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SCIENCE CITY DEVELOPMENT INITIATIVE

1. BACKGROUND

" 1.1 General

- During the past decade, the Thai economy has grown at rates among the highest in the -
‘world. Major actors generating this rapid economic growth have included foreign
investors, particularly in the manufacturing sector.” These investors have provided not
only the necessary capital but also the process technologies required for production. In
recent years, Thai investors have entered new manufacturing industries, including steel
and chemicals, among others, and they have directly employed foreign engineers for the
. technical management of pro;ects as well as for receiving technical a551slance from their -
© foreign pariners. ' ' -

'Reseatch and development (R&D) activities in the ngdom have still remamed at the
pre-takeoff stage, however. In the modern mdustnes R&D activitics constitute one of
the niost mlportant factors for survival in the global market; in this case, the output of
R&D activities should be considered a valuable busmess resource. R&D activities,
however, require a certain period before they can be efl"ecttvely applied in industrial -
- production, The interrelations among the scxence and technology (S&T) R&D, and

producuon is illustrated betow.
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Since industries locatihg in Thaitand, both domestic and foreign, have to date depended
on well-established production technologies, the incentives to strengthen the R&D
capability in industrial firms have becn inadequate. The nation’s rapid industrialization
and high econoimic growth have been generated by the labor force rather than by
technological contributions, a situation that implies that investors could easily move to
countries with lower labor costs. In general, the producers of mass product
commodities (including certain hi-tech goods, e.g., personal computers and electronics
parts and components) wifl look arotind for more advantageous locations and move their
production facitities accordingly. One approach for the Government to address this

~tendency of manufacturers is to widen the target fields of S&T and to strengthen R&D
capabilities, as mentioned in the 8th National Development Plan. Lessons from the
experience of developed countries indicate that the strengthening of R&D activities and
linkages between academia and industry is crucial to improve a  country’s
“economic/industrial structure. However, the current S&T and R&D activities in the
ngdom which will be summarized in the following secuon are msuﬂ:cnent in budgct '
manpower f‘acﬂitres and mfrastruclure

1.2 Current Situation of R&D Activities

(1) R&D Expenditires - o
“The total R&D expendnure inthe ngdom mcreased from 2 664 million Baht in 1987 to
4,473 miltion Baht in 1993, i.¢c., 1.68 times in six ycars, or at an average annual growth.
rate of 9.0 per cent. Durmg this period, economic grow1h in the Kingdom increased 2.07
times, or at an average annual growth rate of 12.8 per cent. - Thus Ihe growth of R&D
'expendllnres has been less than that of GNP by almost 4 percentage points per annum,
In the Government sector, the ratio of R&D cxpcndltures to total Governmental -

R&D Expcndltures in 1987-1993

"Units ¢ millions of Baht

~ Fiscalyear | - GNP - T rap Expenditure *
' R goxcmmenl Cprivate | total % of GNP
: _ - sector ¥ . secior, N '
1987 .| 1211431 246744 | . 19695 2,664.39 0.22
1989 | - 1,752,574 ° 2,529.52 379.43 2,908.95 C0.17
1991 | - 2093063 | * 352865 399.40 3,928.05 0.19
1993 2,502,265 1,163.20 310.21 447341 018

Note: * Including Univessitics and non-profil activities.
Source: National Rescarch Council of Thailand
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expenditures was 0.74 per cent in 1993, If Thailand’s R&D expenditures are compared

with that of other Asian countries {1991, the latest year for which directly comparable

data is available), R&D expenditures
of Thailand are quite small as shown
It is also noted that R&D
~ expenditures in the Government

below.

© sector represent a quite high ratio in
' Thaitand (and Malaysia), or about 90

per cent of the total expenditures.
The largest sector in terms of
expenditures in 1993 was Ministries,
61.0 per cent of the total, followed
by Universities at 22.7 per cent. On
the other
enterpnses only accounted for 6.5

hand, private

R&D Expenditure in Selected Asian Countries

Country . R&D Expenditure (1991)

' " Budget - | %of | Ratioof

million US$) | GNP | Private

' : | Sector
Korea 51981 ‘201 80
Taiwan 1,808 | 140 50
Singapote F434 1.00 59
Malaysia (1990) ©2931 080 10
Thailand 157 019] 10

Source: Office of Policy and Planning , Ministry of
Science, Technolog) and Environment

sector

per cent of R&D expendituresin 1993. The relalwely lmnted capability and participation

of the pnvate <eclor in R&D acllvmes is a fealure that pubhc pohcy in Thalland should

address.
R&D l*,xpendltures in Publlc and Private Sectors
' Unns millions of Bah!
- Sector: | R&D E\p\.ndnure '
1989, 1991 1993
‘ Budgel | % | Budgert | % Budget | %
Governmient 1889.23 [ 6495 | 273502 |69.63 [ 34778 [ 70.37
3 Ministries 1,700.19 | 5845 { 2,56527 |6531 | 272889 | 61.00
2. Government enterprises 189.04 | 650 | 16975 | 432 - 41869 | 9.36
University 61023 | 2001 | 79363 [2020 | 101561 [ 2270
1, National * 63496 | 2183 | 71179 |a2 | - :
2, Private s33 |ous | sis faes | o -
Private 37943 [1304 | 39040 1007 | 31021 69
L. Business 1608 | 553 | 19783 | 503 | 20056 [ 650
2. Nonprofit activitics 21859 | 751 | 2ots7 | sue [ 196s| o
Total - 2,908,95 3,928.05 :' 47340

Note: * Including governmental academic institutes.

