

3.8 3.5 3.5 3.4
9.5 8.2 7.6 8.9
7.4 7.6 6.5 9.4
7.7 7.3 6.5 8,4

9.0 8.1 6.2 10.0

13.0 10.7 10.4 10.2

9.7 8.7 7.1 10.0

-203.3
€.6

m.6
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Future Regional Performance in Thailand

i'r:i:*1 i:i li { !tu lit *rrtr::re

rTr
I he issue of rcgional disparity in the coursc o[

development has bcen a subject of wide debate in
Thailand, where a large proportion of the population is

still engaged in agricultural activities. The general ten-
dency has been one of increasing regional income ine-
quality as the structural transformation away from
agriculture and toward manufacturing and servicc
proceeds. Thcsc newly-developed sectors of growth
seem to be gravitating toward the largest urban region
of the country.

A number of koy factors contribute to rcgional
income disparity. These include the degree of
centralization of governmcnt power and the implicit
spatial biases in govornmcnt policies, the failurc of the
agglomcration economies of core regions to turn to
diseconomy of scale or, conversely, the abilitv of
producers and consumcrs in core regions to avoid
bearing thc cost of ncgative eKernalities that their
activities generate, and the strength of linkages with thc
world economy.

This report presonts the projections of rcgional
differences and sclected implications of regional
development strategies, aimcd at reducing regional
disparity during the next decade.

REGIONAL ECONOMIC TRENDS

Projections of trends of regional economic
performances during the Seventh and Eighth Plans are
presented in Tables 1 and 2. These projections take into
account the sectoral potcntial of the regional economy,
new projects being recommended, and target areas {or
development. Projected levcls of Gross Regional
Product (GRP) havcbecn adjusted tobe consistcntwith
the projectcd Gross Domestic Product (GDP)
estimated by TDRI and tho National Economic and
Social Dcvelopment Board (NESDB). The following
discussion summarizcs thc results by rcgion.

The Bangkok Metropolitan Region (BMR). The
average growh rate oIre al GRP within the BMR will bc
7.32 percent during thc Eighth Plan (1997-2001), down
slightly from 7.75 percett during the Sevsnth Plan
(1991-196). Overall, thc BMR's shareof toral GDP will

The Northeast has consistently been the
Doorest Dan of the countm. characteized bv a'widely-dkperied patrcm ;tf human settlemint

increase from 48.69 porccnt in 1992 to 50.06 percent in
2001. These projections confirm the rcsults of other
analyses which indicate that thc BMR will continuc to
play a prominent role in national development, as the
primarycenter for tradc, business, scrvices and industry.

Upper Central. As shown in Tablcs l and 2, the
uppcr central rcgion will expcrience groMh rates of
approximately 7.€ pcrccnt and 7.38 percent during the
Scvcnth and Eighth Plans, rcspectively. The share of
GRP to GDP will improvc slightly in rhc nexr decade
from 4.7 percent in 1992 to 4.79 perceat in 2001. As the

* nte author is a research fellow of TDRI's Htunart Resources and Social Developnrcnt Progrant
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Table 1 Gro*th ofGDPAt Constant 1972 Prices

(Percent)

Northeast 4.09
North 4.06
South 4.74
East 10.98
West 6.85
Central 6.63
BMR 7.19

6.15 6.07
6.00 5.00

12.99 12.46

8.67 9.01
8.48 8.45
8.93 8.75

5.46 5.58 5.07
5.45 s.61 5.02
6.15 6.33 5.74

13.64 12.1a 12,40
4.22 7.93 7,67
7.96 8.19 7.48
8,16 4.28 7.75

5.79 5.Al
5.87 5.76
6.62 6.35

1 1.1 1 10.66
8.03 7.68
8.26 8.07
8.35 8.11

6.23 6.23 5.23
6.29 6.41 s.33
5.58 6.58 s.70
9.75 12.55 10.39
7.93 7.92 7.m
8.19 8.43 7.38
a.za 8.09 7.32

5.87
6.35

11.17
7.U
7,98
7.97

Whole
Klngdom 6.50 7.90 7.90 7.34 7.93 7.71 7.74 7.88 8.14 7.08

government has begun to introduce an environmental
improvement campaign in the BMR to reduce industrial
pollution, the cost of establishing new industry in the
BMR will become more expensive. It is predicted that a

majority of firms will choose to locate in provinces
rclatively close to the BMR, such as Ayrtthaya and
Saraburi.

