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Preface

In response to request from the Government of the Kingdom of Thailand, the
Government of Japan decided to conduct the Feasibility Study on Bang Saphan Industrial
Estate in the Kingdom of Thailand andthe study was implemented by ‘the Japan
 International Cooperation Agency (JICA).

-JICA sent a study team, led by Mr. Hajimd Koizumi of Nippon Koei Co., Ttd. “and
" organized by Japan Industrial Location Center, to the ngdom of Thailand threc times
- from Novembcr 1995 to November 1996

The team held discussion with the officials of the Government of the Kingdom of
Thaﬂand and - -conducted refated field surveys. - After returning -to Japan, the team
. conducted further stud:es and complied the final results in this report. '

I hope lhis fé:port ‘will con’_tribﬁte tQ the promotion_ of the plan and to the

enhancement of friehdly relations between our twO‘Countries.

1 w1sh 10 expxeas my sincere app:ecmhon to. the officials concerned of the
: Government of the ngdom of Thailand for their ¢lose cooperation throughout the study.

R aﬁuary, 1997

@Ws”Z:/

“ Kimio Fujita
President
- Iapan Intematlonal Loopcmtson Agency
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1. INTRODUCTION

1.1 Background and Objective of the Study

Thailand is enjoying economic expansion and drastically enlarging the tanufacturing |
indusiry io recent years. However, such industrial production enlargement depénds on the
growth of processing and assembling industry which'imports industrial materials, processes
materials and’ ac;sembles final products It can be said that upsUeam mdustry producing
industrial materials, on the other hand, is immature in Thatland For instance, iron and
steel mdustty, one of major material industries, eovers only 17% of the amount of

~ consumption in Thailand and the remamdet i$ 1mported.presently

Dué to the enlargement of processing and assembling industry and the growth of
domestic consumption, trade deficit has degraded and enhancetment of ‘material industry is-
 being required. o

' For the putpose 1mprov1ng the trade u’nbalance and reallzmg an advanced industrial
structure supported by the integrated ptoductton process prmmples for enhancement of the
material industry were’ adopted by the Government. ~'As for the iron and steel industry,
_ lalge-scale development has commenced in the Bang Saphan area from 1993 on the private

“sector. 1n1t1atwe :

The Study aims to- examme the development p0351b111ty of “Bang Saphan industrial
estate” 'which is expeeted to be contributive to the: estabhshment of a material industey
compiex in"the Bang Saphan area with the cooperatton of the iron/steel industry. initiated by
the prwate sector. - Development viability of the mdustual estate was studied paying due

atfention to' the development potential of mfrastructme and social and edueauonal facilities
which are mdlspcnsable for the realization of an industrial estate to the introduction of & free
trade zone to cope with the’ worldwxde free trade trend and to the creation of an mdustmd
city to reserve the envxronment and create an mtegrated support for mdustnal production,

Agamst this background the Government of the- Klngdom ‘of Thailand (GOT)
‘requested the Govemment of Japan to prov1de technical cooperatlon At the request of
_ GOT the Govemment of J apan dec:1ded to cooperate in executmg the Feas,tblhty Study on

o the Bang Saphan Industrlal Estate in Thailand (the Study). The execution of the Study was
entrusted to the ] apan Intematlonal Cooperatlon Agency (JICA) an official agency in charge
- of the technical cooperauon plogram On July 25, 1995, the Industrxdl Estate Authority of -

' Thaitand (IEAT) and JICA agreed on the Scope of Work for the Study. .

. ...1.. )



1.2 - Scope of the Study

The scope of the studies to be executed by the Consultants under the Terms of

Reference (TOR) has been defmcd to include thie followmg

i) | -Study of Present Condltmns -
.. - General survey on present conditions of Thalland
~ Sutvey on economic development and indu_strial pr'Om_dtion policy
- Suwey on pfés'cﬁt' @oxiditions' of P;dcimap K.hi.ri :Khan :prc')v.i_nce.
- Siirvéy on p.réséht coﬁditioﬂs of _t'he:Bang Saphar axjea. o
- Survey on:iron/ste'él industry "
— .Survey on e’xpoxf’crieqtgd industry _
= (folléctibn aﬁd._anal._ysis' o'f‘ environmeﬁtal daté/ihfor’miitioﬁ
.2'). -_Quesnénnme smvcy on m‘#estment demand in the Bang Saphan 1ﬁdustr1a1 -estate
- from Thaxldnd Japcm USA; Korea and Falwan
3y ._Stud.y.on 'tar'get categorie_s of in_dListly _ |
: 4) Formﬂl_zitidn_ of the dé'vélopim;,nt scale of .th:e'Bzing;Sziijhan i'n'c‘li,l_s_'ti‘_i‘al.'estat'é N
| 5 Study of devél_o_pmént: potentiéi (land use coﬁcépt," deVélopme_nt :cox;cep't: of |
2 infrastruqture_, prelirrﬂnmybnﬂrbnméntai Consideratigﬁn, ete) - - ' '
'6) : --Fc')nml.l.a.xti.on 61"‘ the development plan of the Bang 'Sa;ph:a.n_.ihdu_S’t:x.'i.al éState -
| N _P_r.elir.nin.ary dési_gn and cost e'stima_ie of the Bang Sdphan industrial 'ést_a:te
Sj _.'Pr.élimir.zal_y erivirojn_tnéhtal irripa.c.:_:t._ assé:sshl_g;it:
) Fit}ancigl / e'cono_mi:c. aﬁalys_ié; : |
10y Formulation of the 'implément'ation plan -
| A tecim:cal Uallé.fer sémmar vﬁll be hcld duung thc cxplamtnéﬁ aﬁd dls;:ué.s1o;1 of the -
Draft Final Reporl ' :



1.3 Execution of ‘th’eSt'u'tl'y'

The Study has been executed by the consortium of Consult’mts retamed by JICA.
‘The consortium is composed of the following consulting firms:

Nippon Koei Co., Ltd. (Lead ﬁrm_)
Japan Indﬂstr_ial Location Center

On the Thailand side, a Steering Committee was fmThed to coordinate review  and

: superv;se the Study. . The Committee, headed by Vice-Governor of IEAT is composed of
| “the representatives from NESDB, MOI DTCP, BOL, DTEC, RID, DOH, ‘PEA, Office of
“Environinental " Policy and Pl&rmmg, and Thal Indusirial Estate Association.  Several

" 'meetings between the Comnnttee and the Consultdnts were held The Consultants also had
meetings for in-depth discussions with the member orgamzation of the Commlttee “Fuither,

“a team of counterpart experts was assigned _to jointly work w1th the Consultants for the.
execution of the Study in Thailand. Two counterparts were invited by JICA to Japdn for

(raining, and they partially ‘took part in ‘the Study: at the Consultants’ Headquarters. The

participants -in this. Study from the consortium’ of Consultants, __m_embers of the Steering =~

- Committee and the co’unterpalt experts are listed in Table 1. 1.

The Study was 1mtlated in’ November 1995 and the Fmal Report was submltted in
. January 1997. In the coutse of the Study, a tota] of 103 days were spent in Thailand for
- field surveys, dlscusstons and exchange of opnnons .

1.4 Reports

In the course "of the Study, the Consult'mts has submltted the following reports to
~IEAT and the Steermg Committee: ' '

'%InceptlonReport' S '-'NOVembef 1996

-_..Progtess Report- : .. 'December 1995
f_Intenm Report B ' _Aprll 1996 |
'Progress"Report—Q : ?Jul'y-l_9_96' :

| ';otaﬂ Finial Report ; October1996

|  Final Repon ..: : fjahﬁétj '199?' .

.ThIS Fmal Rep01t of the Study conslsts of two (2) volumes Volume-] presents an
. executwe suminary of the Study; and’ Volurne 2 contains’ the main tu;t and appendlces
descrlbmg all the results of the Study and reeonunendatlons

_3_



2. BACKGROUND OF THE , PROJECT (1)
- OVERVIEW OF NATIONALIPROVINCIAL ECONOMY AND INDUSTRY -

2.1 Soc_ial Conditions
1) Population

The Western Seaboard (WSB) composed of six provinéeé: had a popttlation of 2.9
million in 1994 representing 5.2% of ‘the ' population of  the ngdom The region’s -
'populatlon increase of apprommately 154, 000 durmg 1989 ~ 1992 at an annual growth rate
of 1.5% , wasa little larger than the national average of {. 1% per‘annum.

The populatlon of Plachuap Khm Khan provmce located in the center of the
Westem Seaboard, was 441, 930 in 1994 as shown below and 1ncreased by apptoxunately
.22, 000 during the last 5 years ata growth rate of 1.0%. The provmce s populatlon ratio of
- 0.75% agamst the natlonal populatton is somewhat smailer than the land ratio of 1. 24% and
the province’ s populatlon denstty is a little low' compamd to the natlonal average.

Population of Prachuap Khiri Khan Province, Western Seaboard and Thailand -

- apnual

1989 1990 1991 1992 1993 . 1994 - inérease. - ratio
o o L o L ()

Prachusp -~ - 419945 . 424766 430487 . 45L1SS 452035 - . 441930  10%  075%
Khiri Khan . ) : ) : s . ; :
Province ) } ) _ ] e _
Western - 03,269,183 3305115 3,336,973 3423473 na. na. | 15% - 59%
- Sea Board ‘ . . ' " :

All 155900000 56,300,000  S6,900,000 °© 57,800,000 58300000 59,100,000 - L1% . 100%
Country . : -

“Source: Provincial Statistics (Prachuap Khiri Khari-Pr_oﬁnc’e, 1994), :
'STATISTICAL-R'EPORT'OF- REGION {1993)

Prachuap Khiri Khan province is composed of six districts (Amphoe). and one
_municipality (City). The composition of the populatton is shown in the tabte below. * The
" most populated district is Pran Buri’ with 110, 144 1nhab1tants in. 1995 an increase- of 7.8% .
from 1994. Hua Hin, Prachuap Khiri Khan and Bang Saphan had “the next. Iargest |
populatton of 69,350, 68, 404 and 65,115 rcspecttveiy in 1995

Bang Saphan Noi dlStl‘iCt locatecl in the south end of Prachuap Kh1r1 Khan provmce
is the only district which shows a decreasmg populatlon ' |



‘Population by Dis_triét in Prachuap. Khiri Khan Province

Amphioe - Area Population :

. B ) 1994 1995 . 1995/1994(%)
1. HuaHin' : 911 68972 69,350 - 0.5
2. Pran Buri 1,540 102,200 110,144 T8
3. Kaibui - 750 49,189 49259 0.1
" 4. Prachuap Khiri Khan 1,043 68,154 68404 04
'Mummpal aica IR ¥ 8 15,354 15,479 0.8
Non- mumcnpdlama‘. . 200 52800 . 52,025 02
5. ThabSakee .. 518 SB3IS 51483 - 03
* Bang Saphan o 876 65115 65503 06
BangSaphanNoi . 720 36985 . 36777 506
- Prachuap Khm Khan Provmce 6,358 1441,930 450,920 ©2.0