Source : Office of Policy and Planning , Ministry of Science , Technology and Environment
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(2) Fields of R&D Activities

The fields of R&D activities in the Kingdom have been examined by expenditures and
the number of scientists and engincers. Data are available from the R&D expenditures or
budget allocated to the Ministries and to the faculties of Universities as shown in the
table below. In 1993, R&D expenditures of all Ministries were 2,729 million Baht or
61.0 per cent of the total national expenditures. It is notable that the budget allocated to
 the Ministry of Agriculture and Co-operatives (MOAC) accounted for 80.5 per cent of
~ the total budget for the Ministries or 49 per cent of 1he total R&D expenditures of the

' ngdom '

R&D Exgenditures of The Minlstries

.+ Units: miltion of Bahi
Ministry : R&D Expenditure :
) 1989 | 1991 - 1993

. - _ Budget{ . % |  Budget % Budgel %
Office of the Prime Minisler - | (23681139 1765 0.69 54261 '1.99
Ministry of Defense i 3098 | 182 o 4394 11 89.02| 3.26
Ministry of Finance - . Lo 042 002 - 896| 033
Ministry of Agriculiure and 1,343.90 | 79.04 | 2,243.53 | 8746 |  2,197.40 | 80.52
Co-operatives : : f _
Ministry of Transport and 23 014 LIz |- 0.04 324 | 012
Communications . : R ' S
Ministry of Commerce 207 0.12 o6l 006 | 1.50 0.05
Ministry of Interior _ 1995 17 nst| o47| | 3278| 120
Ministey of Justice . ' ol o L o2 004 273 010
Ministry of Science, Technology | - 17313 | 1018 [ . 11884 | 4.63 4566 | 1.67
and Environment : N ' N N
Ministry of Education ' ©3r2 1.83 . 884 034 68.75 2.52
Ministry of Public Health : sata| 38| &77| 349 195.18 | 7.15
Ministry of Indusiry . 1883 | 11| -3472| 135 25451 093
Ministry of Foreign Affairs -l - S © 0051 000
Ministry of Labor & Social - - - - 392{ 0.34
Welfare ' _ '
Total 1,700.18 100 2, 565 27 100 2 ,728.90 1 100

Source : Office of Pohcy and Plamnng Mm:slry of Sc:em:e Technology and Environment

The R&D expcndilurés of Universities \ycrd l,Ol_S_n)il.li'on Baht or 22.7 per cent of the
tofal expcn_diluré in 1993, The budget allocated to the science and technology fields in
universities was 821 miltion Baht or 80.8 per centio'frlhe aBove budget. The engincering’
“technology sector had the highest share (24.7 per cent), followed by agriculture and
medical science (refer to the table Bek’)w)l It is apparent that the focal field of R&D
activities in the Kingdom has been thie agricultural sector including fisheries and forestry.
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R&D Exgenditures of Universiiies
Units: millions of Bahi

Sector R&D Expendilure
1989 . 1991 1993

Budget % Budgel % Budgel| %]

Science and Technology | 511.88 | 7995} 638.18 1 80.42 821.06 [ 80.84

Natural Sciences 923821 1450 | 71.25 898 12871 1 12.67

Engineering Technology 90.41-| 1412 21260 ] 2679 25148 | 2475

Medical Scicnces 1 12069 | 1885 17256 | 2174 |0 166.02.]:16.35

Agricultore | 184.44 | 2881 15262 1923 | (199.84 | 19.68

‘| Environment - 2352 367 29.15 3.67 7508 | 7.39
| Social Sciences L 128.41 | 2005 | 15545 1958 | 194.55 ] 19.16
| Total 64029 | 100 79363 | 100 101561} 100

Source: Office of Policy and Plannitg , Minisiry of Science , Technology and Envirorunent.

Judging from the number of researchers, S&T in Thailand has been focused on

agricultural  science  and Number of S&T Researchers
biclogy, followed by medical T : :
‘science as shown in the table - | Sector ] 1994 | (1995
: L ... .| Physical Sciences and Mathematics, - 853 - 942
to' the rght.  R&D - in. | Megical Sciences e | 401
engineeri_ng and il‘ldUStl'iES,f -1 Chemical and Pharmacy : 1,138 © L2214
o L .} Agriculiural Sciences and Biology 4,910 5,294
which W"”td-__co""“f'““? | Bngincering and Industrial Rescarch | 1,722 | 1,903
-manufacturing industries, has | ‘Total ‘ . 25 [ 13,458

been rather weak both "in - Source: The National Research Councxl ofThallzmcl
terms  of expenditires ‘and - '
manpower.

“The R&D activities are dw:dcd mto three’ categones Basic Research, Appied | Research o
and Development Th 1987; 1 506 million Ba'm or 56.5 per cént of the total R&D

| _expenditures were allocated to Applied Research, followed by Basic Research (626
“million Balit or 235 pcr cent). In 1993, the trend of budget allocation remained basically
unchanged, with somé'acceleratibn in Applied and Basic Research. In general, the main

actor of Development is ' pnvale entcrpnses Tn' the Kingdom, howevér R&D

expenditure by the prwale sector has been quite small as pomted out above, and the'
~ expenditure ratio for Devclopment remains at a low level. Dcvclopment aclwlly is

- closely related to production. To maintain the compelmveness of the pnvate sector in

' the global market, I)evelopmem activity by the pnvate sector is cssenual In higher

education, the ratio and value of R&D expenditure for Basic Research decreased durmg

the period from 1987 to 1993. The decrease in value should be carefully assessed

because Basic Research aclivities in higher education are essential. The budget

allocation to the three categorics ar¢ summarized in the following table: ' |
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R&D Expenditures Classified by Types of R&D
Units: millions of Baht