East. The pattern of industrial development in
Thailand is clearly moving east. The growth rate of
industry and services will continue to expand, and these
sectors will become the major contributors to groMh in
the region during the Seventh and Eighth Plans. The
average growth rates during the two periods will be
between 10.39 to 12.4 percent, higher than any other
region. The contributions ofthis region to national GDP
will be clearly pronounced in the next decade, as a result
of the Eastern Seaboard Development Project. The
share of GDP will increase from 8.95 in 1992 to more
than 12.25 percent in 2001.

West.The westcrn region will experiencea slight fall
in gromh rate during thc Eighth Plan (7.0 percent), as

compared with the Seventh PIan (7.67 percent). But the
share of GDP will continue to rise moderately during the
next decade. Concern over increasing industrial
development in the central region of the country may

Table 2 Share of GRP to GDP by Region

well transformThailand's "rice bowl" into an "industrial
bowl." Land-use zoning may have to be imposed to
protect the country's richest agricultural land area from
being disturbed.

South. During the next decade, the southern region
will struggle to maintain its contribution to national
GDP. The share of GRP to GDP will drop to about one
percent in the next decade. The average gowth rate
during the next decade will be approximately 5.7
percent. Growth contributions in this region will be
dominated by agriculture and services. Clearly,
industrial development in the southern region will be the
lowest in the country, assuming that past trends continue
during the next decade. Special attention, therefore, is
required to create more and better alternatives for
employment within this region.

North. In 1992, the North ranks third ir terms of
contribution to national GDP, but drops to fourth place
in 1995. Nevertheless, this region will experience an
average annual growth rate of 5.02 percent in GRP
during the Seventh Plan, increasing slighdy to 5.33
percent during the Eighth Plan.

Northeast. This region, the country's poorest, will
experience a small dccrease in its contribution to GDP.
The Northeast's share willfall from 12.83oercent in 1992

(Percent)

Northeast
Norlh
South
East

CentraL
AMR

12.83 12.57 12.31

10.82 10.58 10.36

8.64 8.51 8.39
8.95 9.33 9.69
5.37 5.38 5.42
4.70 4.70 4.71

48.69 48.93 49.13

12.03 t1.77
10.12 9,91
8.26 8.14

10.20 10.61

5,44 5.44
4.71 4.72

49.25 49.42

11.54 11.31 11,11
9.72 9.54 9.38
8.04 7.94 7.83

10.s2 11.22 11,57
5.44 5,44 5.44
4.74 4,75 4.76

49.61 49,80 49.90

10.94 10.75
L24 9.09
7.74 7.63

11.77 12.25
5.44 5.43
4.78 4.79

50.09 50.06

Wholo Klngdom 1q,.00 1(X,.00 100.oo 100.00 100.q, tqr.(X, loo.qt 100.00 100.00 tq!.qt
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to 10.75 percent in 2001. The avcragc annual groMh rirtc
during the next decadc will range between 5.07 percent
and 5.23 percent.

PERSISTENT TREND OF REGIONAL DISPARITY

Regional disparity is subjcct to the factors already
identified. Since thc mid-1980s, Thailand has
experienced a trend of increasing rcgional disparity
associated with the accclcration of export-led industrial
growth. Tables3 and 4showthat risingregional disparity
is clearly associatcd with thc BMR's stellar increases in
per capita income over the past dccade. This is expcctcd
to psrsist during tho ncxt dccadc, although projections
indicate that the BMR's sharc of total GDP will drop
slightly from 301.06 percent in 1992 to about 295.82
percent in 2001.

Data in Tablc 4 furthcr show that real per capita
GRP in the northeast region, which willbe37 .4Tpercent
ofthe average GDP in 1992, will fall to only34.63 percent
in 1996 and continuc to drop further to 31.88 percent in
2001. Increasing inequalitywill not be limited to only the
Northeast, as the GRP pcr capita in the North will also
fall, in comparison to the national average. This trend is

particularlypronounced in the South, whose sharc ofper
capita GRP to average GDP will drop about 7 perccnt
in 2001, from 56.65 percent in 1992.

The data also show that the next decade will see

increases in per capita GRP in all regions located in
central Thailand, in comparison to the national average.
This rising trend of share of per capita GRP comparcd
to the average GDP is particularly pronounced in the
eastern region, as a rcsult of the completion of the
Eastern Seaboard Devclopment Project. Regions in
Thailandwhich attract a larger share ofindustry are also
those regions which experience the most pronounced
economic groMh and achieve better income equality.