Source: Statistical Report and Investment Plan of Prachuap Khiri Khan Province
2) Labor Force

The labor force of Thailand was 2.63 mil_libn in 1980 and 3.28 million in 1994 and
“increased at an annual *raté of 1.6%. Prachuap ‘Khiri Khan has a labor force of
: approxir'nately'-233-000 or 0.76% of the national labor force. This ratio is almost the same
as the population * configuration of Prachuap Khiri Khan 'province. The labér 'fo'rcc
: conﬁguratlon by! mdustry of ‘Prachuap Khiri Khan is shown in the table: below: 62%: for

the agricultural’ 1ndustry, 13% tor the manufacturmg mdustry and 25% tor the commercial
- and othier industries. Fnom these figures it can be said that the main industry of Prachuap '
Khiri Khar provmce is agrlculture



Labor Force of Prachuap Khiri Khan Province (1990) |

Source:

3y

- Workers Prachuap Khiri Khan _Thailand (1993)
- o : ~(1,000)
_ Total - ‘ 233077 (100%) 29207 (100%) -
Ist Séctor Agricult'm.'e, Aminal Husbandry, 144,657 (62.0%) 14288 (48.9%)
and Forestry C :
., Miners '.Qué:lrymcn 35 (0.15%) IR
2nd Sector  Craftsmen, Production Worl\crs 29272 (I2.5%)f 5999 - .(20.5%) B
3rd Sector - Professional, Technical 7654 (33%) 1328 (45%).
Adsinistrative, Executive, etc, 9369 0% 640 (22%)
Clesical, ¢te. 4742 @0%) 1093 (3%). .
- Sales Workers 22388 (96% %) 3414 (117%)
- Transport Equipient '6,2_46 (2._68%) ST "(3.8%)
Service Workers 8012 (4% 1319 (45%)
Unknown AT O16%) 17 (01%)
Statistical Report of Pmchmp Khiri K_han vamce and Labor Force Survcy (1993)

Education

- There were: 237 pnmary schools with 43 000 puplls and 69 hlgh schooie. w1th
28,700 students-i in Prachuap Khiri: Khan provmce in 1993 a.s shown below. . The numberf

“of gradua[cs per year is esnmated at 4,300 assuming that hlgh scliool graduaies accotint for

~15%.

-assuming that 20% will work for the manufacturing sector.

- Approximately 800 woxkers can :be expecled -annually: from thcse graduates
Conadenng that more than

120,000 ‘workers - will be - demanded by. the' Bang Saphan mduﬂn‘ia&"develo‘pment a.large

~number of migrant workers from other" provinces and othm industrial sectore Such as -

agncu ture and fishery will be required.

Number ol"Scho'o‘is,'Pu’piis-an_d Students in Prahuap Khiri Khan Province

‘No. of Governmeiil Schools

Atmphos " ‘Mo. of Privaté Schools “Total
Primaty ‘ Secendary Prieary - : ‘: Secondary " Primary S_Ecoudary .
Schc;ul Student Sch;u] Student . ‘School - Stwdent  School - Sludcn_l. " Scheal : Swdemt " School Studcn(_. .
Whole counlsy C.oGgete - - 2297000 691,000 ©oAmgwo L ETEO0 - 2717000
. amy ; - - : : -
I Praciiap Khic 43 7856 [Ny 3 1 157 5 1299 R 11 I DT 3
*Ktan - - ? _
2 Hu-Hin 3 Haz 7 2o 2 1252 P - GETE R 636
3. Prinbuwi Ca 733l 9 3.9'}(, S 1 Csto 8 3,860 a2 - ?.50! i7 .. 16
4 i 3.7 sas -4 1A% . ES I\ % Csan 6 56t
5 Tab Sukae 2% 4305 & 1290 | 300 - 2 mi o aems B s
5 Bang Saphan 35 7052 - 12 4051 i e s 7052 o .4,723_
7. Bang Saphan 20 3,203 ER W e s o si;
Moi o _ _ : o
* Totgt 2 doss S NI s 230 L olesn Lm0 . e omi



2.2 Export and Investment
1) National Economy

_ Thanks to forelgn direct mvestment after the Plaza Accord in 1985 together with the .
world econormc expansion, " Thai industries began to take off and the economy achieved
rapid economic growth from 1987 to 1995. Especially in the three years, 1988 - 1990, .
- thefe was a remarkably high growth, regrstermg in double drgrts In 1991 the growth rate
slowed ‘slightly, falhng to 8.4%, however, it was evaluated as still high. _SuStainable
growth of 8% and more has contmued durmg the carly 1990s. . |

Total GDP (comtant price m 1988) is estlmated at 2, 684 4 billion ‘Baht in 1094
‘which is around 1.4 times that in 1990 ‘and_ the average annual growth rate during ‘this
period reached 8.27%. “The largest sector of GDP 1s the manufacturmg industry; with a
" 31.3% share to the total, followed by wholesale and refail trade, with 16:1% of the total. On
the other hand, the share of the- '1gncultural sector; which had been a main player of Thai
E economy during the period from the‘1960s to the early 19805, declmed and was 11.3% in
'1994. ““The increment of the share of the manutacturmg mdu%try to GDP durmg this pcrrod
marked 3. 6 pomts '

* GDP industrial Origins at Constant Price in 1988
' _ e Unit:  Mill. Baht
L1990 . B 11+ L " Growth Rate

K S Value . . (%) - Value . (%) . 94/90(%) .
s Agteulare - ¢ 266227 1363 0 304200 1133 339
‘Mining andquanymg - 31051 159 44,200 1.65 1923
Manifaciuring - S 542,669 ©27.7% 841,400 3134 1159
 Construction . S 116,606 - 597 . 163,100 6.08 8.75

" Blectricity andwatersupply 46,867 240 - 70,500 263 1075 .
o Transportahon and communication 146,753 - 7.51 206,800 o760 0 895
‘Wholesale and retail trade 341,137 17:46 - 433,500 - 16:15 6.17

‘Banking, insurance, and real estate . 108,111 553 204,400 - 761 - 17.26.

* Ownership of dwellings : 60,756 341 69,400 - 2,59 . 338
Public administration and defense S 61,366 314 70,900 2.64 3.68
Services L 231,839 11.87 - 276,000 1028 4.46

'GpP R 1953 382 100.00 2,684,400 - 100,00 - 8.27

" Per Capita GDP*¥;Baht -~ ~© 739,069 - - .00 60,258 ¢ - v [1.44
;populanon 000 person, . . -,-56,083 Ce a0 59800 0 - . 140

* Fslrmate *k, Current Pr:cc
"Source NI"SDB

% Export

Forergn trade mcreased strongly durmg the 1ast decade For exampie in'the. per iod
of 1990 21994 exports were around 1 92 times: and 1mpor“te around 1 62 ttme (on Baht
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' basis). But the trade defrcrt remained during the period furthermore, ‘in recent years it has -
tended to expand

The major export goods by sector in recent years were manufactured goods, with a
- 81.0 % share of total exports in 1994, followed by agrrculturai goods 171, 4% (In 1980 the
share of manufdctured goods to total” exports was 35. 1% and it took over ‘that of agrrcultura]

' ‘products in 1985) o
: . o --".-Unit:- Mill. Baht
1990 - 1991 T 1992 1993 1994 - 1995%

Manufactured Products 440,395~ 553,188 634,386 752,557 922,791 . - 530,434
Agricultiral Products 100,003 109,278 123810 110,695 ~ 129,559 85,087
TFishery Products 32,507 43,704 - 48793 55,689 67,003 . 33984
Others 16,908 19450 17,655 16921 17,347 10311

" Total export - 589,813 725,’629 824,644 935862 1,137,600 659,316
¥ Sum of 1st & 2nd Quancr(Prospecl)' ' ' ‘ R ‘
Source Quarler!y Billetin, Bank of Thalland

Major export goods in the manufacturmg sector are textrle products machmery and
mochamcal appliances, clectrical apparatuses” and electrrca! appliances (2- dlgrt code base)
those four industries accounted for 47.9% of total manufacturmg exports in'1994 as shown -
in Table 2.1, In commodities basc (3 -digit) garinents (10 9%}, compulers & parts (10 0%)
IC & parts (4.9%), and televisions (2.4%) accounted for the largest share of total exports. 3

In order to identify. the target industries to be introduced to'Bang Saphan, not only
the voluie but growth of exports should be focused on, 50 in the: same period of .'1990? 1994
the top 10 export industries of growth are identified in- Table 2.1. Both'in value and
growth, 4 mdustrlas are identified: ~ Vehicle parts’ & accessories, - plastic products electrical
apparatuses, and electrical appllances (2-digit code base). In cormnodrtres base (3- drglt) the
following 6. goods have higher growth Motorcyclc parts, air. condmonels passcnge1 cars '
- & parts, refrigerators &equrpment brassieres, and televrslons

3)' ' -Investment

 One of _t_he prithe ‘motors to _pfomote_ ra'pid economic ;growlth' has bccn,_'in\?éétrrlient, '
especially foreign direct investment (FDI). In the Jate 19805 foreign investors (mainly
Japariese) rushed to invest in Thailand, and the nutber of approved pI‘OJCCtS pcaked in" 1988 .
In 1989 FDI slowed slrghtly and contmucd to dccrcase durmg the ﬁrst ha.lf of. thf) 19903 '

As for FDI by industr Y, the manufacturmg sector has boen the main- player durmg the '
19805 and the first half of ‘the 1990s. 1In ‘the manufactulmg sector the machmcry and™
“electrical & electromcs subsectors arc major (BOI approved list’ showed that the total nuriber
.__of pmJects mvested by major countues (Japdn USA, Tarwan Hong Kong, Smgapore)

-



betwecn 1987 and 1993 was around 3, 000 'md the share of machinery and cloctrlcai &
elﬁctromc‘; to the total was 31. 5%)

_ As for FDI by region (operation status), mvestment was concentrated. in Bangkok
and its- vmmuy foliowed by the Eastem Region. In the Western Region mc]udmg Bang
Saphan the share was 3% of the total number of prolecl% 4% of investment, and 2% of
 employees as shown in F1gme 2.1, In: approval status, howevel FDI tends to go to Zone
-3, however the dircctions are to the north, east, and rortheast. In 1989, the number of
approved propcts in Zones 1&2 (excluding Ratchaburi, Kanchanabun Samut Songkhram)
'was 823 or 69.9% of the 1, 1’?8 dpproved prOJects in total. In 1994, the number of total
-approved pI‘OJeCt‘; ‘was smular o 1989 1,173 prOJects howevei in Zones 1&2 the' share of
approved projects (0 the total’ declified to 33.9%. The main players of this trend, namely

- Zone 3, are the Central & Eastern regions and the Northeastern region.