Basic¢ Research A pplied Research Development Total
Goverament | '87 | 29872 2163] 813.16 | s8.88| 269.t6] 19.49] 3381.04] 100
| Organizations | o3| 90507 33070 1a7en1 | ssez| 3s0m | 12s2| 272889 100
CHigher |87 26928} 33.29] 314548 | s5.04| 9361 1169| 80937} 100
(Education | .93 | 933601 23011 65320 | 6432 12872] 1267] 1015611 100
* State 57| 23991 866! 16935 | 61.13| 8369 3021| 277.03( 100
Encerprises | 593 | 35951 03| 29575 | 7065| 9769|2333 41860] 100
private | 87| 27.85] 1534 7742 | 4261 7629|4202 181.56] 100
Enterprises | .93 1 - 4350 1497| 17302 | 5955 7401 2548 29036 100
Nonprofit | 87 6.55 | 4256 Lis | 747]  7e9|se97l  1539] 100
Organizatious | g, 0.54| 2.7 1895 | 9542 036] 183 19.65] 100
Total | ’871 62639) 2351 150656 ) s6.54] 53144 19.95] 266439 100
| 93] 1,20805 | 27.01| 261483 | 5845 es0.52] 14.5¢41 4.473.40] 100

Source: The Natienal Research Council of Thaitand

(3) Human Resources in R&D Achvmes

Human Resource Development (HRD) is one of' the most crugial issues for sustamabie
growthin the Kingdom. IIRD programs are required to cosrespond to social needs, e.g.,
the demand for engineers ancl skilled tabor by private firms, the demand for researchers
and scientists by the public- and prwate institutes. R&D activities require several -
occupallonal types, not only scwnnsls but engineers and skilled labor or technicians. In

* other words, R&D activities also require supporting mdustnes The key, however is the
supply of scientists and engincers ‘who have been educated in universities andfor
institutes of technology. The supply of bachelor degree holders and masters and
doctoral degree holders in engineering was 6,500 and 520 respectively in 1994, The
capacity of supplying such degree holders, especially graduates of masters and doctoral
programs, is quite low in Thailand compared to that of Korea and Taiwan, as shown in
the followmg table: : '
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Manpower in Science and Technology In Selected Asian Countries

_ Country Korea “Talwan | Singapore | Thailand
Bachclor graduaics in Engineering per year 28,000 20,000 2,000 6,500
Bachelor graduales in Engineering per year per ' Y
1,000,004 poputation 700 1,000 670 110
Graduatg Scientists and  Engineers  with | 20,000 6,000 na. 520
Masters or Doctoral Degrees per year ‘
Scncnhsis and anmecrs per 18,000 popu!allon : 9{'] 0.4 b 24

Soutce Office of Policy and Planning, Ministry of Science, chhnolog) aid Environment

The increment of researchers in S&T between 1994 and 1995 was 920 in tolal, including
rescarchers in agricultural science and biology (384), medical science (190), and -
engineering and industrial research (181). '

“This shbrtagc of manpower in R&D activities is projected to continue. ‘For example, in
2001 the cumulative shortage of engineers and scientists with a bachelor’s degree is |
forecast ta be more than 100,000 in the industrial sector. Since some bachelor degree
" holders will be working in R&D in the industrial sector, such a shortage will be a serious -
‘bottleneck not only for production but also for R&D activities. The supply situation of
- personnel with graduate d_egreeé in engineering or science, who are expected to be main
* padicipants in R&D ac!ivilieé, IS forccast to be similar to that of bachelor degree holders.

‘ E(4) Institutional Stluailon

~The Nauonal Research Councli of Thalland (NRCT), chaired by lhe Prime Mmistcr is
responsible for drawing up the nationwide R&D promotion policy and for supporting
R&D related organizations and researchers i m the whole ngdom The office of NRCT
is set up in the Ministry of Science, T echnology and Envnronment (MOSTE). MOSTL
- therefore, acis as the administrative body under NRCT. MOSTE is also responsible for
.planning and execution of the comprehensive R&D progeams. MOSTE has an
integrated R&D institute, the Thai Institute of Scientific and Technological Research
- (TISTRY), which executes R&D activities and provides various S&T services for the
private sector. The National Scienf:e and Technology Dcvélopment Agency (NSTDA),
established in 1991, is another organization under MOSTE; its objeclives are to
cooperate with other agencies to draw up R&D policy, to support the private sector in
the execution of RD&E (research design and engineering), to execute in-house R&D
activilies, and to provide various S&T services through ils three R&D centers to be
located in the science park in Prangsit, Pathom Thani. '
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There were 16 state universities and 18 private universities in the Kingdom as of 1996, of
which 13 universities or 105 units (i.e., number of faculties and constituent institutes)
were execuling R&D and related activities in science and technology. The aciivities of
most of the 105 units may be classified as higher education and R&D related information
collection and dissemination services; however, R&D activities defined as “innovative or
systematic research work with the purpose of augmenting the knowledge of S&T and
applying the knowledge in some new ways” was executed by onty 11 units in 1990,

"R&D Units in Universities

" Name of University No. of R&D Activities Location

. Units | No. Units S&E*
Chiang Mai Universily 1 - |-
KMIT Tonburi - 6 1 3 { Bangkok
Prince of Songkhfa University 10 i 16 | Hat Yai
KMIT Ladkrabang 9 2 44 | Bangkok
Chulalongkorn University - 9l 3 39 | Bangkok
Ka’sefsﬁul University 18 : 3 55 | Bangkok, Nakhon Pathom
Mahidol University 3 1 20 | Bangkok
RamkhamhaengUni\ersily : :3 E o).
Srinakharinwiral Unners:l) o -7 > : <1-
Khon Kaen University ' 7 - -l-
KMIT North Bangkok 4 - -1-
Silpakorn University 2 ; - |- B
Thammiasat University 1 : -]- .
TOTAL - - 108 e -