Table 3 Per Capita GDPat Constant 1972 Prices

AREAS SPECIFICALLY SELECTED FOR
DE!'ELOPMENT STRATEGIES

To sustain the rcgional growth targct dcpictod in
Table 1, it will be ncccssary to dcal rvith spccific
dcvclopmcnt stratcgics in each region.

BN{R. TDRI's stutlics indicate that the BMR will
continuc to grow in tcrms oIboth economic activil ics and
population. The study also indicates that dovclopnrcnt
of the BMR rvill cxpand to cover many neighboring
provinces in other rogions, thc so-callcd "sxtended
BMR." Efficient devclopmcnt of the BMR rvill be

hampcrcd by the prcscnt ineffective transpolt nctwork
and a lack of secondary infrastructure, such as

distributor roads, pipcd water, and sewage systems. lf
congestion in Bangkok is not rcsolved, it will impcdc
development in thc BMR and the rest of the country.

East. The Eastern Seaboard Development Prdect
(ESB) is designed to slow dorvn the growth of an

already-congested BMR. In the future, this arca will
rcquire more attention from central government
authorities to ensure that ths l9ve1 of development
rcaches a sustainable level. To raisg and stabilizc the
income offarmers, bctter utilization of agricultural land,
better management of water rcsources, and a

strengthening ofmarketing services maybe required. To
help strengthen Thai industries, efforts must be made to
complete the ESB development project as soon as

possible. This region should bc prepared to absorb the
land-intensivc linkagc types of industry which are likely
to be forced to movc away from the BMR in the ncar
future. To sustain the growth of the region, the
capabilities and efficiency of the service sector must be
strengthened.

Upper Central. The northern part of the eKcnded
BMR is already reaching the cities of Ayutthaya and
Saraburi. This region needs better connections with thc
BMR and areas to the north to helo distribute the fruits

(in bahl)

Northeast /1695

North 7107
South 8008
East 17885
West 11715
C€ntral 12110
BMB 37771

4922 5162
7459 7832
8389 878s

19836 21886
12581 13584
'13002 13972
40371 43037

s384 5622
8176 8557
9164 9564
24418 26929
14s34 15531
14908 15986
45668 48543

4.08 8983 9424
3.89 10021 104€,2

10.fi 29371 31923
6,52 16616 t7729
6,40 17146 18341

5.70 51660 54920

9899 10438
10969 11525
34833 37663
18876 20170
19635 21039
58276 62043

7113 4.18
11024 4.55
12083 4.'t 1

41711 8.40

22625 6.39
65994 5.55

Whole
Klngdom 12546 13409 14{}23 15246 16236 5.88 17300 18401
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Table 4 Share of Per Capita GRP to P€r Capita GDP at Constant 1972 Prices

(Percent)

Northeast
North
South
East

Central
BMR

37.42 36.71

63.83 62.56
142.55 147.93
93.37 93.83
96.52 96.97

301.06 301.08

36.04 35.31
54.68 s3.63
61.33 60.11

152.80 160.16
94.84 95.33
97.55 97.7a

300.47 299.53

34.63 34.01
52.71 51.93
58.91 57.93

165.86 169.78

98.46 99.12
298.99 298.62

33.40 32.86
s1.22 50.55
s6.96 56.02

173.49 178.19
96.35 96.39
99.67 100.27

298.46 297.60

32.41 31.88
50.00 49.42
55.21 54.16

140.42 186.97
96.62 96.68

100.79 101.42
297.21 295,82

Whole Kingdom too.00 100.00 100.00 100.00 100,00 100.00 t00.00 t@.00 100.00 100.00

ofdevelopment to the north and northeastern regions of
the country. This area, along the Chao Phraya basin,
must be preserved as the country's rice bowl.
Energy-intensive industries could be promoted in this
region, along with the development of Pathum Thani,
Ayutthaya, and Saraburi as incubators of small-scale
industrial development. Tourism in Alutthaya and Lop
Buri, as a network linked with other regions, must be
developed.

West. This region also becomes part ofthe ertended
BMR and, in the near future, will serve as a gateway to
the southern region. Agro-processing activities should
be encouraged to locate in the region to help boost rural
industry. Core industrial areas should be developed in
Samut Songkhram, Kanchanaburi, and Ratchaburi.

Northeast. The Northeast has consistently bcen the
poorest part of the country, characterized by a
widely-dispersed pattcrn of human settlement. To
achieve the growth targets of the Seventh and Eighth
Plans, development strategies for this region must
concentrate on improving the efficiency of agriculture
and agriculture-related industries. Because the
agricultural sector has been the most important sector
in this region, improvement of agricultural production
efficiency is vital. Where water is available for
agriculture, agro-processing industries should be
developed. Promoting industry, such as foot-loose
industry (industry that is easily moveable) and
labor-intensive industries, should be considered,
especially in the main cities of the region.