- Number of Apprdved:Projects-by Region

. 1989 1990 1991 1992 1993 1994
Whole Kingdom 1,178 9120 606 371 851 LT3

Zone 1l . 541 386 193 138, 192 © 233
Zone2 : 282 225 14l 77 143 165
Western Seaboard - U700 38 - 36 18 40 - 5T
Northern Region 74 69 55 36 135 121
“ Noriheastern Region 86 51 64 280 Q14 165
Central & Bastern Region* 75 . 68 .62 - 60 137 303

Source: BOL *: Except Provinces mcludedm Zoms 1&2, **: Chumpon is in Weslem Seaboard.
2.3 . 'Iridustri'al'_'Struct'ure
1)  ‘National Structure

In 1980, major manufacturmg subsectors were food, bevcrages textiles, garmc:nts
and chermcals and the sum of ‘these subsectors share ‘was 56. 4% to total value added of
manufacture (GDP base). - Unnl the late 19805, these: subsectors except chemlcals _were

- - primie ‘motors of 'the L"hal economy: - Durmg the early 19905, the share of | both food and.

'bcvexaoes dechned and wexe takén over by electrical equlpmcnt transportation equnpment '
“and rmscell&neous products As for'the growth rate (current prlce) between 1988 and 1993,
electrical eqmpment marked 30. 54%, followed by miscellaneous products (24 52%) ‘and
) 1machmery (27 74%) o

The 1ndust.r1al stmcture of Tha:lland as & wholc has been dlver‘nﬁed and has become a -
hxgh valucnadded ba:,ed s(ructule Growmg subsectors such as- machmery, electrical
cqulpment and transportatlon equlpment are hlgh value—added mdustrles



The structure of manufacturmg lndustry is chmactenzed as follows -(Industrial
Survcy 1994), '
- Textile and apparel, and their refated mdustnes are the’ blggest subsector

- Fabrlcated fnetal products machmery, and equ1pment mdustry fol}ow the textlle
wearmg apparel, and their reldted mdustrles

- Basm metals mdustry has a small share
M&nufaeturmg mdustry in WSB lS characterlzed by the large conﬁguratlon of the

~ food and related 1ndustry as shown below. The fabricated metal and machmery mdustry as’
well as chemu,al mdustry, on the other hand produce smaller component

(%) . S . Y
gL p— ‘ : Gt e e e ety ssan e —
4okl : — - - - e [ WSB g
15 L : . : = . . : Thailand o
s a0l . R : - . e " Soirce ; NESDB——-
20}
154
10 1
NGB AL 1
3 ' el ¢ o U e R .
§58 .4y e se2 853 53 % 3.p
28, BhE d3 REE EEei CRE. E - 8EE -
g o Bl =2 ] Ml a4 h s =] o L =] B
2F S ¥E “E3Z g&E® 5§ g EEFOE
0 = @ - a -0 Z @ [, &
“Industrial Structure by GDP in'1944

2) " Provincial Structure

“The majof indos'try in Prachuap Khiri Khan. Pm\}ince has been agriculture as stated-
before As for the manufacmrmg industry, a total number of 458 reg1stered estabhshments .

were in opelatlon and employed 13,332 workers in 1994 The Total dmount of 1nvestment _
in the same year was 13,550.61 rmlllon Baht

Major manufactofifig 'subsee:tors- are food manufacturing ‘(113 estabhshments and

8,986 employees; canning and preserving of fruit and Q'egetabiles factoi‘ies are large both in

investment” and number :of cmployoes) followed by tranqpmtatlon eqmpment (’70
- e‘;tabhshmem‘; and 1,165 empioyees) '
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'Like in the Kingdom in general the great majority of establishments in Purachuap
- Khiri Khan are small and medium scale enterprises.  Average employment and investment
per establishment a_re:29.l-_people and 40.5 million Baht (investment: per establishment,
except one iron & steel factory, declines to 12.6 million Baht. Furthermore the largest
investments by subsectors are cahniflg & preserving of fruit'and vegetables with 1,724.8
million Baht or 82.1 million Baht per factory., therefore per factory investment of the
remaining industries is 9.2 miltion Baht).

Establishments Opf_:raﬁng in Purachuap Khiri Khan

Industry - " ‘Mo.of  Investment - No. of .

Factories . Workers (Person)

. _ ~ “Mil. Baht Male ~ Female Total

Food; Béverages & Tobacco 152 12,563 2,171 7,469 9,640

Textile, Appa'rci, Leather & Leathen_‘ Prbducts 2T - 98 284 379 663

‘Wood & Wood Products, inc. Fumire -~ 45 S8 464 66 530

Paper & Paper Products, Printing & Pubhshmg _ 5 55 50 200 70

Cheinicals & Chemical Products, Pleleum, Coal, 12 - 10 27 2 29
Rubber & Plastic’ Products- o '

Non—mctall_lc Mineral Producis except Petroleum &. 6_6 © 145 363, 55 418

Coal Products o o ' S .

Bas:c Metal Industries : ' ” . : o 12,81'1 . 269 40 300

. Fabricated Metal Products, Machmety& c 130 2,682 1,439 59 1,498

: Fqulpment ‘ . _ S : : . _

~ Other Manufaclunnu Indusmes _ o 21 - 128 0 245 239 484

“Total 459 18,550 5,312 8329 13,641

Source: MOI

24 Natural Rés_ources and Energy
1y Minbral Re’sourées in Prachuzip Khiri Khan Province

Tm gramtc and hmestone are produced in Hua Hm D1str1ct and Tab Sakae District as
shown below ~Tinand hmestone worth approxnnateiy 30 mﬂhon Baht and 9 rmlhon Baht,
-lcspectively wera produced in 1693, o

I



(1993)

Location _ Mineral - . * Quantity Products Value
_ :(ton) e L (million _Baht)
Hua Hin B Limestone. . _ - 16,000 R 9.4
Granitc 2,000 0 - 20
PranBuri . Granite s 0.5
Tab Sakae oo Tin L ' 29 9
Note: - Products of Kingdom.....  Granite.............. 235 million Baht
(1992) ‘ _ Tioy oo, 671 mil]lon Baht
' Limestone.......... - 2,162 million Bakt

Source; Investment Pian of I’rachuap Khiri Khan Province
2) . Energy Resouices

_ Energy consumption in Thailand has been inCreas’ing'at an annual rate of 10.8 % to
cope with the rapid expansion of the economy.. Total enérgy consumptlon in 1995 ‘was
appr0x1mdtely 1.0 million barrels of crude oil equwalem per ddy as shown below

Energy Consuriiption in ‘Thailand

(million barrels per day: crude dil_equivaﬂent). _

1990 1991 1992 1993 1994 1995

Consumption 060 * 0.67 072 081 090 101V
Stock 000 - 002 003 001 004
 Total 06l 067 074 084 . 091 105

Source: ~ Energy Policy News; National Encrgy Planmng Oftice (NEPO)
Note: 1/ Seven-month data ;

~ Energy production, on the: dthél‘- hand, was limited to 040 million barrels of crude -
oil equivalent per day in 1994 and the balance of 0 65 million barre! or 60 % of COHSUI‘ﬁptlon

Was 1mported from outsxde as shown below

" 'Energy Production in Thdlldnd =
| (mxlhon bameis p\,r day crude 011 equwalem)
1990 1991 1992 1993 1994 1995 -
Doricstic Prodiction  0.25 029 o031 034 037 040/1
Import 036 038 043 050 054 065
Cfotal 06l 067 074 084 091 105

‘Source, Note:  ditto

The natural gas and hgmte are thc dommaut energy resoutces 1n Thculand wh1le '
: crude 011 and petroleum products are 1mp0rted in large quanntles as: shown in the chart below.. o
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Desptte the increase 'in naturai gas and lignite productlon oil and petroleum product imports
“have increased shatply due to theé raptd growth of energy consumptton

Electricity

Hydro ) _ [JEimport
: B Production,

-Coal

~ Lignite

Petroleum Products

- Natural Gasf-

Condensate § -

Crude Ol §.

S 500 0 S0.. 100 150 - 200°.. 250 ~ 300. 350  400.. 450 500
A {1,000 barrcﬁlday) -

99% of hgnlte is produced in the north of Thailand and consumed as fuel for power

: plants and factory boilers and material for cement productnon “The consumptlon of lignite
~as fuel is anticipated to be reduced in the hght of air pollutxon problem i.c. high contents of
SOx and strict’ standards for stationary ezmssmn to be introduced in 1996. The import tax
“oncoal, lowered from 25 % to 1 % in 1994, will accelelate coal 1mports to meet the energy

demand.

_ l"he productlon of natural gas rather clean energy, mcreased at. annual rate of 10 %
“in-1994 and 1995 and is conveyed to the Eastern Seaboard and Bangkok Metropolls by a
| submarine ptpelme from the Gulf of Thailand. The Khariom power plant, -located in the
eastern coast of the Southern Seaboard, is also connected by a submarine gas pipeling with
the Erawan gds ﬁeld Import of Myanmar natural gas is scheduled to commience from 1998
o supplement the demand increase. . The development of a ptpeime between Ratchaburi on
the Western: Seaboard of Thalland and Mataban gas- field located offqhore of Myanmdr w1ll
“sooil start eupplymg £as to the R'itchaburl lhermai pldnt '

s



——— Ex.islin'g.pipc]inc

= = = == " Pipeline under
- construction

aw ww s Planted pipeline

‘Source: . Thailand 2000,
" NESDB

Natural Gas Plpelme of Thad’md

2.5 . Industrial Estate
! Presént Situation

The Governinent of Thailand recognized the important fole of industrial estates in
industrial promotion and embarked on'a”program of creating industrial “estates’ from the
1970s.  IBAT developed the Bang Plee industrial estate, Lat Krabang industrial estate in the _
| Bangkok suburb, and Laem: Chabang i'riduslrial'comp!ex and Map Tha Phut industriai
| complex on the Emﬂ;tern Seaboard to cope with the drasﬂcally increasing mvestment demand
of foreign entrepreneiys, In the 1990s, puvate developrnent ‘of industrial- eshth ‘was
started,’ encourdged and suppor ted by the. govemment and’ many Jomt—venture developmenls
by IEAT and private compqmee have since been ﬂlcldb



The numbers of developed and planned industrial estates in Thailand ate listed below.
Regional locations of-industrial estates ‘with the axes of industrial development in Thailand
are lllustrated in Figure 2.2. The list of mdusmal estates is tabulated i m Table 2.2.

, Industrial-EStates by Region in Thailand

: No. of . Total ' . Vacant Area . ) Area Occupied

. Region LE. ha - pi . ha rai - ha - rai

Central 32 6,518 40,738 1,759 - 10,994 4,766 29,789
Eastern 25 1,194 48715 - 3,206 20,601 4,498 28,114
‘Northern - 13 1091 6,818 " 566 . 3,536 525 - 3282
" North Eastern 112 2,613 16,329 1,268 7.924 1,345 8,405
Western 3 . S57 . 348b 557 . 3481 0 0
Southern A1 138 864.. 129 - oo 804 10 .60
_Total _ 96 . 18711 116945 - . 7,575 47,340 11;144 69,650

(1) 96 industrial estates with an area of 113,464 rai (18,154 ha) in total have been
~ developed duung the 23 yeaus from 1972 to 1995 in Thailand. . About 46
industrial estates: have already. been developed and the 1emam1ng 50 estates are

under construction or planmng

(2)  The total land are_a'sold_'fof lndnetrial develop'ment--is 69,650 rai (11,144 ha)
accounting for 60% of the total area of industrial estates, and the remaining
40% or 47, ?40 rai (7 575 ha) is undeveloped '

(3) 18 mdustnal estates w1th an estlmated area ot 60, 700 rai (9 7 12 ha) are planned
- tobé developed in addltton to the above.