Note: * S&E is short for nunitber of Scientists and Engmecrs & Therc ar¢ three campuscs. -
Source: Directony of Science and Technology Services in Thaitand, Dec. 1990, TDRI

The major Ministries related to R&D activities are the Ministry of Public Health (MPH);
Ministry of Science, Technology and _Enviroﬁment (MOSTE), Ministry of Agriculture |
and 'Co-operalives (MOAC); Ministry of Induslry {Mol); and Ministry of Transport and -
Commuaications (MOTC). - The organization of R&D activities at each Ministry is -
“varied (e.g.,: semi- mdependent msmutes constituent institutes, dwtsmns) The R&D
* units under the Ministries are summiarized in the following table:
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R&D Units under Ministries

Name of R&D Units Ministries | S&E* | Fields ** Location

Department of Medical Science MPH 521 | 2,3,6,7,16 | Yodse, BKK
Div. of Botany & Wecd Science MOAC 38 1 Bangkhen, BKK |
Div. of Entowology & Zoology MOAC 118 1 Bangkhen, BKK
Div. of Forest Products Research . MOAC 14 10 Bangkhen, BKK
Div. of Freshwater Fisherics  MOAC 4 16 |Bangkhen, BKK -
Div. of Geological Survey Mol 63 8 Phyathai, BKK

.- | Div. of Physics _ MOSTE 13 7 Bangkhen, BKK
Div. of Seed - | MDAC 149 1 Bangkhen, BKK .
Ficld Crops Research Institute - MOAC 237 1 Bangkhen, BKK
Institute of Marine Biology & : _ ' =
Fishetics Research : MOAC . o l? 5,]6 Muang Phuket
Kalasin Fisherics Station - MOAC 5 1,2 Muang Kalasin
National Center - for Metal & ; .
Material Technology MOSTE . 6 9,10 Phyathani, BKK -
National Electronics & Computer e : ' N .

| Technotogy Center g MOSTE | 3 12 | Phyathani, BKK

National Inland Fisheries Institute |~ MOAC 39 16 | Kascisart Univ. BKK
FPhayao Inland Fisheries Station . " MOAC - . 4 ;16 Muang Phayao
Thai Industrial Standards Institute ‘Mol - 243 | _ Phyathani, BKK
Thai Packaging Center ‘MOSTE 12 16 Bangkhen, BKK
The Comnwnication Authority of ‘ : . "
Thailand - MTC - 196 | 11,12,13,1 Bangkhen, BKK
The Metal-Working & Machinery | 'iMol . SR Prakhanéng, BKK

Industrics De\elopmem Instifule

Note: * S&E is shont for the nunmiber of Scwnlms and Rcsearchers ”*, 1,2,4 6,7,8,9,10,11,12,13,15
*+; Fields of the R&D are as follows: :

1. Agrlcullural Science 2: Bmloglcal Science & Engineering 3: Health and Med;cal Biology 4 Food & Nulnhon

5: Environmental Science 6: Chemistry and Chemical Engineering 7: Physics 8: Geology 9: M-.chamcal & Mining
Engincening 10 Mah.nalScn.nce 11: Comeivnications 12: Computer Science & Engineering 13: Data Procx»mg i4:
Electrival & LIL_L!mmc Engincering 15: Instrumieat 16: Other Arca of Experlise ries. :

Source: Dircctory of Science and Technology Services in Thailand, 1990, TDRI

3 (S) Spatial Distribution ofS&T and R&D Facilities

o Accordmg to a 1990 sludy by ihe Thau!and Devclopment Research Institute (r DRI),
" . there were 40 units undertaking R&D activities in the Kingdom, of whlch 34 units or 85
per cent were located in Bangkok. Two of the remammg six units were located in the o
- Central region (Samut Prakan and Nathan Palhom) two in the Soulhem fegion (Phuket '
and Hat Yai), and one each in the Northern and Northeastern regions. ‘Consequently
- R&D is heavily concentrated in the Bangkok area. It is further noted that the location of
R&D facilities in the Bangkok Metropolitan Area (BMAY) is rather scattered; some are
located in the center of the cily, while others are in the outskirts of the metropolis. Due
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to the traftic congestion in Bangkok, interactions or cooperation among R&D facilities
is quité difticult. The R&D units have been independent cven when they are under the
same parent body. It should be recalled that modern R&D activities are most elfective
when joint or cooperative reseacch and development is carried out with various
disciplines; consider, for example, that micro devices are developed with cooperation
among physics, chemistry, mechanics, and other disciplines. Therefore, “transactional”
research among institutes is hardly attainable in the R&D units in the BMA,

1.3 Issues and Government Policy

(‘1) Issues

The results of the review and assessment of current situation in R&D activilies suggest a
‘number of issues or problems that need to be resolved for sustainable economic growth
-~ of the country. The issues identified are summarized as follows:

Budaet or R&D Expendllures :

J :The amount of R&D expendnure is quite small.
e The R&D expenditure by the private sector is extremely small
*  The share of R&D expenditures to GNP is small, and it has been decfeasing

° Among the three R&D categories (Basic Research Applied Research, -and
Development), the expendnure on Development is particularly small.

e The allocation ot_‘ R&D. budget is biased toward the agricultural sector.- To
- secure the competitiveness of the industrial sector, the sector’s allocation of -
R&D should be reconsidered. '

Manpower
* A severe shortage in personne! with higher education is apparent.
+  The capacity of manpower supply in engineering and science is limited. -
- e Thereisa shortage of teachers and/or instnictors in engineering and science.
s Scientists andfo_r researchers in the public sector tend to job-hop to the private

sector. - This movement, however, has not resulted in a strengthening of R&D
_capabilities in the privale sector. ' '

~ Spatial Distribution

¢ Theinstitutions refated to the R&D activities are excessively concentrated in the
BMA.
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¢ Some universities have plans to relocate away from the central part of Bangkok,
but their planned new locations are on the outskirts of the BMA.

o Because most of the existing R&D organizations under Ministries are located in
the vicinily of their parent bodies in the inner city, the atmosphere for the R&D
activities is less optimal.