Because tourist attractions in the Northeast tend to
be dispersed and relatively underdeveloped, more
information must be made available, at the same time
that new uses of existing resources are exploited for
(ourrsl purposes.

North. To achieve future growh in this region,
appropriate strategies for agricultural developmcnt and

tourist-related industries must be addressed. Regarding
agricultural development, this region has a comparative
advantage over much of the Kingdom in terms of
temperate fruits and vegetables, especially in the upper
north. Distribution and procassing networks must be
strengthened to become competitive withboth domestic
and foreign markets. As a center for small- and
medium-scale industries, many of which are aimed at
supplying handicrafts and goods for tourists visiting the
area, there is a need to promote handicrafts and cottage
industries as part of tourism packages, as well as for
general export purposes. Rural and urban amenities
should be improved as soon as possible to facilitate the
development of industry, tourism, and general business
activities.

South. To sustain growth rates in this region, it is
necessary to improve the development ofits agricultural
base, including production ofrubber trees, fisheries and
mineral producls. lr is also necessary to integrale
agro-processingindustriesintotheproductionof rubber
trees and fisheries products. To promote tourism,
investment will be required to improve the urban
amenities available in this region. Steps will also have to
be taken to protect the natural resources of the region,
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Technolory Measurement: Searching for a
Useful Framework

\rrupap'l'iralap

T
|.t is true that there is a wcalth o[study on lhe mcasurc-
mcnt of technological level (soe, for cxample, Salter
1960, Brown 1966, Kenncdy and Thirwall 1972, Enos
1962, Hollander 1965, Nelson and Winter 1982, and
Heertje 1983). Nevertheless, it is also true that, as yet,

there isstillno satisfactory framework for analyses. Most
analyscs have either emphasized quantitativc aspects or
tackled qualitative dimensions. As is widely recognized
by both economists and technologists, technology mca-
surement (measurement and assessment of technologi-
cal level) is a very complicated and difficult task. On the
one hand, economists havc been using production func-
tions (see, for example, Heathficld 1971) while on thc
other, technologists have employed their own knowl-
edge and expertise to make such judgments.

Through various forms ofproduction functions and
their modified models, economists have developed their
own tools to assess and measure the level of technology
of a production unit, firm, or country. The results could
yield figures to differentiate one production unit, firm,
industry, and country from another. For the sake of
analysis, however, this method leaves out many details in
order to comply with mathematical models. Also, the
outcome has remained in aggregate form (see Solow
1956 and 1957, Nelson 1967, Ferguson 1969, and Jones
1975). First, the technology level iqcludes everyhing,
except labor and capital, which causes differences in
productivity. This surely includes management and mar-
keting effects. Second, the technology lcvel includes all
types of technology. Technical separation, therefore, is
almost impossible.

Technologists have employed various methods of
measurement, such as expert judgments, peer group
reviews, andDelphi methods, to differentiate technolog-
ical levels of a process, production unit, hrm, industry,
or country, giving a clear explanation and insight into the
technical details of each. There is. however. no fixed
form of assessment or unit of measurement. The meth-
ods of assessment and measurement tend to vary be-
tween different groups of experts, as do the outcomes.
Conformity, therefore, is almost impossible.

Both t)?es of measurement and assessment tend to
depict only one side of the coin, without discovering
informative findings and useful policy implications.
Hence, the main objective of this paper is to lay down a
framework for technology measurement or assessment
in an attempt to scarch for a useful framework for anal-
yses and policy formulation which complements tradi
tional methods and frameworks of measurement. By
using a new framework, it is possible that technology
measurement and assessment can be less subjective,
although not entirely objective. Also, technical details
can be spelled out, rather than being lumped together in
an aggregate form, thus, deriving more useful informa-
tion and policy formulation.

THE FRAMEWORK

The technology audit method (TAM) is a te chnique
traditionally employed to support various technological
forecasting methods, such as the technology tree
method. This method is mainly uscd to measure and
assess technological processes of technologics under a

technolog5r tree. The auditing method, therefore, is only
useful for technological forecasting, as it givcs merely a
technical analysis of the profile and path of various

* The author is a research fellow of TDN's Science and Teclnologt Developnent Progran.
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comparable technological processes, without giving
policy implications - why processes differ, which
processes are desirable, why they are desirable, and how
such desirable processes are attained.