- (4) 32industial estates are concentrated in the central 1eg10n in which the Bangkok
- metropohs and nelghbonng provmces are mcluded 33% of total industrial
: _’estates are developed in the central reglon and 3% of the estates developed in

g '_the central regton have already been occupted by 1nvestors

“Inthe eastem reglon meludlng the Eastem Seaboard, 25 1ndustr1a1 estates with
an area of 48 715 rai (7 794 hd) have been developed The exten{ per one .
" -”'mdustual estate developed in the: Eastern Reglon is the largest More than .

80%. of industrial estates are concentrated in these centml and eastern regions.

(S)On the Westem Seaboard tlnee IFs a1e planned in ‘the WSB namely

!'V_Kanchanaburl IE (681 1au109 ha) Mahachay IE. (1,300 rav’208 ha) in

" "Ratchaburi, and Khao Y01 B (ﬂnal 1500 mu’?AO ha) in: Petehabun

- Kanehanabuu IE and Mahachay IE are under constmenon The developers of
f,these Ihs are pnva.te companies ' '
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- {6) On 'the Sotithern Seaboard, 11 small indusirial estates in sdag Khla and other
'major' ‘Cities ‘have been proposed. 4 estates out- of 11 -have detailed
development plans and 864 rai (134 ha) of indusirial area will be developed.
The Songkhla industrial estate has aheady been developed and 60 rai (10 ha)
'out of 319 rai (50 ha) have already been occupied by investors. -

2) Dernand and Supply of Industnal Estates in Thailand

The Government of Thailand has initiated the development of industrial estates to
supply sufﬁclent 1nfrasm1cture for industrial productlon activitics. However dcvelopment
of mdustnal estates has not always kept, pace with the investment demand of mvestors '

~ The present stock of mdustrial estates is analysed in’ compauson thh mvestment
demand as shown below. '

Demand Supply Balance of Industnal Estates in Thalland

(1) Annual clemand (1989 1995 average) 18,179 rai E - o . 2,909 ha
@ Stock of industrial estates ATMO 7580 ha
"3y Expected years to be sold out | 2.6 jears (47,340/18,179=26) '
" (4) - Industrial estates under planning 60,0000 - . . 9800ha
" (5) Expected years o besoldout - 5.9 years ((47,340+60,000)/18;179=5.9) .

~ (Stock-tplanned [E} : T S

The present stock of 1ndustual estates n- Thalland is- est1mated at 47 340 rai (7, 575
ha} in 1995 and ‘18,179 rai (2 909 ha) have been sold annually durmg the- last 6 years I
 the stock of industrial estates wﬂl be sold at the. S'tme 1ate of annual demand only aperiod of
2.6 years is necessary {0 complete the sale.

Fven 1f the 18 planned 1ndustr1al estates w1th an estnnated area of 60 000 rai (9 600_ 5
ha) are developed on schedule all mdustnal estates will be occupled by 1nvest0rs after only
5.9 years ' ‘ '

In case the mvestment: demand shrmks to a half of the present ﬁgure the annna]
demand is pred1cted to be 9; 000 rai (l 500 ha) and approx1mate1y 10 yeats are necessary for
the ex1st1ng and planned mdustnal estates to be fully occupied It means that all mdustrlal o
_estates mcludmg planned estates w111 be ﬁlled by the year 2005

The demand: and supply balance of mdustual estates in Thalland 8 stlll nght even
' though the investment demand w1ll decrease ' '



~ ‘Consideting the situation of in_dustrial estates supply, development of the Bang
* Saphan industrial estate and other planned estates is recommended to be promoted urgently.

2.6 fRole: of the Western Seaboard and Prachuap Khiri Khan
1) Development Axes

Thailand has éstablished an industrial in’frastrueture in the Bangkok metropolis’ and
its vicinity to cope with the high economic growth of the 1980s. - Nowadays, development
of industrial" infrasiructure in rural areas is- required’ to support the growth of the local
gconomy and upgrade the living conditiofis of local people.

As shown in Flgure 2. 2 mdustnal development axes can be coneetved as follows
: ]udgmg from the development situation of 1ndustr1ai cstates:

a. Relocated axes from Bastern Seaboard, Saraburi
Bangkok Metropolis e o
b. " Noriheastern axes - : : Khon Kaen, Nakohn Ratehasima; Ubon Ratchathani
C. Notthern axes -+ Nakhon Sawan, Phitsanuluk, Chiang Mai, Chiang Rat

d Southern axes - : Surat Tani, Song Khla, Hat Yai

Four mdustrtal development axes, in the east northeast north and south, wﬂl be
K encouraged to promote well-balanced national development However, nonindustrialized
areas will stagnate as aresult of development of these axes - Especially for the south axes,
there is a long undeveloped coastal atea in the Western Seaboard

In order to develop 1ndustual areas, enclave development is not proper due to the
fack of reglonal coordination and cooperation, and development of continuous cores linked
by means of transportatton and communication networks is needed to realize new industrial
areas. ~ Itis. 1mp01tant that the industrial area of the Western Seaboard be developed in-order
to lmk the Bangkok Metropolis and the Southern Seaboard and an axis from Bangkok o the

border with Malaysla will be realized. ' '

Industrtahzatton of the Western Seaboard Wthh is loeated next o the Centtal Area

: w1ll be contrtbuttve o the decentrahzatlon of the over—popu]ated capital area.  Further, the
development of 1ndustr1al area in the: hmterland of the deep sea port in Bang Saphan will‘be |
- 1rnportant for the effecttve ut111zatton of deep shore wh1ch is finite in the Gulf of Thalland
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~Industrial Deveiopment Axes of Thalland ¥
Characterlstlcs of Urban Development in thc Westem Seaboard
- Urban' development in the Wester'n Séa’board is ch'aract:e'fized as fOHOWSﬁI

a. Urban functions such as centrai busmess functlon res;dent:al function
' mdustual function; etc are dlsmbuted in a cuculai fuslon “and form the
:metropohs of Bangkok In:the- Westmn Seaboard such a cucuial dlstnbutton '
of urban functlons is dlfﬁcult duo to topographlcal constlamts o

b. Small cities' and. towris- have been nurtured by dwerse lnstones on the long
' si(,ndel penmsu]a in the Westem S ﬁboard o

C. Therefoae urban” func,tlons in the Westem Seaboard waI be dcvcloped m a -
" linear fashion‘as 1Hu%t1dted below. o

- 1__3“;-. N



RETS

Western -
Seaboard
i.,inqar Type Urban Development
-3)  Development Image of Prachuap Khiri Khdn Province

" Future features of the Westerh"Séaboard' are conceived as follows and Figure'2.3

- prcsents the schematic design of Western Seaboard development

(1) As mentxoned abovc a circular dlsmbutmn of utban funchom is 1mp0551b}e _
and ‘only linear distribution. is possible for the Western Seaboard. = Cores of
urban functions such’ as business, - industry, tourlsm and re51dence will be
linked by transpouatlon and tekecorm‘numcatmn networks to fonm a Westem_

' Seaboald corridot.
The fOliOWing figuré.cxplains the concepi spec‘ific'aliy.' ‘
Ratcha Buri and Petcha Bur1 torm the northem core of the mdustual ¢ity.

The tourlsm core is piomoted in noith Prachuap Khm Khan

19
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A big scale industrial core will be devéloped in Bang Saphan, south of

~ Prachuap Khiri Khan.

« " A tourism core will be promoted in Chumporn,

Transportation, telecommunications and energy networiks will link each core.
Prachuap Khiri Khan' province located in- the center of the Westerri Seaboard
will sustain steady growth supported by the agricultural industry and- tourism

industry. ~In addition, Bang Saphan industrial development will dramatically
expand the xhanufacturing industry of the province.

In Bang Saphan a large mdustrlal area with uon/sleel mdustry and relevant

'downstream and supporlmg mdustrles will be established; utilizing a deep sea

port which is the only one in'the Western Seaboard.
To enhance the industrial déveiopment of Bang Saphan, a conc'e_pt_of industrial :
city composed of an industrial estate, a new' town, a resort area, and business -

and commercial areas should be taken into consideration.



3. BACKGROUND OF THE PROJECT (2) .
- DEVELOPMENT DIRECTION OF STEEL INDUSTRY IN BANG SAPHAN -
3.1  Present Status of Steel Iﬁdl’lstry in Thailand

The Thai steel indusiry has, experienced constant growth in terms of both
consumption and production, underpinned _‘oy-steady economic growth. - This is” in
accordance with the 'gé_neral trend in Asié, where most countties have enjoyed constant -
: grdwth in'ﬁnished' steel consunipti_om as shown below. '

Apparent Consumptlon of Flmshed Steel in Asm (1990 1994)

L (]000 1onnes)
| o 1_990 _ 1991- 1992 1993 1994 . 94/90%
-_'AS]::ANS : 17,7000 0 17,984 20,408 22473 23,694 16
' Thailand 6,434 6,081 7456 7.619 7849 . 51
‘Malaysia 3,159 3521 3876 - 4809 . 4,594 9.8
© Indonesia 3,944 4,076 . 4581 7 4,484 5102 - 6.6
Singapore - - 2471 2513, - 2575 . 3,185 3810 114
Philippines - © . 1,692 1,793 1,920 - 2,376 2,339 8.4
Korea, R.O. = 19,960 24,470 21,090 - 24,760 30,020 10.7
Taiwan 12,713 15567 - 17,640 - 20.830 18,692 1041
- China, P.R. L 49216 52410 66311, 99095 90,000 - 179
ToialLlsted " 99589 110,431 125449 167,158 = 162,406 130

: Source: Southcast Asia Iron & Steel Enstlluts,, "Sleel Statistics Yearbook 1994" and other natlonal
© statistics. :
" Annual p{,rccnlage change from 1990 to 1994,

‘However, one of the char_actcristics of the Thai steel industry is that along with
- Singapore, it is one of the two coutitries arnbng the five ASEAN countries with jowest self
,_.sufﬁcmncy in stcci products Particularly, it is no'tabic that Thailand has the lowest self-
j_sufﬁmency tate in terms of crude steel, as shown below,; while 1t has a relatlveiy large
o economy and i is in an advanced stage of economic develc)pment among the ASEAN countries.
This is a. result of the undcrdevelopment of upstream steel industry, namely iron and steel
. 'makmg Estabhshment of iron and stecl makmg facilities. rcqunes a large amount of capital,
and the f'xct that Thzuiand has no state- owned integrated steel mills is largely respon31ble for .
this' low rate .of - self—sufflciency in crude steel, ‘while other ASEAN countrles such “as-
o Indonesxa and Malaysm have
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" Production and Constifnption of Crude Steel in ASEANS (1994)
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*: Percentage is self-suflficiency. rate (ProductlonfConsumpuon) _
Source: "~ Southeast Asia Iron & Steel Institute, "Steel Statistics Yearbook 1994" and esumatlon by the
JICA ‘Study Team.