¢ Because of the trafiic conditions in Bangkok and the scattered location of the
R&D institutions, they are quite isolated and unable to attain agglomeration of
various R&D organizations. " '

{(2) Goverament Policy

Most of the issues described above have been recogniZed by thé Royal Thai
Government. Both “Thailand Vision 2020”7 and the 8th National Economic and Social
'Development Plan, for example, emphasize that R&D should be strategically promoted -
through human resource development in both quélity and quantity. ;The major targets of
the 8th Plan regarding R&D promotion are summarized below: :

e Toi increase the ratio of R&D expendrtures to GNP to 0.75 per cent {it was 0.18
. percent in 1993) ‘ - __ _
¢ To increase the number of screnusts and engmcers by more than 15 per cent
annually, ,
e To promote R&D activities in the both pubhc and prwalc sectors,
e To estabhsh regtonal technology centers to coopcrate wrth reglonal universities,

o Toiniprove the efficiency of providing and improving producnon technology to
'strengthen industrial soxence ‘and technology capabuhty,

- o To support R&D activities in lhe pnvate sector by prowdmg financiat
incentives; and '

» To develop state institutions to become centers of technical excellence

In the 8th National Plan perrod the ﬁrsl science park will be developed by NSTDA

* under MOSTE. © This smencc park has been planned in the BMA with scheduled

* completion in 1998, I‘mphasm in'this park is prit« on RD&E (Researoh Dcvelopment and

‘Engineering) activities in biotechnology, metal and material technology, and electronics

and computer technology The purgose oflhas science park is to follow the R&D pohcy

under the 81h National Plan. However, this science park is located inthe BMA and it will’
not contribute to decentralization, which is another policy of the Government,
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2. SCIENCE CITY DEVELOPMENT PROGRAM

2.1 Needs for a Science City

Most R&D organizations, both public and private, are currently concentrated in the
BMA. The need to relocate these facilities away from the BMA has been recognized,
~ because it would be beneficial not only for the personnel engaged in research activilies

but also for the alleviation of excessive concentration in the Bangkok area. Since the |
siting of mulﬁple institutions in the same area will certainly strengthen collaborative

" research among institutions, a project targeting such relocation should include not only

science park finctions but other funciions and amenities as well. The Science City
. proposed here, therefore, requires a wider scope than that of a science park; in other
_ _wbrds, the science park will be served by many functions within a Science City. The
objeclivé of the proposed Science City is not only to address the issues related to R&D
aclivities (described above) but also to accelerate implenientation of the Government’s
dccentrahzailon pohcy

' 2.2 Position of the Central WSB Region

“The proposed Science Cily has been conceived and planied as one of several niajor
initiatives for the integrated regional development of the Western Seaboard (WSB)
- region. The Science City is planned to meet (hé dictates of the 8th National Plan that .
rc’séarch staff and facilities be increased and steengthened, that decentralization of -
research facilities and laboratories be promoted, ancl that the R&D activities be-
E mtegrated mto thc development of the WSB region.

The Central WSB region is proposed as an Amenily Zone and is already serving as a
tourism center (Cha Am and Hua Hin). The ecological conditions in the zone, which
includes three nationa! parks (Khao Sam Rio Yol, HD Wanakorn, and Namtok Huai
Yang) are excellent’ and should therefore be preserved to the maximum extent.
Accordmgly, this zone of‘fers favorable condmons for the location of the Science City.

Petchaburi province is proposed as the location of the Science City for the following
‘reasons; |
' o Thesite is located within a distance such that a one-day round tip toffrom the

BMA is possible.
o The site is close to the existing resort areas in Cha Am and Hua Hih, and
favorable amenities and recreational facilities are available.
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¢ The site is in a zone in which knowledge-based industries and intellectual
~ infrastructure are proposed to be promoted under the WSB spatial development
plan.
¢ The site is close to the Rajabhat Institute, Petchaburi, which is proposed to
* function as an academic center.
« Four vocational colleges (Petchaburi Technical Collage, Petchaburi Provincial
- -Vocational College, Petchaburi Agricultural College, and Petchaburi business
school) and two undergraduate colleges (Petchaburi Teacher College and Phra
‘Jom Glaw Nursing College) are located in Petchabui.
o Petchaburi province is located l_n Zone 3 (i.e., the most favored zone) under the
- 'BOI promotional scheme, and investments in the province have been increasing.

23 "Objeclives'of the Science City in Petchaburi

"lhc objeclwes of the Scnence City are summarized as follows:

~To promote research and development (R&D) activitics to contribute to the |
objectlves and goals of “Thailand Vision 2020,” the 8th National Plan, and
- future plans for economic and social developmenl of Thalland |
e - To promote decentratization of R&D functions particularly from the BMA and
““to strengthen the R&D capability of each institute; o
. - e To encourage collaboratwe research activities among thc institutes locating in
 the Science City, particularly mterdnscnplmary R&D activities; and -
K To mtegrate the Science City into the reglonal development of the. WSB asa .
core development initiative, and lo promot¢ socaal economic, and intellectual
development of the région. '

2.4 Concept and Rationale

" The Science City in Petchaburi is planned as a “Center of Excellence” for S&T and R&D
activities. It must therefore be attractive for Thai and foreign scientists and researchers.