To use TAM for other purposes, in particular for
technology measurement/assessmgnt, such as technol-
ogy transfer, level, and status, an integrated framework
modified from technological measurement/asscssment
frameworks is needed (see application for assessment of
technology transfer in Tiralap 1992). Among others, ths
framework of technological embodiment (see Sharif
1991), technological capability, and technological con-
tent (see TDRI 1991) seems very useful to extend the
traditional auditing method.

The main measurement and assessment of the
modified technology audit method examines the tech-
nology audit schema that comprises production process,
technological content, technological capability, and
technological embodiment. The concepts of each tech-
nological componcnt are shown in Figure 1.

Production Process

The production process seeks to identify the scope
and ertent of a firm's production activities- designing,
processing, manufacturing, and assembling, Each step
of the production process is detailcd according to a
firm's eisting production activities. A firm may have
only one production process, or it may have more,
depending on intcrnal factors and the erlernal environ-
ment. In other words, it may have only an assembling,
manufacturing, processing or designing process, or it
may include all of these.

The assembling process involves the process offinal
assembly of all required parts and components into

lla!, rachirer t|n!g@nt. Info@ti.!
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workable and ready-to-use products. This includes all
assembling, testing, and packaging activities.

The manufacturing process covers the physical
trarsformation of all parts and semi-products into parts
and/or components for final product assembly.

The processing process refers to the propertytrans-
formation of raw materials, such as mineral and agricul-
tural materials, into semi-products or parts for further
manufacturing and/or assernbly.

The designing process includes all activities relating
to conceptual layout, drawing, patternhg, protot)?ing,
and research and development (R&D).

Technological Content

The technological content seeks to explain a firm's
technological components. Theoretically, if a firm pos-
sesses all technological components - production-
management technology, process technology, product-
specific technology, and design technology- its produc-
tion and technological bases tend to be stronger than
those which do not. Consequently, it tends to achieve
lower production costs, gain higher value-added, and
have more spillover effects between products and
processes. The technological content of each frrm will
strongly determine its technical performance which,
one way or another, will affect its business performance.

Production-management technology comprises
basic engineering and management techniques. These
are vital to a firm's production process, especially the
assembly process. To achieve high production efficiency
and product quality, however, process technology also is
required.

Process technology refers to the core production
know-how and technology embodied in machinery and
equipment. It is mainly required in the physical and/or
property transformation process. In addition to the as-
sembling process, process technolos/ is crucial to the
manufacturing and processing processes, although the
latter rsquires more product-specific technology than
the former.

Product-specific technology refers to the specific
procedure, know-how, and knowledge which deter-
mines the crucial functions, specifications, and designs
of a product. Apart from supporting the processing,
manufacturing, and assembling processes, it is essential
in the designing process. Without product-specific tech-
nology, a firm's activities tend to be limited to only the
assembling and/or manufacturing process.

Design technology refers to the translation of con-
ceptual ideas and layouts of a product into formulas,
specifications, drawings, and/or prototypes, and the use
ofequipment and tools to design a product. A hrmneeds
both design and product-specific technologies to design
a product because, while design technology provides the
general framework and basic equipment and tools,

PtdlctioF : P.ocess
@ag@nt : technologt

Figure I Technolos/ Audil Schema
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product-specific technology yields specific conditions,
specifications and,/or formulas for product design.

Technological Capability

The concept of technological capabfity seeks to
explain afirm's technologicallevels. Clearly, theproduc-
tion and technological bases of one firm may differ from
those ofanother, not only in terms of the components of
techrology, but also in technological levels. Two firms
may have identical technological components, but dif-
ferent levels of manufacturing ard design capabilities.
This can widen the technological gap between firms and,
hence, their production and tecbnological bases, and
technical and business perfornances.

Manufacturing capability refers to the ability to ef-
ficiently use (operate, control, and mfitain) a firm's
machineryand equipment. This requires an ability to run
the production line, transforming production hputs into
desirable outputs (both quantity and quality). Manufac-
turing capability requires a krowledge ofbasic engineer-
ing and management tecbdques (production-manage-
rnent technology) and ofcore production know-how and
technology embodied in machinery and equipment
(process technolog5r) to achieve the highest production
efficiency and product quality. To some extent, it also
requires the ability to search, assess, negotiate, and
procure the most suitable raw materials, to install thc
most relevant machinery and equipmcnt, and to apply
the most appropriate know-how for production.