B 'Thajland almost all steel produeers are medium and small scal.e. eompanies' with
less than 500,000 tonnes capac1ty, while some have an electric arc fumace steeimaking
- process. - All producers are-located in ‘the southeastern part of the country except for one
new steel complex -in Bang Saphan “In 1993 almost 70 -per cent of finished steel |
pr.odu'ction' was of long products Whieh are mainly used by the construction ‘sector. - This
has resulted in & much Jower self-sufficiency rate of flat ‘products ‘at 13 per cent in 1993, -
while the rate of long produicts 'was 60%. Due fo the start-up of the flrst hot strip mill in the
‘country in Bang Saphan;’ productlon of flat products _]umped from 576 thousand tonnes in
71993'to '1.27 million tonnes in 1994 but the self- sufflclency rate stayed al ‘around 25%.
Because. flat pxoducts are mamly used for hlgherhvalueﬂdded manufacturmg sueh as
autornoblles and eiectrwd! apphances as weIl as for constructlon ‘an mcrease in seif— :
sufficiency of flat products llnough the establishment of- pzoduetlon facilities ‘is a cermal- |
issue for T halldﬂd from the: v1ewpomt of balanced mdustual devolopment At the same
time, an increase in selfv-sufflczency in crude steel through the development of the upstleam |
steel industry is another 1rnportant msue for the futme of the Thai steel mdustry Wlth a .
“view of i 1mprovmg the trade imbalance and ensurmg a stable suppIy of steel products as a
'baslc material, these factms w1H be centnl for consideration. ' |
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3.2 _’Comparison' Study of Promoting-Measﬂrés for Steel_lndustries in Asia

In many Asian countries govemments have played an important role in promoting the
growth of .the ‘steel mdustry of their .country by eqtabhshmg state-owned -companies. or
giving many incentives. and protection as summmmd below. Government ownership of
 the steel industry is found in Korea, Taiwan, Malaysm and Indonesia, and also at the early
sté’ge of the ilidustry‘ s formation in Japan. - In those count'ri'es, there were direct or indirect
financial supports by the government, because:the stecl industry requires a huge amount of
 capital. . There hiave also been various tax benefits, support for infrastructare and- protection
from 1mpoﬂs “ On the other hand in Thailand the scale of measures taken was relatively
: small, especially with no direct. mjectlon of capxtal to core steel producers ‘Inthe nloantime,
on a worldwide ba31s govemment control: and promoting measuies: have been gradua]ly
dlrmmshmg under a general trend of deregulation and trade liberalization. Moneovor tariff
rates for steel products have been dcc]mmg and will be reduced in Asia along with the efforts
to conclude "Multilateral Steel Agreement- (MSA)" under the WTO scheme and also efforts
for AFTA:.- There is also a global trend of privatization of state—owned steel firms on a
-worldw1de basis to: promote etﬁmency and to reduce ‘government obhgatlons

Whlle thele is’ no raﬂonale for mtxoducmg sub‘;ldles dnd dlrect promotmg me'lsures
under. this. global environment, muoductmn of indirect measures mcludmg a plepardtlon of
 basic infrastructure siich -as port facilities, Toads, rallways electricity -and water supply,
~ should be consldered to nurture a stecl mdustry and to establish a stoel—bdsed industrial
_ complex in Thdﬂand parhcularly in Bang Saphan ~ This area is. away from the Bangkok
Metropolitdn atea and has {0 bear alot of i inconveniences due to such isolation, while having
- a perfect conformlty to the government policyof "Decenlrahzat;on Therefore, those
-projects which could lead the way to local development : should be glven spccni government
support {refer Appendlx B.2 for dctaxls)

_Government.  ~ Financial . Support for ~ Tax ﬁeneﬁts_ . Import
owh_é_fship ~ support . infrastructure . " restriction
L ' development
Tapan. A T I -
Koea | Ak o+ - T Dt e
- Taiwan 0 Eaa Lot L + i
Indonesia - dd . Cwe e .
' 'Malay'sia:_' R d D - | 4t g
. Thailand * LI . o T
5 +1~ EXISIS both in lhe past and now "4 Exists only i:n the past, .- Does not exist

- 23._:.7.



3.3 Future Steel Industry in Thailand

- It is generally recognized that Asia will lead world- economic growth toward 2011,
~ and Thailand will be one of the chief engines of ‘this gmwth - Based on the macro ‘economic
'scenarm which assuies an annual 12.6%. growth between 1995 and 2001, and:an annual
7.9% growth between 2001 and 2011 in terms' of nominal GDP, it is forecaqt that finished -
steel consumption in Thailand would reach 11.5 million tonnes in 2001 and 17 millios
tonnes in-2011. Becausc infrastructure deVe]opment needs will be high in Thailand, ‘and
thus, demand for steel from the construction sector will remam snong Higher integration
‘of the manufaeturmg sector whose share to GDP is expected to increase toward 201 1, would
© bring.about-increased consumption of vcmous flat products.. For instance, it is assumed
that production of passenger cars in Thailand could increase to more than 1.5 miillion wnits
against- 540 thousands in 1995, and therefore, demand for-cold rolled and coated sheet
would: increase. - The Study ' Team forécasts that steedy' growth in’ major steel using
industries will bring .about an- anntial 5.6%growth in finished steel consumption between
1994.and 2001; and an annual 4.0% growth between 2001 and 2011, Consumption‘of 17
million tonnes of finished steel means that every individual in 'Thailahd consumes 4-237
kilograms of steel every year, or in othei words Thailand consumes a 26 grams of steel to
produce one US dollar of GDP, Wthh is a world standaid level compared o its assumed per
caplta GDP of US$9 000 B '

Prospects fb;-.Tha'i Fini_sh_ed Steel Consumption :.: '
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C0n51dermg that Thailand has a low self—suffxc:ency rate of stcel products and steel
' consumpt1011 is expecled to’ grow at a steady rate, rnany are planmng to construct steel mills _
in Thailand. ~ Simple accumulation of leported capac_xties of these pleGC__tS suggests that

i



preduction capacity increases of 12 to 13 million tonnes of iron and steel making, 3.7
million tonnes of long products, 6.2 million tonnes 6f hot strip, 4 ‘million tonnes of cold
.sn‘ip, and 840,000 tonnes of coated steel sheet are in consideration. While there is much
‘uncertainty about realization of these proje‘cts, some other projects. might be realized. It is
_assuin‘ed that production c'apaciﬁe’s would be increased in a direction. to increase the
country's self-sufficiency in Steel pxoducts The Study Team sées ‘mich possibiiity for

. Thailand to increase its self: sufflciency rate of ﬁmshed steel to around 90 per cent by the

'year 2011, However, it should be noted that most of expanded facﬂmes would concentrate
‘on commodity - grade products, and therefore there would *still be a large amount of
"exchange of products across the border; ndmely exports and imports. At the same time, it
is a fact that many steel mill projects are planned everywhere in Asia. = Particularly, the
Republic of Korea and Taiwan could drarmatically increase their export capabilities in terms
of volume, and if China, which could absorb much of the steel pr oduced by new facilities in
© Asia, fails to follow its ant1c1pated econormic growth track, there is a real risk of over —supply
of steel products. In that respect, construction of new _fac111t1es in Thailand needs a' step-
by-step approach with a careful assessment of demand-supply balance of steel products in
Asia, - o '

Cmrent and Pldnned Steel Pioduction Capacities
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Prospects for Self-sufficiency in Steel Products
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3 Major Steel Mill Piojécts in Thailand
e R IR . ‘ ' -(Million, tonnes)
.Company | I‘ronmaki_ng .-S'lee_lm'aking ‘Hot strip ~ Cold strip Others -
- Sahaviriya Group ‘ "ll.8+Plan ~ Plan 2.4%+Plan _ 1.0* LonglCoatmg
Nakorn Thai Steel . -~ 1.5 18 24 . 10 - Long/Coating
Thai Special Steck 23 28 Pan - . Long

Figures are BOI approved ones.  * means facrhtles in operation or un(ler constructlon _

Among planned steel mill projects in Thailand, several include iron and steel making
processes as well as rolling of the flat: products which Thalland s most lackmg at the
moment. The Sahawrlya pIO_]eCt and its group in Bang Saphan is posmoned as one of the
three mtegrated steel mill prOJects which mclude iron. makmg processes as’ well as those of
‘Nakorn Thai Steel group (Nakorn Thai Strip M]H) and Thai. Specral Steel Industxy, both of
which are being pulsued or planned along the Eastern Seaboard . While' Sahavmya and
Nakorn Thai Strip Mill focus on’ the flat product market Thai Spec:al Steel’ Industry is
planmng to produce ‘serni-finished and" fmlshed lohg products,  Some’ other projects - are'
planned to produce a direct reduced iron (DRI) to feed electric & arc furnaces (EAF) because a
-~ stee] scrap, the' main raw material for EAF, is antlcrpated to be'in shortage in the future both

in Thailand' and overall Asia. ‘However, it is notable that the- feasrblhty of investment for .

~ upstream products is still 'fragile and for all- the planned pro_|octs it has- Stlll not ‘been -

~ determined which technology they should adopt The only prOJect planned by Umted Iron o _ |
and. Steel would proceed with natural gas “based iron rmkmg technoiogy (HYL Il or

_ Mldlex) given a relatively cheap energy price agreed by PTT, EGAT and MOI, because thxs

s posmoned as a kind of national project Other pro;ects for fron makmg would take either e



a coal-bas_;ed technol(')gy sneh as Fas_lrnet, Corex and DIOS or a traditional blast f_u:nace'route,
while miany experts are pessimistic about_ gas-based iron'mekin'g technology because of its

'availabiii_ty and high price in Thailand. Thai Special Stee] Industry has recently announced

that it will take a conventional blast furnace route, constructing a coke oven battery, a 2,800
m?3 blast furnace and basic oxygen converters, while it is seen as a little unusual due to its '
huge investment cost to produce relatlvely low added value products, billet and Iong _
.p_roducts

1t is clear that ‘Thailand would beneflt from estabhshmg iron makmg facilities in the

‘futirre, taking into account that many steel makmg projects are pl'mned evetywhere n Asia,
and that there is much concern about a possxble ahortage of DRI and’steel scrap. Under
this assumpn_on, it is rational to establish both jron and steel making facilities in the Bang
'Saphan arca, because it has one of the best deep sea ports in Thailand, which is the critical

" cost factor’ for transportation ‘of raw materials such as iron ore and coal, and this area ‘will

Tequire more semi- products by havmg ahot rollmg capaeuy of more than 3 million tonnes by

. 1996.