The Science C:ty also must attract both domeshc and fore:gn companies to undertake
R&D activities.
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Thé basic concept of the Science City is that it will be an altractive urban area with arich
natural environment (Symbiosis), open to

domestic and global endeavors (Openness), | 4 Key Words for the Science Cit |
linked by human and academic/research - Symbiosis

networks using IT (information) technologies - Openness

" (Networking), and suitable for collaborative - Networking

research among academia, and public and private - Interdisciplinary

- institutions {Interdisciplinary).

_ Under this basic concept, the functions of the proposed Science City are summarized as
" illustrated below.

_Basic Concept of Science City

—{ |- Target Activity : Research
4 |- Hi-Tech Industry -Cemcr for:
Industries : o _ 'MARINE BIO-TECH,
¥ : ; . INFORMATION TECH,
- Knowtedge Industry gC'ENCE CIry . ENGINEERING, and
| . ' ENVIRONMENT SCIENCE
R&D ' =

- Inteliestual Infrastructure
- Graduate University

‘Center of Excellence

- University ' :
HRD Developient Center

7 (o)

' EDUCATION

: !ndl stries TN -Higher Education
For R&D Support . 4= - for Scientist
and Hi-Tech Engingcrs

(“uroanruncrion ) (Camentry ) (rice NATURE )}
TO SECURE THE QUALILY OF LIFE

[ INFORMATION & 'ITEI.,F.CO.\‘[L\{LN!C}‘;'IION [NFRASTRUC'IURE" ]

OPEN to NATIONAL & GLOBAL SOCIETY
" LINKAGE * SCIENCE & TECIINOLOGY SOCIETY, .
I-TECH & SUPPORTING INDUSTRIES
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Information technology (IT) will be applied to the maximum extent in the proposed
Science City. To this end, the Science City will be equipped with facilities for.
telecommunications and network connections including both an Intranet and the global
Internet.

The Science City will also have facilitics for exhibitions, seminars, and information
dissemination, and facilities for training and dissemination of information, as well as
R&D institutions. All the functions and facilities proposed above will be integrated and
operated as a Science City and R&D center. 'Also, the development of a new city is

. planned with appropriate urban facilities, wiban infrastructure, and urban amenities.

Some of urban infrastructure will serve not only the Science City but al_so nearby urban -
centers. A convention center will be inchuded in the urban plan, together with hatels and
other facilities to be promoted by the private sector.

2.5 St’rategies for the Scien_ce.City in Petchaburi

1) TItis proposed that the major laboratones and R&D functions of the Government |
and public institutions now located in the BMA be strongly encouraged to
relocate to the proposed- Science City in ‘Petchaburi. Such laboratories would _
include, but not be limited to, medical, engineering, agro-aqua environniental,
scremrﬁo 1T, and other research centers :

~2) - Private |aboratorres and R&D cenlers would be requested to relocate from ihe
BMA to the proposed Science Crty, incentives would be gramed for such
relocation by the private sector

- 3)  Itis proposed that a new graduate school for related drscrplmes be establrshed in
~ the Science Clty to cooperatc with the state universities, including Rajabhat
lnslr!ute
4)  The Science City would inco'rpo'rate testing-measureinentfcaiibrali'on facilities,
training facilities, é\tid'irlforrlialionfrleiivork facilities to execute the functions
proposed above. | ' ' | . -
'5)  The Sciencé City would bé equipped with eomplete urban facilities and
~amenities, including education, health, housing, “and urban amenities/
infrastructure.  Urban facilities of the Science City could be supporled by
existing urban facilities, which are located nearby in the Petchaburi, Hua Hin,
and Cha Am urban centers.
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- 6) The Science City in Petchaburi will tie up with other R&D centers in the WSB and
the BMA, including a center to be set up by the King Mongkut's Institute of
Technology in Chumphon.

7} The Science City will also tic up with the resort/amenity zone as well as the
commercial centers and the academic and vocational colleges in Cha Am and Hua
“Hin.

3. FRAMEWORK OF SCIENCE CITY DEVELOPMENT

3.1 Socioeconomic Framework

(1) Target Population Size of Petchaburi Science City
- Farget Population (Nighttime Popu!aﬂon): 20,000 persons (approximate).

:(2) -Em;iloyment Structure
(i) Scientists, researchers:engineers and technicians.
(i) Fmploymem in the hi-tech industries (including the soflware mdustry)
{iii) Umversnty and graduate school faculties, students, and admlmstrahve staff

(iv) Employment in business, commeruai and pubhc servxces ‘
(v) Family members of the above | '

(3) ; Livin_g’ Envirdnméni _
| (i) ‘High I.evel' of sbcial gewices (eg., water ;suppfy, garbage t:t;lieclion,
electricity, telecommunications)
{i1) Health care facilities _
{iii) Public l‘at'.ililie.s (e.g., banks, libraries, bookstéres)

- (iv) Education facifitics (eg elementary, j jumor high, senior high, vocanonal
mtemahonal schootl)

¥

(v} Amemty facnl:tles (e g playgronnd theaters movies, contnunity center,
- suppomng facilities, shopping center)

: :‘(vi) Accessnl:nhty to the other urban areas (e.g., expressway, railway, airport)
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(4} Working Environment

) Accessibility to people and information
The activity at these industrial facilities relies heavily on available human
resources and information. Commuting and business trips and the transmission
of information should be undertaken smoothly.