Design capability covers the ability to reproduce
(absorb, digest, and command) the existing products
and/or production processes, the ability to modify (rec-
tify, improve, and enhance) the core technology or main
function of the eisting products and/or production
processes, and the ability to create (develop, research,
and invent) a new product and/or production process.
This requires the specific procedure know-how to deter-
mine the crucial functions, specifications, and designs of
a product (product-specific technology), and the
knowledge and ability to translate the conceptual idcas
and layouts of a product into formulas, specifications,
drawings, and/or prototypes, and ability to use the
equipment and tools to design such a product. Design
capability also requires the ability to search, assess,
negotiate and install the most relevant and suitable
ideas, information, methods, procedures, know-how,
and knowledge for product design.

Technological Embodiment

Technological embodiment seeks to explain the fac-
tors that affect a firm's technological levels and com-
ponents. Technological embodiments (namely, man,
machine, management, and information), then, are fac-
tors which cause differences in technolosical
capabilities (manufacturing and design capabiilties;

and, hence, differences in a firm's technological content
(production-management, process, product-specific,
and design technologies). Technological cmbodiment
determines a hrm's technological path (the rate and
direction oftecbrological progress), through changes in
its human-cmbodied ability, equipment-embodied
facility, institution-embodied management, and docu-
ment-embodied information.

The term "man" refers to human-embodied
abilities, such as experience, skill, and knowledge. These
are abilities to acquire, use, reproduce, modify, create,
and manage all of the equipmcnt facilities, institutional
rnanagement, and documented information for produc-
tron.

The term "machine" refers to equipment-embodied
facilities, such as production machines, machine tools,
measuring instruments. and other production-related
equipment and tools. Such facilities enhance human
capabilities in transforming inputs into outputs.

The term "management" refers to institution-em-
bodied rnanagement frameworks, such as managgment
techniques and practiccs. These frameworks are used to
organize all equipment facilities, human abilities, and
documented information into an integrated force for
production.

The term "information" refers to document-em-
bodied information, such as minutes, manuals, texts,
specifications, and designs. These documents support
th€ efficient and effective use of human abilities, equip-
ment facilities, and institutional manaqement for
production.

CONCLUSIONS

Although the framework proposed is preliminary, it
nonetheless provides a complementary conceptual
framework for technology asscssment for economists,
who normally employ production functions and their
modified forms as the main tools of measurement to
assess' technological levels, and for technologists, who
judge the level of technology based on their own
knowledge and expertise. Albeit without presenting
mathematical models, this framework is less subjective
than traditionalmethods; it can also provide a great deal
of technical detail, instead of lumping together tech-
nological types. Management and marketing effects can
be spelled out, thereby yielding more useful information
and deriving policies. The following points, at least,
could be addressed and, hence, their policy implications
derived.

. Ifthe production function shows that the technology
level ofindustry A is higher than that of industry B,
a further assessment can be made to determine
which technology types are responsible and the ex-
tent of responsibility. Thus, we can differentiate
between industry A and B in greater technical dctail
and, hence, better determine resource allocation.
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As concerns policy implications, the government
will then know when to interucnc and what type of
incentives or impositions to apply to remedy a situation
orstrengthen a particular industry, as opposedto across-
th€-board cuts. Otherwise, there is no need to allocatc
resources. Because technology differs, the ways in which
and the extent to which government interyention can be
effective, and whether such intervention should be long-
or short-term, largely depends upon the types of tech-
nology essential to an industry, such as production
management, process, product-specific and design tech-
nologies

. If expertjudgment concludes that the technological
status of industry A is higher than industry B, con-
formities of measurement make the reconfirmation
process more feasible, as does tcchnical categoriza-
tion. Thus, we can collect data and information and
make a consistent technological assessmcnt of in-
dustries A and B.

As concerns policy implications, the government
will then be better able to decide when to lift or impose
protective measures, and on what basis, as different
technological formations require different time spans
and resources. Abruptly granting or abandoning protec-
tive shields tends to result in non-competitive industrial
performance. To enabls it to make effective dermina-
tions, the government also has to know what technical
supports and/or requirements are needed.