3.4 fProsbective: Development_' of Steel Industry in the Bang Saphan Area
'3.4.1 Basic Concept on Development

Taking intoaecount' the fact that'Tnajland_'_conId expect a constant’ inctease in stéel
o consumption and that the B’ang'Saphan area has an estab}i.shed base for the steel complex -
witha deep sea port, it would be quite reasoneble:to'expand'its capacity including tron and

steel makmg ap to 6 million ‘tonnes by 2011, Which is"almost one thlrd of estimated crude
' 'Steel consumptlon in Thalland ‘ o ' '

However the steel complex in Bang Sfipha_n has been and will be. developed by the
prlvate sector, and therefore it-is 1ecommended to take very prudent steps' such as @)
Mmlmum cap1tal expendlture b} Stepwme mcrease of capac;ty keeping ploductlon flex1b111ty _
. 'c) Matcmng between' facdlty plan and utllity development



' Importance of Bang Saph'm in Crude Seel Productxon
" in Thailand (2011)

Bang Saphan _.

Other areas| | __}ﬁnuihon 375%)

' '3.4;.2' Current S.i_tu_atlon of the'Steei ‘Complex.
The following facilities have been installed or are under construction in Bang Saphan.

- .Ho_t Strip Mﬂl B 24 rm]lton tonnes/y (Mt/y) in operation

Electrogalvanizing . . 0.135 My . [in‘operation . -
BarMill oMy - in operation
'Go_l'd'Strip Ml 1.0 Mt/y S under"coﬁ'struction

At the moment, the complex does not have upstream productlon facilities whtch
provxde semi- products such as slabs fo1 hot strip mill ancl billets for bat rmll Therefore,

thesé feedstocks have been mrported However procurement of abtg arnount of stabs (2. 5

million tonnes per annum).rs not aiways easy and will bé more drfﬁcult.

At ithe sarne time, slab prices “will’ ﬂuctuate dependtng upon the situation of- o
.mternatronal economy, whrle iron ore and coal’ prrces will be rather. stable compared with
semi or finished products, as was the case shown below. . Furthermore in the process of
‘steel strip production, the quality and width of final pmdu{:ts are basically :decided'by slabs.
fed to a hot strip mill; and therefore; too much dependence on purchased slabs from outside.
will make it difficult to meet these customers' requrrernents Therefore the steel complex
will requn‘e to have its own eapablhty to produce slabs in order to prowde qmck and better

response to customers demands However it should be again noted that iron and’ steel_

- making processes requlre huge capital mvestment and infrastructure, mcludmg water and- -

electricity supply.. Because water and electr1c1ty are not abundant in‘the Bang Saphan area,

the availability of those ut111t1es 1s a crrttcal factor fo deade the process capacrty and tlrne g
schedule. ‘ '
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T_rends in International Market Prices of Steef Products and Raw Materials -

500,00 poeememecm ket m ok e |
400.00

e e Hot corI
300.00 e Slab

e Ry et
[l 1 1 ] 1

-0.00
757677787980818283848586878889909192939495
kN " Year

3.4.3"Available‘f'Techriolﬁogi.es for Iroil making _

In Thailand the availability of natural gas is limited and the priority of its usage is
- grven to petro- chermcal mdusuy and electric power generation.  Also the'price of natural
gas is assumed to be U‘~‘.$ 2. 70 per mm- B (million" British Thermal Unit). Those
' _srtuatrons generally prohlbrt the steel mdustry from depen_dmg upon natural gas o

Among coal- based uon makmg processes whtch are alternatives for naturai gas-

E based ones the blast furnace coupled W1th basic oxygen furnace (BF/BOF) process is. most

.feslabhshed and. rehdble in terms  of quality and: quanltty The critical shortcommgs of

‘BF/BOF process are the’ larger fac111ty cost mcludmg BF, coke battery and BOF as well as

the’ lack of ﬂexrbrhty of operatron w1th regard to- stop and go. - There are several other
;processes but all of them are erther in. smdll scale productlon of in the development stage.
At thls moment Corex (or coupled w1th Mldrex), Fastmet and DIOS are possrble candidates.

Corex process has been apphed at IS(,OR South Afrrca in the C‘lpaClty of 0 3

o mﬂiton tonnes per annum But: POSCO Korea, has: started to operate the new model ot
- Corex thh an annuai capacﬂy ot 0. 6 rrulhon tonnes m November 1995 Fastmet process

developrnent wﬂl be comp]eted in the fali thas year The flrst commermal plant will startits

:’_%-'29_7M



operatton in the latter half of 1998 in the U.S., while some furthet 1mptovement is going to
be studied parallelly

Another .strong. candrdatc will be DIOS, whose p]lot plant test was completed
sucicessfully in February 1996 as a national project in Japan. . Based on the test results,
conceptnal de'sig_ning for a commercial plant (1 million tonnes annual capacity per unit) was
cornptete'd in. July 1996 which showed manufacturinig cost reduction by 19% and facility
- cost reduction.by 35% t:ompared with BF/BOF process with coke oven and sinteras well as -
' many advantages in operational flexibility. ~The. operabrhty and reliability of those three
new processes still remam to be secn

In this  report, a"d_irect reduced iron and electric arc furnace process (DRVEAF) is
'assurned as an _exampleﬁca'se of an iron and steel making process. ' As 'explained above,
technical development in the next several years would_x enable us-to iake a decision in
selecting the most"fa:vor'able process and if process selection is made by 1999; the first iron
maki:ng facilities will- be able to start by 2003in Bang Saphan when the necessary electricity
could be 'supplied'by a'new 500 kV transmission line and water could be supplied by the
‘enhancement of the Bang Saphai River pumping station. If everythmg is successful,
facilities could be gradually added up to reach the annual capac1ty of 6 million torines or
moré in concert with’ the enhancement of infrastructure including EGAT power stations, IPP

“power stafions, Tha Sae Dam and other water resources (refer Appendix B.4: for details).
3.4.4 -Reco'mnie'nded 'Facility. Plan

R Stepwrse expcmsron of facﬂiues is recommended as shown below together thh
necessary utility development Although an early installation of - 2 million tonnes of i iron
and stecl makrng capacrly is preferdble utllrty supply does not “atlow it until 2002
Therefore, ‘in. the meéantime it is recommended to install ‘electric” arc fumace(s) and a
contmuous caster to- produce 1 million tonnes of slabs annually as.the. ﬁtst step. - A'500 kv
EGAT transmission line from the BMA grrd 18 scheduled 0 be latd by the end of’ 2001
which will be able to ‘support this EAF 1nstdlldt10n . This amount: is only a half of slab :
consumption, but will’ strengthen the bargammg power in'the procurement of slabs . As for

billets it is"generally understood that procurement of ordmmy quality blllets is muich eas1er 1n'
both domestic and- internationial markets, aid therefone production facilities for b]llets could
be left until the third step, ~ Production- of one Imlhon tonnes of crude steel through EAF. -
will requne an enhancement of the exlstmg water pumpmg statron and water- reservmr in the.

' _steel complex as well as some modlflcahon of 1 power transrmssron lines and mstallatton of a

' voltage stabrllzer to reduce the voltage ﬂuctuanon mduced by EAFS
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_ ‘Recommended Facilities for the Bang Saphan Steel Compiex

(million tonnes)

“Step  Completion - Tron Steel . Hot Cold . Coaling Remarks
. Year - Making. Making Rolling Rolling
" Current _ S -3 ‘ 0.15  No more facilities

pqssible because of
oo _ _ electricity limitation
1 2001 1.0 - 1.0° 0.1  Water pump enhance-
' : ' " ment necessary, Electricity:

- C ... .. 500XV transmission line
-2 2002 1.8 1.5 o 0.2 -Iron making process
- B ' o - o decision before 1999
3 - 2000 18 .20 RO 7 Tha Sae Dam water'
' ‘ " 15 Memfy _
N . . _ (1400 MW IPP),
4 2006 ~1.8 20 0 20 _ ' Tha Sae Dam water
_ . B o _ - 15 Mem/y _
Total. 5.4 6.5 - 6. 1.0 0.5 * Bang Saphan river basin-
: : o - R . feservoir development
: A!tcm_atives: Larhcr msldliauon of one DRI unit to assure its opemblhty and reliability. -

~ Inthe second step ‘in 2002. 2.5 fnillion'tonnés of iron and steel making capacity
‘would be recommended adding 1.5 million tonnes to EAF capacity and 1 8 miillion tonnes- to
" DRI capa(:lty Then in 2004 when water ‘;upply from the T ha Sae Dam will be secured and-
clectnmty supply will be enhanced through EGAT new power stations and IPP plants az
-rmlhon tonne long product complex’ could be completed ‘and in 2006 flat rolled product
© capacity - could be" expanded through the constructxon of a 2 million-tonne iron and steel
aking plant followed by a thin siab caster and hot strip rml! Recommended facilities for
-~ hot rolling and ﬁmshmg processes are ﬂgmed out in relatlon to the steel market analysis. by
product’ category But those finishing facilitics plans may be modified from time to time
| dependmg upon- the market situation and thie entrepreneur $ stratcgy A producﬂon flow
- image in 2011 is shown below.



Recommended Facilities for the Bang Saphan Steel Complex in 2011

- Hot Strip . B -
B 24 g~ ColdStrip]| 8 EGL 0.2
Tronmaking| | Steelmaking TSP R
541 [ | 165 12.0] - cGL 10.31]

: I Bar 0.7 I . l l * Existing
* Figures 'a_re"u} mi]_ﬁon toones.  bf Long (1ol [ | Underconstruction

"% TSP; Thin Slab Process _ .
' I:} _ Recommendec

3.4.5 Other 'Po.ssib:iiities ‘for Iron Making

: In this Study construction of i_ron-'making plants in Bang Saﬁhan is recommended.
But there are two other possibilities foi procuring iron to feed electric arc furnaces, and these
* options sho_ul'd be carefully co'nsi'dered in the' selectiﬂn'of an iron ma_.ki_n'g' technology. '

a) ~ Re- utilization of unused capac;ty of iron and stecl makmg in Japdn :

.Due to restructurmg moves in J apan, thme isa slgmﬁcant volume * of unused .
_iron and steel making | facﬂmes Wthh were substantlally modemized enough in

production efficiency and environmental protecuon . Some of those facilities

could ‘be- economically 1eut1hzed thmugh a. joint venture or a long term
: purchasm;, or folling contract, - This would be- worthwhlle to cons:der from
the v1ewpomts of economy and env1r0mnent ' '

b Constructlon of DRI plant in forelgn counlmes )

- Among ‘DRI proces‘ses the threx process will be ths most estabhahed and -
reliable, if natural - gas is available and - cheap Inyestment in the Midrcx

process in such country as Venezuela where natural gas cosﬁ%"o'r'l-ly_ afifth of the |

' cost in Thailand and is abundant in iron ore, would be another possibility.
*Note: ~As of December 1995, it was reported that 13 blast fumaces'\#efé not in Opei'aiidrl in

" Japan, ‘whose fotal volume was 32,602 m3, eqmvalent toman annual 1mn making capacity
~of about 20 million tonnes, :
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4. INVESTMENT DEMAND IN THE BANG SAPHAN -
. INDUSTRIAL ESTATE

4.1 Resiﬂ_ts of Investment Demand Sui‘?ey
- Que’Stibhnaife_ Survey RéSt_ilts

| The Study Team conducted the questionnaire survey on the enterprises in Thailand,
Japan, U.S.A, Taiwan and South Korea. -

The number of questioned enterprises in each country is shown below. -

Thailand Japan USA Taiwan Southi Korea ~ Total-
“2.880 © 2383 1,000 T 1,000 500 7763

The major questions are the possibility to invest in Bang Saphan industrial estate as
well ‘as “the réquired supportmg facilities  in - the v1cm1ty 'of the industrial- estate . The
questlonnalre survey ‘was _conducted by interview in Thailand and by mail in the other

counties (refer Appen_dlx A1 for details).