(i)  Creative atmosphere
The R&D or knowledge—onented facshtles requiire a workmg environment - .
conducive to creative work; an innovative design, with an attractive interior and -
excellent illumination will be used to offer an ideal atmosphere inside the
buildings. A typical approach for providing a creative environment is to carefully
incorparate greenery, water, and parkland to provide attractive scenery so that
employees will be able to relax and feel refreshed. '

(it} Good support- facalmes
© Special equipment such as large mainframe computers and analyncal mstruments -
~ should be shared by a number of users to provide cost econonies, In many |

‘cases, the support facilities may be provided by industries located either inside or

close to the City and which will be established to provide casy access to such
equipment. | ' o -

3.2 Alternative Sites

* Three alternative sites for the Science City in Petchaburi province have been identified.
 Oneisinthe Nong Ya Plong area located 26.5 km west by northwest of Petchaburi City
“about 15 km from Route 4 and 200 m above sea leve!. The second alternative site is
Khao Den located about 18 km west of Petchaburi City; this alternative site, which
covers 80,000 rai, is under the Royal Forestry Department and designated as an
economic forest. This arca may be subdivided into two parts, with the castem part only
5 mabove sea level and the westen part on a lablefand at 60-120 m above sea level. The
third alternative site is located in the south of the province, 8 km west of Cha Am on the
outskirts of the Khao Nam Yot. At the fringes of this third site are paddy fields and i)i_lol .
agricultural projects. The features of the three alternative sites are summarized below: -
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Salient Features of the Alternative Sites

Nong Ya Plong Khao Den Khao Phra Rop
| Location (On map below) 1 2 1 3
| Topography Basin, 200m height | Level, Tablcland . | Levet |
Distance from Petchaburi 26.5km 18 km | 36km
from Cha Am ' 46.5km 35.5km 7.5 kn
from Trunk Road 15 km 10 km 6 km
Ease of Land Acquisition Difficult | Easy | Moderate
Current Land Use - Economic Forest Paddy Field
. - | Living Pop.: Large Rajabhat Inst. Near | Near Cha Am
Advantages/Disadvantages o g. Li\{'ing Pop.:Small | Agro-projecis

Source: The Study Team

Through field reconnaissance, it appears that the alternative site at Khao Den (No. 2)
may be most favorable because (i) a sizable area of fand under the custody of the Royal
* Forestry Department is avaitable; and (ii} Rajabhat Institute, Pelchaburi has decided to
relocate its campus to this site. It is therefore proposed that the S_cience:City would be
~ located at this site. ' :

Alternative Sites of Science City

SITE No.2

SITE No3

" Source: The Study Teant
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3.3 Land Use Plan for Science City Development

(1) Scale of Development

The proposed Science City is expecled to have an area of 2,400 hectares, which will
- include residential neighborhoods, educational, commercial, and office buildings, and
national testing and research institutes. The Science City may be broadly divided into a
rescarch and academic zone and a peripheral development zone. The research and
- academic zonc will be occupied by government and private research organs and
academic institutions such as universities, commercial and busmess facilities mcludmg
hotels, a center building with a public hall, shopping centers, a bus terminal, and other
facilities. The residential zone, which will occupy about 400 hectares, will be home to

- approximately 20,000 persons.

Scale of the Science City in Petchaburi (Tentative)

 Science City in Pclchaburi N

768 ha’

1. Research and academic zone
(1) Educational Unit (300 hannncrsn) X 2 uruls) ~500 ha
~ (2) Research and Dev: elopment Umt 150 ha
~ {3) Hi-tech, Software Industrial Unit 100 ha
1. City Zone 700 ka
(1) Housing Unit (Proposed Nnght-llme Residential Populauon - 20, 000 400 ha
. population. 50 persons/ha including Schools, Public Facilities areas) -
(2) Business & Commercial Unit 50 ha
(3) Recreational Unit  250ha
‘Core Area of Petchaburi Sclcncc Cll) a+ lI) _ I,Jbﬂ'ha :
:lll. Peripheral Environnental Protection and Buffer Areas 1,000 ha
Planncd Area of Science City Petchaburi (IHI+1T) 2,400 ha

Source: The Study Team

) Land Use Concept

- The tollowing will be key elements of the land use plan for the Science City:

1) Basic elements

Land for R&D facilities, land for hi-tech mduslry, roads parks and greenbelts
service facilities (centers), utifity and processing facilities (e.g., drainage ponds,
reservoirs, contaminated water processing, electcic power supply equipment,

waste disposal facilities).
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2)  Supplementary elements
Schoots, housing, community facilities, sporis facilities, shopping centers, etc.

A Conceptual Land Use Plan of the Science City is shown overleaf:
~ Conceptual Land Use Plan of Petchaburi Science City

Business
and
Commercia

R&D Zone3

= | [Academi

; A L ¢ Zone
?f 4—‘L—|

L—Housing
Hi-Tech ] s i Business and
_ ' : Commercial
Industrial Zone . o Zone 2
3.4 Estimated Cost

| 'l‘h'e' Science. City projéct, with a totat de‘;}elopmenl'area of 2,400 hectares, should be -
“implemented step by step. The praject will be divided into three phases: short term
(1997-2001); miedium term (2002-2006), and long term (2007-2011). The basic
concept of the phasing is to set up the higher education fusiction at first, then to relocate
governmental organizations, which will then be followed by private sector enterprises.
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Other basic components will be developed along with development of the above
facilitics. The development cost by each phase is estimated as follows:

Estimated Cost of the Science City (Tentative)
Units: millions of

* Component / Target Yéar : 2001 2006 2011 - | Totat
1. Rescarch and academic zone _ : : _
(1) Educationat Unil (2 units) , 200 200 . 100 |
{2) Research and Development Unit 20 60 0 320 |
(3) High-tech, Softwarc Industrial Unit | -1 2% - 28
1. City Zone b _ o ]
(1) Housing Unit . : - 160 480 320 - - 960
(2) Business & Commercial Unit o 32 80 B 1 160
{3) Recreational Unit : 20 © 40 40 - 200
Sub Total () 532 488 448 1,868
111, Related Utility Development Cost f7108 176 88 a2
TOTAL . " 640 1,064 - 836 2,240

" -Source: The Stﬁdy_ Team -

3.5 Institutional Sefting

: Thc Smencc City prcqect wnll involve the various sectors (e.g., academia, Government,

 private sectors) with stage-by -stage parumpauon The major candidate organs to take

_part in the main components are summarized in the table below. Some of the candidate

sectors would j join at the planmng stage others at 1mplemenlahon stage. To facilitate the

'smooth mlplememauon of the Science City project, the establishment of a- single
_ Zdevclopmem and management body is recommcnded Since the Science City is

consistent with the WSB regmnal development plan, as well as with the national R&D:
policy, such a development and management body should maintain a close relationship
with the proposed WSB Development Management Office.

. Candidate Sectors for (he Scleucc City {Tenlative)

- Componenls ; : Candldale Seclors
I Rescarch and academic zone ' : '
- {1y Edueational Unil : State Universitics

(2) Research and Doy clopmenl Unit. Governisent R&D unils, Private Secior
" {3) High- -tech, Sofiware Industrial Unit Private Seclot C

1L. City Zone : .
(1) Housing Unit NHA, Private Scctor, Science City Corp.
{2) Busingss & Commetcial Unit Private Sector, J/V Private and Public

(3) Recieational Unit Private Sector

§11. Future Expansion and Buffer Areas Managed and maintenance by the Science City Corp.
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It is proposed that the development and maintenance of the Science City be pursued by a
single corporatized body, provisionally called “the Science City Corporation.” The
tasks of the Corporation will include:

¢ To work out the Science City plan as a whole so as to be consistent with the
WSB Regional Development Plan and the National R&D Policy,

¢ To develop/construct all components involved in the plan under close
cooperation between the public and private sectors;

» To promote investiment,

o To coordinate the activities executed in the City to strengthen the R&D
capabilities; and

s To mainlain lhe City’s facilities, particularly utilities.

. In order to achieve lhese tasks a tentative structure of the Scxence City Corporation is
: proposed as shown below.

Science City Corporation (Tentative)

. _ Coordination
Chairman of the Advisory || WSB Development
Board - Committes * | ;| Management Office
. Related Organs;
e - MOSTE, - MPI1, - MTC .
Board qf Directors - MOAC. - Mol, - MOU

< NHA, - Univessitics
- Provincial _
- Private Sectors

: A.dnums_lraflon Div. R&D Div. POh_C) &Plaoning [ g
Liason C‘ﬂlC& - Div. © Div.=Division

Maintenance &. Developmienl &

|j’ubhc Relation D“J L Environment Div. | | Construction Div.
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3.6 Initial Environmental Examination {IEE})

The proposed site of Science City is located in relatively flat terrain about 18 km west of
Petchaburi municipality. There are some lowland trees in the Project area. The area is
governed by the Royal Forest Department with its forest classification of “Economic
" Forest” and there are some 20 households in the southemmost area. The Project area’s
location ticar a mountain range would create a potential risk of flood problems. It is
believed that there are no important aesthetic, arch‘eologiéal, or historical resources' except a |
cemetéry located in the southem edge of the Project areé_. B :'

Implementation of the'Projecl might cause some adverse impacts on infrastructure along
with facility consteuction-associated noise and air pollution and domestic waste
discharged from dining and accommodation facilities. '

It can be concluded that the Project will not result in any significant environmental impacts.
= :However soimne adverse impacts are anticipated as mentioned above, requiring appropnatc :
o :pfeventwe measures. A full-scale EIA is not considered necessary for the Project. Itis

' desirable, however, that a study assessing probable noise and air pollution, and domestic
wastes prob]ems be conducted in the next stage of the study. Summary IEE !ab!e and 1B
checklist are herein auached

4. RECOMMENDED Acrious' R

Ytis proposed that the feasibility study ¢ ofthe Sc:ence Clly project be executed as early as
posmble Until the WSB Devclopment Corporauon is set up (as proposed in this master
plan study for the mlegtaled regional development of the WSB), it is proposed that
NESDB act as the eﬂeculmg agency durmg the feasibility stage. However, it would be
" beneficial if NSTDA were 10 cooperate in the p!annmg and study of the proposed

Suence City. ‘

Deve!opment mcenuves are expecied to be introduced for the Smence City. To induce
companies and instilutions to relocate or to be newly installed, financial- assistance

should be provided for the construction of their facilities. 1t is desirable that the - .

following tax incentives and subsidies be offered 1o firms and orgamzauons that move to
the Science City development area.
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i)

i)

Relocation incentive tax exemptions

Special relocation incentive tax exemiptions or depreciation for the replacement of
business assets {(equipment) required to relocate from the over-concentrated BMA
should be considered.

Low-interest loans '
I.ow-interest loans are desired {o finance relecation and construction costs borne
by companies and organizations/institutions moving from the BMA.

Financial assistance for the Science City Corporation
Investment and financial assistance should be considered for the Science City .

‘Corporation, which will provide research and development support, provide

guarantees, and conduct personnel resources development and information
dissemination functions. '
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