Policy issues, thcrefore, basically comprise thc
analytical framework of technology assessment and the
role of government. The policy of "tariff protection
without technology accumulation" in the past seems to
have resulted in tragic conscquences for local industries,
leaving aside the recent trend of "no protection and no
technology given." Thus, the question: Which policy
shouldbe pursued? Generally, the policy needed should
constitute "technical support not economic protcctior."
Firms and industries should be encouraged to be com-
petitive; hence, economic protection should not be
given. However, technical support is strongly recom-
mended to offset the acute adverse effccts of liftins
economic protection.
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UNOCALRAISES 1.6 MILLION BAHT FORTDRI ENDOWMENT FUND

As part of a fund-raising effort to contribute to
TDRI's Endowment Fund, Unocal Thailand President
Graydon H. Laughbaum, Jr. recently presented Dr.
Ammar Siamwalla, President of TDRI, and Dr. Snoh
Unakul. TDRI Chairman. with a check for 1.6 million
baht.

TDRI's Endowment Fund, supported by contribu-
tions from private companies operating ir Thailand and
otherfriends from abroad, will help hnance construction
of the institute's new building ard ensure its long-term
groMh and financial stability.

Unocal donated 6.4. million baht in October oflast
year to the Endowment Fund and, since then, has been
conducting a fund-raising effort on behalf ofTDRI with
companies doing business in or with Thailand.

At the presentation ceremony, Mr. Laughbaum ex-

plained Unocal's interest in TDRI: "Perhaps at no time
in Thailand's history have its leaders focussed on sup-
porting the establishment of institutions to solve the
country's problems. The enlightened philosophical ap-
proach with which these institutions are being built
makes it apparent that the influence of TDRI is being
felt in a very real way. And the tangible results of TDRI's
inlluence will be with the country for a long time to
come."

Mr. Laughbaum and Dr. Ammar both warmly
thanked contributing companies-Schlumberger Ltd.,
Fluor Corporation, McDermott International Inc.,

Shown from left to ight at the presentatiotr ceremony are
ML Tex Caner, Fluor Corporution Area Manager; Mr-
Chis Patel, Schlumberger Ltd. Division Manager; Mr-
Graydon H. Laughbaum, Jr-; Dr. Ammar Siarnwalla;
Dr. Snoh Unahtl (seated); Dr- Mingsant Santikam
Kaosa-ard. Director of TDRI's Sectoral Economics
Program; and Dr. Twatchai Yongkittihll, TDN\
Exe cu tiv e W c e - P re s i dent.

Sooner Pipe and Supply, T.K.Vale & Mfg. Inc., Bechtel
Group Inc., and Solar Turbines Inc.-for their generous
contributions, particularlyin viewof the downturn in the
current economic clirnate,

ANNOUNCING THE 1992 YEAR.END CONFERENCE

'THAILAND'S ECONOMIC STRUCTURE: TOWARDS BALANCED DEVELOPMENT?"
Jointly Organized by The Chai Pattana Foundation and TDRI

Ambassador City Jomtien, Chon Buri, Thailand
December 12-13, 1992

During the past three decades, the Thai economy
has undergone a gradual but steady structural transfor-
mation. Agriculture has given way to manufacturing as

the major contributor to national income, with the pace

of change accelerating dramatically in the late 1980s.

Despite the gro*th in the manufacturing sector, agicul-
ture still employs more than half of the total labor force
in Thailand, by far dominating employment in all other
sectors. The combination of rapid growth in manufac-
turing output and the relatively slow decline of the
agricultural labor force appears to accentuate income
differentials between the two sectors, differentials which
were large to begin with.

'fbe 1992 Year-End Conference will examine the
individual sectors of the economy and determine

whether and how much the observed imbalances are a

"normal" consequence of development and to what ex-
tent theyare the consequence ofdeliberate policy.In the
process, and perhaps more importantly, the problems of
balance within individual broad sectors will be ex-

amined, always with an eye to specific policy issues that
can arise in the course of development.

The Conference will be divided into four sessions,
which will address the following topics:

. Myths and Demons of Thai Agriculture

. Manufacturing Growth: A Blessing for All?

. Tourism Grou4h: Quantity vs. Quality

. Towards Balanced DeveloDment: Sectoral and
Soatial Dimensions
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TDRI Holds Press Conference to Present
Revised Macroeconomic Outlook

Irt view of tlis year's political cisis in Thailand,
TDRI's lv[acroecortontic Policy Progrant ]rcld a
press cortferertce ort lune 17, 1992, to ptesent the

itstin e's revised nwcroecortonic otttlook for
1992. Tlrc full Outlook is given on pages 22 to 25

of tltis Quanerly Review. Sltowtt qt tlrc press
cotrferertce, Dr. Clnlon gStltob Sus sartgkam,
Director of TDRI's Macroeconontic Policy
Prcgrant (lelt) arrd Dr. Arnntor Sianwalla, TDRI
Presidet.