' - Rate of. Resbo'nse'

_ Ofa total of 7, 763 entclprises dpproa.ched 901 flrm&. rcphed witha response 1dte of'
L 6%. -

The gos blllt)[ to locatc m thc Bang Saphan Industnai Estat

Concerning the poss:blhty of 1nvestment in the Bang Saphan 1ndustr1a1 estate, 27

o comp_a_me‘; __an_swered ‘yes’, a rate. of 6% agamst 436 cffectlve answers. - 111 or 25%

.companies ; anéwered possxbly Therefme 138 enterprises (31%) showed some interest in

o 'mvestment in the Bang Saphan mdusmal estate.

Interest in Locating in BSIE |

:Yes .
Mj : - Possibly -
o 25%
"._'2:'.0 e ‘ IR . o .
' 69/5 - © (436 companies) - . . -
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Of the total of 27 firms ‘which replied ‘yes 5 12 are Thai and 7 Japanese I “yes”
- and “possibly” rcphes are ‘combined, 43 Korean and 39 U.S. compames showed mterest m
investment in the Bang Saphan industrial estate. '

By type Of industry, 5 machinery firms and 4 rubber & plastic firms showed intorcst.
Combined “yes” with “possibly”, the industries showing keen interest in investment were
machine industries such as-machinery, electric machinery and transportat_ion'equ_ipment and
iron and steel industries such as basic metal and fabricated metal. |

“Qutline of the inve_stment

The donﬁnant'answor concornin'g expected' land ‘area for invcstment.in:Bahg Sa'phan'
~ industrial estate was 10 - 19 rai followed by 5'- 9 rai, and 25 rai (40, OOOm ) was lhe average
of 138 compames

| A‘; for land price, 1. 2 rrijllion'Baht / rai -1.6 million Baht /rai was the dorriinant
answer. T he average of 55 compames was about 1,684,000 Baht /rai (1 050 Baht / m )
The expccted number of employees of anew factory in Bang Saphan was. assumcd'
to be 100 - 299. by 34:8% of mvostors followed by 30 - 99 by 24. 6%.. 4 companies,

including 2 Thai. compames answered “More’ th'm 1,000 emp]oyoes The average of 122 |
'compames was 270 workers, T

2) Interview Survey Results

- Possibility to 1oc'alte'_in the Bang Saphan Industrial Estate

i To confirm the poSSibiliiy-_ of 'i'm.'fesimént-_ in the =Bang Saphan- industrial. estate, the
Study Team Conda'ct'e'd inteiview surveys on the foilowing thrée‘ groups Of corrip'a_n,ie's'._ '

- the companies which show interest in- the Bang Saphan mdusmal estate in the
' questlonnalre survey in Thalland (Group A 23 compames)

- the compameq which show- mterest in the Bang Saphan industrial ést’atc in the -
questionnaire survey in Japan and have an affiliated company in Thailand (Gloup'
B:3 compames) ' L o

- the compames belongmg to the gloups of mdustrlal categones selected by the
themehcal approach in4, 2 ((houp C: 38 compames) '

The 1nterv1ew form mcludes 1tcms to venfy the intention of mve';lment in the Bang .

Saphan industrial e‘;tate as. wcll as to know the more conc;cte requnements for the mdustr;al
- estate, : L
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_ 10 companies, o’r'38%,' 'showeci_"strong initerest out of 26 enterprises (Group A and

| Reguirements for thei Bang Saphan 'Indu'_stri'al Estate

- A majority of enterprrees wanted the appomtment of free zones such as BPZ or
FTZ which is useful for 1mport and export. . It takes a long time to receive the
refund of the import tax and 1dle money of the tax is a heavy load to the runmng of
the company

. Sea dccess mcarls to Eastern Seaboard is. required :by :enterpriqes The Eastern'
"Seaboard is the center of manufacturmg now ‘and the relation with it is
1ndrspensable '

- There should be neceqsary-fa'cilities {o encourage éngineers to live in Bang Saphan.
Engineers are likely to live in Bangkok because of lack of entertamment high
" quality school hosprtal efc. '

4.2 Promising *Indus’tr_ial_(fat'egories fOr-‘Bang Séphan’ Indusirial Estate
1y Pro'eedure of -Theoretica} Selection of Industri'al Cat’egdries

‘ .The Study “Team- selected the t'lrget mdustrres to be mvrted to the Bang Saphan
: _1ndustr1a] estate’ from the vrewpomt of - industrial location theory by matchmg two factors;
one is the Iocauon condition in Bang Saphan dlstnct and the other is the location factors of
. 1ndustr1al categories.

_ 'I‘he major advantage of location condmon in the. Bang Saphan mdustrral estate is the

availabrhty of a deep sea port. ’Iherefore the mdustr;es which'use large vesséls to carry in
© faw materials and/or out produets should be suitable for this condition, For example, for
'-'uron & steel 1ndustue::. which depend on the 1mpo:t of taw materials quch as coal, iron ore,

, the proxmuty 0a deep sea port is one“of the crucial condrtrom for site ' selection.
Export mdustrres also prefer to locate in- the v1cmlty ‘of the sea port. In the near future
- automobrle makers in Thalland should start exportmg cars and expandmg theu factories. In

- 'thls case’ some of them wdl have fo' scrap “and build (9 &B) of exrstmg Tots and ‘some will
- have to relocate "The latter shouald select the area in the hmterland of ‘the sea port. The
Study Team rdentlfred those mdubtrrcs based on. preference of the’ seashore locatton
| _condmon ' : ' ' |

“The "next approach is examlnatron of the- mdustual categorles based on the
VGovernment Indusmai Promotion Program The selecuon of mdusmes was conducted



based on the List of Acfivities Eligible for Investment Promotion by BOI (the BOI List).
As mieritioned above, the trend of FDI (Foreign Direct Investment) expanded to Zone 3,
however enterprises tend to seiect the sites in the vicinity of Zones land 2. Bang Saphan
was felt ‘far’ from both markeis and mater;als by busmesq men opelatlng near Bangkok. |
So the Study Team omitted the industries whxch are prov1ded with mcentwes to locate in
_Zones 1 and 2 ‘and selected mdustnes whtch ‘Must be located-in Zone 3* from the BOE List.
Industries selected by this screen corresponded to’ the location condltlons such as seashore

location matket oriented location ete. m order to ehmmate the unsuitable mdustues

The ﬂnai one is the selection pased on the avaifatjle Jocal materials, Iri Prachuap
Khm Khan,: the major mdustrtes are in the agriculture ‘and ftshery sectors $0 mdustrtes :
based on raw materials from these sectors have possibility to locate. Some downstream -
industries related to- the iron and steel industries prefer to locate’ in the v1cm1ty of their
material supplier.

 The prormsmg industrial categones were. selected by the mtegratlon of the above
three methods (refer to Append:x A2 for deta1ls)

2y Selection of Port-Oriented Indu‘Stries

- The Study Team cons;dered the mdustnal categones, Wthh enjoy the advantage of
the seashore area as ‘Port onented industrial categorxe‘; ; ‘

The port—orien_ted i'ndustries are oharacterized int_o the follOWing 3 'c_ategofies: .

- Industrles which need exclusive berths (narrow sense)

- Industries: which enjoy the advantage of locatmg in"the. proxm‘uty of the . port
(broader sense) : '

- 'Industrles which tat(e-'adventage of forming ‘Com'p‘l'e'x-’.”
165 type's'of indu'stry are selected from the thtee t:a_tegori_es _mentioned eb'ove. ’

The Study Team assessed the amount of raw materlals and products to be camed m
and out by S‘htp cargo ' 14 mdustrles are usmg Sh]p cargo more thdﬂ 50% for both canymg
in‘and out and 52 mdustrles depend on shxp cargo mo1e thdﬂ 50% for canymg inor- out.’
Thus 66 mdusn ies are seiected '

The Study Team selected prospectwe mdusmai categones from the results of the
above app1oaehes by usmg the followmg cntena ;

I‘o rnark the hlgh rate both i reclamatlon area and in’ cartymg in and out by sh:p
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- The industrial categories whi'ch' use ship cargo more than 50 % of the total

~As a 1esult 70 types- of mdustry were selectcd as the first prospecuve mdustrlal
categoneb '

3) Selection by Characteristics of the Bang Saphan Area

The Study  Team selected the -industries by - matching location- factors - with the _
characteristics of the Bang Saphan area.

The major advantage of location condmon in Bang Saphan is the exzslencc of ‘a deep
-sea port. However, ‘Bang Saphan is located about 400 km (remotes point) far from the
: Bangkok Metropohtan Area

The Study Team had to exclude ot omit industrial categorles which enjoy the location
in a large city or its outskn“ts As a result, 10 Categones out of 70 arc ehmmated and 60
: prOSpectlve mdustrlal categorles are selectcd o o

4y PoliCy—.Orienth Industries

Pohcy Oﬂented 1ndusmes conmst ot two lype% one is in the BOI List and the other is
export- ~oriented mdustrles The mduc.tnahzatmn pohoy adopted by the Govemment was fo
‘promote export -oriented industries untll the ea:ly 1990s. . The Government continues this
pohcy and adds ‘the policy. of ‘nurturing or promotmg supportmg industries.  These

: 1ndustnes alm at the domestic market

The lst step of selecnon stalled from ellmmatmg mdustrles which correspond to the
'followmg condltlons ' '
- Indus‘tri‘es provided with: BOI lncenti'\ic'; withdut condition in location
- Industrles provxded w1th BOI incentives in Zone ‘2 or 3’

After ehmmatwn by the above criteria, the mdustr;es are scwened by the location
condmom in Bang Saphan area. Comparmg the %elected industries with expmt orlented -
' mdustnes almost all the mdustrles ‘were found in both lists. - '

L5y Selectton of Resource—Orlented Industnes
B One of the major mdustrles m Prachuap Khlrl Khan provmce is S food proccssmg as
ment;oned in’ the prev;ouq scctton Industrtcs usmg agrlcultulal products as.raw material R

_ :are thought to be prospecttve mdustnes Camlmg of frult and seafood coir ﬁber coconut
' ,"furmtu;e ' ' ' '
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‘These resource- orlented industries “are mcluded in the prewous selection of port-
oriented and pohcy orlentcd mdustrxes

"Iron and steel industries have 'alre'ady been located in ‘Bang Saphan. ' These
industries will expand and form a complex-of iron & steel industries in the future.