Professor Joseph Stiglitz Guest Speaker at
TDRI Seminar

Professor Joseplt Stiglitz of Standford Universit.v

was guest speakar at a rccet1t TDRI ir-llouse
senfuwr, held on Aulltst 17, 1992. ProJessor

Stiglilz, trllose distittgti rcd wc'rk is well-knowt
itt scaderric circles and wlto cunerttly works witlt
tlrc World Bqr* as s cotrst{.ltant, gsve a lecn[e otl
" lnfontntiotL Capital tr[arkets and Gov'enurrcrt
it Ecortontic Developnrctt," Jocussitry on
i'lniland and otlrcr irigll-gotvth Eust Asiatl
Counties.

TDRI to Coorganize Seminar on
Phasing-out Ozone-depleting Substances in
Thailand

TDRI's Natural Resources and Environment Pro-
gram (NRE) is jointly organizing a seminar with the
Department of Industrial Works on the "Phase-out of
Ozone-depleting Substances in Thailand," to be held on
October 2, 1992, in Bangkok.

Findings from a national study on phasing-out
ozone-depleting substances (ODS), as stipulated in the
Montreal Protocol and the London Amendments, will be
presentcd at the sominar.

The seminar, to be opened by the Permanent
Secretary of the Ministry of Industry, will provide tech-
nical advice to industries on strategies to phase-out ODS.
Discussions will also be held on Thailand's strategies to
phase-out ODS, and also on the potential input to
Thailand from the Interim Multilateral Fund.

Over 200 people from government agencies, the
private sector and various industries will be invited to
attend.

TDRI to Study Industrial Linkages

Chula Unisearch, SEAMICO/BIR, and TDRI's
Science and Technologlr Development Program have
jointly undertaken a research project entitled "Develop-
ment of Industrial Linkages" for the Office of the Board
of Investment. The project, which will commence June
1992 and take 10 months to complete, has the followirg
objectives: to assess Thailand's demand for industrial
parts and components and the services required from
supporting industries, to set up a database matching
demand to suppliers, to assess the capability of support-
ing industries in Thailand, and to find ways to improve
industrial linkages

TDRI Completes Study on Biotechnologr,
Materials Technologr and Electronics
Technologt

TDRI's Science and Technology Development Pro-
gram recently completed slr studies for the National
Science and Technology Development Agency
(NSTDA). Three of thcsc studics were on research and
development performance in biotechnology, materials
technology and electronics technology. A number of
case studics were sclected from these fie)ds to gauge
successes and failures in research and development, and
to derive policy implications.

The remaining three studies were on the future
potential of these thrcc technologies and the industries
in which they are used in Thailand. The research was
funded by the U.S. National Academy of Sciences
through NSTDA.
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TDRI Organizes Seminar on Information Technologt

TDRI's Science and Tcchnology Developmcnt Pro-
gram recentlv organized a seminar to rsport progress
made to date on its rcscarch projcct cntitlcd "The Rolc
of Information Technologl in thc Information Society ol
the Year 2010." Hcld on August 18. 1992, at tho Siam
City Hotel, Bangkok, the seminar rvas attcnded by par-
ticipants from both the private scctor and govcrnmsnt
agencics.

Shown from lcft to right, Dr. Jittapatr Kruavan,
Project Researchcr; Dr. Sumeth Vongpanitlcrd, Project
Lcader; Dr. Chatri Sripaipan, Project Director; Dr.
Bohumir Pazderka, Project Advisor from Queen's
University, Canada; and Dr. Pichet Durongkaveroj,
Projecl Researchcr. all o[ rvhom ga\c pr(scnlalions al

thc scminar.

National Science and Technologr Development Agency Co-organizes Workshops with TDRJ

In collaboration with thc National Scicnce and
Technology Development Agency (NSTDA), TDRI's
Science and Technology Development Program recent-
ly organized three two-day workshops on the "Futurc
Potential of the Biotechnology, Materials Technology
and Electronics Technology Industries in Thailand."
Held from June 13 to 18, f992, at the Siam Bayshorc
Hotel, Pattaya, the workshops served as brainstorming
sessions for policy makers, administrators, researchers,

and industrialists to discuss ways to promote thc further
development of these priority industries.

Shown at the second of the three workshops: Na-
tional Science and Technology Developmcnt Agency
Director, Dr. Yongyuth Yuthavong (left), who gavc thc
opening address, and Dr. Chatri Sripaipan, Director o[
TDRI's Science and Technology Development Pro-
qram.

The Thailand Development Research Institute Foundation
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