6) Promising Industrial Categories

'The target industries or the promising industrial-categories are selected through' the
above-approach and the result of the. selection which is the fundamcntal mput for the
p]annmg of the Bang Saphan industrial estate, is shown in Table 4.1."

4.3 Industrial DeVelopment Demand i_n' Bang’ Saphan
D ‘Macroeconofnic Poirit of View

In the Westem Seaboard Ared (WSB reglon) mciudmg Bang Saphan . DlStI'lCt
\IESDB conducted the projection of ‘the regional economy in cooperatmn with the JICA
Study Team (WSB Team) for the year 2001, 2006, and 201} In this projection the GRP
'(Grosq Regional PIOdUCt) is estlmated for three cases:  The WSB estlmates of the industrial
 sectors including m.lmng, constmctlon eleclr1c1ty and ‘water supply are sununarlzed in the
. followmg table '

GRP of Indusmal Sectors in WSB in 2001 2006 and 2011

© 7 upity million: Ballt %

. _ . " Annual Growth Rate '
- 1994 . 2001 92006 - 2001 - 95:01 | 02:06 - 07- no

Low Case - 48985 88,403 134,776 205474 = 8.3 88 . 88 ..

Middle Case - 48,985 122,575 197,408 . - -296,833 140 100 . 85

High Case 48,985 . 122,575 246,541 . 434,490 140 150 . 12.0°

Note: These figures are still under consideration, lhei‘efore'subje'ci_ to change. © -
Source:  Working Paper of Macroeconomic Development Scenarios for WSB Region.

Based on these esumates the Sludy Team plO_]GCtS GPP (Grosq Provmczai Product)
of industrial ongm in Prachuap Khiri Khan in 2001 2006 and 201 1

The Low (,asa in the WSB estimates is assumed as the Uend case,. thereforc the
development of thc Bang Saphan Industual Estate as weil as that of other 1ndustr1a1 estates in v
“the WSB Reglon is exc]uded exphmtly Thus the Study Team adopted the Mlddie Cas,e and

ngh Case ifi-the- WSB' eshmates for the plOJectxon of GPP in Prachuap Khm Kh'm The |

- qssumphons of the pro;ect;on ale the followmg
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1) The: manufactunng mdustly ratio in GPP i is assumed to be 80% (m 1994 this
ratlo was- 70%)

. i) _Durmg the per iod from 1995 to 2001 the other provmccs included in the WSB
Region will have a shightly- more 1ap1d growth compared with the Prachuap
Khiri Khan.

: iii)' During the period from 2002 't0.2006. the growth of industries in Prachuap Khiri
Khan will be more  rapid compaied with other provinces because of the
dcvelopment of the Bang Saphan industrial Estate and iron & steel industries.

iv) - During the peuod from 2007 o 2011 the manufactunng sector in the Bang
' Saphan New Industrial City w1ll be in full operation.

'_Ba'sed on the above assumptiOns‘and the WSB estimates - the:Study Team conducted
the prOjGCthﬂ of GPP of manufactunng sectots in the tar get years as shown in the followmg
table. '

'. GPP Manufactunng Sector in P1achuap Khm Khan in 2001 2006, and 2011

~unit: million Baht %
-Annual Growih Rate .~

19940 2001 2006 2011 9501 (0206 0711

Scenario ILow). 6661 18,162 37400 = 67314 182 155 125
.Scenari'o_'Z('High) 6,661 18,162 . 42485 87,182 " 182 185 15.5
Note: ~ 1994ais-an actual figore. In 2001, the esumates of both ngh and Low cases are saine,

Source: The’ Study Team estlmates

Assuming that manufactured pxoducts in Bang Saphan w1li increase dlast:cally and
“account for 60 - 90% of GPP as shown in the table below, the’ value-added denved from the
Bang Saphan area’ (mcludmg the mqnuffxctuiels in theé Bang Saphan Industrial Estate and
~Iron and Steel Complex) was estimated. I the estimate, the conflgmauon of the
g manufactunng sub-sectors identified in the pxecedmg section is conmdcned

- Pel centage of GPP in Bang Saphan Axea agamst Tot'ﬂ GPP

_ o unlt %
o000 o006 . o2om
_ Scenz\riol L 60 : 7 R0
'_ Scenauo2 ' '; g .8'0 o §0 _. ’

The valuc—flddcd 'md development area f01 mdustrnl use in the B'mg Saphan area are
set '15 foliows :
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. _ (Scenario’] + Scenario 2)
~ Year - Value-added (mill Baht) - Arca (ha)

2001 10973 1500
2006 2751933169 3528 ~4454
© 2011 53394 ~75469 ~617.9 ~808.2
Source: The Study Team cstimatcs.
2) - Results of Questionnaire Survey and Interview Survey

a. - Demand for Land Area in 2001

The Study Team ideh:tifie.d fhat 10 of 63 companics might invest in the Bang Saphan
Industrial Estate by 2001, according to the inieiview survey. “The types of industry are as-
follows: Chemical 3:iron & steel 3 furniture 1; milchinery 1; aulo parts 1;-and electrical

machinery 1.

~ The average site demand- per company is arotnd 36 rai. The (otal areéa demand by
2001 is 360 rai or 57.6 hectares as shown below. '

Type of industey " Weed of Major product . The reason of interest , ... The requircment to VE .
' : U Llandarea | . Clyo2o3 4 s e 7|1l 3 4 s ‘
‘Chcr_m'ca! E R ] rél Pharmaceutical bulk . O 0O 00 Lo ] O 1() million Baht/cai)
~Chemical ~ - |- 150 rai [PX.PTA 10 O . OJ0 ¢ .
Chemical _ el s [pve, v Ans, PR o 0 0. O O . J(2.miltion Bahtrai) -
Furiture - .5 rai | Wosden forsiturs O Lo . |o S o :
Machinery 30 rai [Pump oo 000
Auto Party ) . 20 rai tBearings . R ie] . o OO
Flectrical Machinery 10 fai [Electrical equipment 0.0, O 1000
Machinery ’ - 20 rap |Hoist - O Q' Q . Yo} e N
fron & Steel : - 20 rai |Stee] Service Q0 2 N &
Fabricated meial - . = 40 ril |Steel Structure OO0 O O
“Total ’ . 360 ral (57.6ha} e
1=Besiﬁeb.eepsés§bn . 1= Good cily tife, )
* 2= Neariron & stesl industey . : :z-l:asyaccenﬁsstemSeabua’d ’
1 3=InFTA - l*Stahlesupp:ynfrarwmalenais
4=InZone3 - : : 4= Land]mne e
© $=In jndustrial estate . S=Mearby customers .

6= Raw matenal: canbe golfrom marared.
7= Sufficient land space :

- The major reasons for compames 1nterest m locatmg in BSIE are 1) o enJoy the |
advantagc of thc deep sea port, ii) to beneflt from the FTA; and m) to take advantage from
the iron & steel mdustnes The ‘main rcqulrcmcnts fcn the mdustrlal estate- are: to be'_
equ1pped with urban famllues to. have casy access' 1o the Eastern : Seaboard and to be
supphed with quahf ied raw materlals fx em the i 1ron & steel complex on tzme B
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b. . Demand for Land Area in 2011

Based on the results  of questionnaire survey and the expansion cocfficient,
cquivalent o the reciprocal of the sampling ratio, total numbers of ‘Yes’ and ‘Possibly’
investors are estimated at 177 and 829 rfespectively as shown in the table belo:

Noof = . Total Expansion _ _ o
Samples  MNimber Coefficient __Replied Number Expanded Number
@) by*  Hayb)  Yes  Possibly Yes Possibly
[Taiwan CLooo 12242 1224 0 1 1 12 135
SouthKorea'® '~ 500 = 3,926 7.85 4 3 3L 306
USA L000. - 5205 521 -3 36 16 188
“{lapan 2,389 29,047 1216~ 77 14 85 170
Sublotal © 4,889 50,420 _ 15 100 144 799
Thailand . 2,888 7,099 1 277 120 il o33 30
Total 7977 58,419 _ 27 177 829
Source: * CTaiwin : 1991 “Tatwan: Fukicn Cehsus chon ofCOmmcrce and Scrncc Induslry chub]u. ‘of China
Korea:  Korea Business Consuhancy
| USA: Dun & Bradstreet Ditectofy
Japan: © 1991 Establishmenit Cénsus of Japan

Thailand: 1952 Industiial Siirvey

_ The conflrmatlon rate of Thalland was acqu:red irom the result of mlerv:ew survey
COnd‘ucted in Thalidnd ‘The reason why the confirmation rate’ ol “yes™ is lower than that of
“possibly” is 1hought tobe: that not a few compames saym g yea.” had already determmed the
3 Iocatlon fora new facility. The confi 1rmatlon rate of four countries except for Thalland was
_ esllmdted on th¢ basis of- lhe-result of ,survey conducted in Japan.

“Thailand  Other Countries

Yes  250% . 343%
- Possibly - 364% . 5.5%

Source: - The Study Team estimates -

~The Sudy Team estimated 'r'two' cases; one is the High case of total com’paniés with
““yes’ and ‘possibly’, - the other is the Low case of the number of companies belonging 10

N 3

yes’. Thal ‘possibly” comparues are also added to the Low' casé in consideration of the
certamty for 1nvestment demand 1dent1fled inthe mtemew sur vey

chenty 10 115 compames are expected to locate in the Bang Saphan mdusmai estate
"by 2011 as shown | in the- followmg table '
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Thailand -~ Other Counirics Total

_'1.0“-' Case 20 companies 50 comﬁa_hics 70 companies ©
HighiCase - - 20 companies . - 95companies 115 ¢companies

The average land demand. per company is assumed to be 50,000m? from the results
of questionnaire survey and interview survey. .As a result, the demand of land area by
2011 is from 350 ha"(2_,188'rai) to 575 ha (3,594 rai).

Companies Land Area

Low Case 70 companies 350 ha (2,188 rai}
High Case  +115 companics 575 ha (3.594 rai)

Source:  The Study Tcam estimates, -
3)  Industrial Development Demand in the Bahg Saphan Industrial Estate

4 In the-estimates by the nlacroscopic"zipproach; the la._i_](l' area includes that of existing
*and future’ expandmg iron & steel industries. On the other hand, the estimates by"the '
MICrOSCOPIC '1ppr0'lch or using quesuonnmre and interview: survey approach, e\cludc the
land area of iron and steel industries. The’ difference of est1mates between the macro and
micro approaches is caused by the tredlmenl of the iron & stcel industries. The land area
~derived from the macrosropic approach not mcludmg iron and sleel mdustnes by 2001 and
20114 1 prOJected to be 48 ha and 348 ~ 538 ha respectlvely "The’ land area calculated by
the mlC]‘OS‘COplC approach is 58 ha by 2001 and 350 575 ha by 2011 The d1ffcrcnr.e
between the two approaches is 10 ha in 2001 and 2 ~ 37 ha i in 2011 and it can bé said lhat |
the results of macro estimate and micro estimate almost coincide, “Thercfore, esnmates of

macroscoplc approach i5. ”zdopted as the mduslrlal development demand in Bang S'\phdn :
industrial area. - ' '
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