Chapter 5 Scenarios and Framework of Industrial
Development in the WSB Region

Table 7.5.1 below shows the past trend of gross provincial manufactoring product (GPMP).
GPMP in the WSB region was 28.4 billion Baht in 1994 (in constant 1988 'prioe&.:.), or 3.48
- per cent of the national total. The development scenarios set out in this Study present future -
- perspectives for manufacturing industres in the WSB region. - The period of industrial
development planning will be divided into three phases correspondmg to the planning
periods of the National Economic and Social Development Plan: 1997 2001 (the Fighih
Plan) 2002-2006 (the Ninth Plan), and 2007-2011 (the Tcmh Plan).

Table 1.5.1 Gross Provincial Manufactaring Production (GPMP)

{million Baht in constant 1988 prices) 1989 1990 1991 . 1992 1993 1994

WSB region . ' 13,810 14,084 16,209 24,220 - 25,167 © - 28,425
o year-on-year growth rate (%) - 2.0 15,1 494 . 39 . 129
Bangkok | : - '2'23 020 254,392 274,673 280,069 291,185 303,214
" year-on-year growth rate (%) 141 -80 - 2.0 4.0 4.1
Bangkok Melropolitan Region (BMR}) 351, Sl:! 408,775 447,283 478,979 512,998 542,391
: . yeat-on-year growth tate (%) 16,3 9.4 7.1 7.1 5.7
Whole Kingdom 46?,632‘ 540,940 603,512 671,783 746,877 815,857
year-on-year geowth rate (%) .8 e 13 il 9.2

- {million Baht in currem pnces) 1989 1990 © 1991~ 1992 1993 1994
WSB region " 14,865, '15,455° 18,796 26,323 28,021 - 32,451
yéac- on-yeargromh me(® - - 0 40 2.8 40.1 - 6.5 “15.8
Bangkok 233,700 278,935 316,223 320,594 343;77% 368,927
" year-on-year giowth rate (%) . - 19.3 13.4 ‘1.4 7.2 7.3
Bangkok Metropolitan Region (BMR} 373,735 451,776 517,113 554,648 612,359 666,812
. year-on-year growth rate( %) co- 2090 145 7.3 104 . 8.9
Whole ngdom 496,714 594,014 707,916 779,092 893,343 1,014,951
‘ year-on-year giowth rate (%) - 196 192 101 147 13.6

{Regional % Shares of the Kingdom Total] ' ) .

: (constant price base} 1989 1950 1991 1992 1993 1994
© WSB region 2095% - 2.60%  269%  3.61% - 3.37% 3.48%
Bangkok . 47.69% 47.03% 45.51%  41.69% 3899%  37.17%

_Bangkek Metropolitan Regiop (BMR) 517% 15.57%  T4.11%  71.30% 68.69%. 66.48%
Note: BMR = Bangkok, Nakhen Pathom, I\onthanburu, Palhum '[ham. Samut Prakan, and Samut Sakhon
Source: NESDB

This Study has presented three alteriative scenarios, with the Moderate Growth Scenario
selected as the most likely in due consideration of the region’s pfospecls and consistency
with the overall development vision for the region, as well as in consideration of
environmental impacts and relevant infrastructure development.
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Based on the Moderate Sceiario, the development framework for industrial development
was reviewed, including the requirements for water, electricily, and transport to support an
" increase in industdal production.

5.1 Definition of the Thfee Scenarios

'The three alternative development scenarios have different growthrates up to 2011, and they
can be sumimarized as follows:

Case | (Base-Line or‘_Trend Scenario)

“The base-line or trend scenario basically corresponds to Case 1 of the macroeconomic

| development scenario of this Master Plan Study, in which the annual average growth rate of

GPP in the industrial sector in the WSB is expected to be 8.8 per cent from 1994 10 2011,

- This growth rate was set by extrapolating the trend (1981-94) annual growth rates for the

~industral sector, thl(.‘h includes mining and quarrying, manufactunng, construction, and

electncny and water supply. For the manufacturing subsector the same 8.8 per cent growth
 rate was adopted i in (hts scenanio. '

Case 2 (Snstamable Growth Scenano)

'Ihe Sustainable Growth Scenario was set to attain moderate and sustatmble growth at a
hlgher rate than that of Case 1, by i mcorporalmg the follomng development effons led by lhe
strategies cstabhchcd in Chapter 4:

« Accelerated inducement" of - mew ' industries in - line with -the regioﬁ’s
gateway/lransshlpment hub functlons import processing, and subreglonal linkages
with Myanmar; '

* Accelerated industrial splilover from the BMR coupled with industrial estate
developmient it the region; _ '

e E.ﬁten'sipn'qf asteel complex at Bang Saphan, including crude steel manufacturing up
o thc_cépacity of 6 million tons, together with downst ream and related indust ries,
» Development of a new fiee teade area conducive to an influx of investments;
+ Promotion of rurat industrial development such as: formation of agro-industrial
- communities and “bam factories,” and | | : : |
-+ Promotion “of industiial modemization, industrial clustering,” and intersectoral
integration by means of esiablishing the relevant policy measures to increase
productivity. |



Case 3 (High Growth Scenario)

'The High Growth Scenario will target higher growth than that of Case 2 by inducing
downstream gas industries (petrochemical complex and chemical fertilizer) using natural gas
to be imported from Myanmar.

5.2  Growth and Structure of the Three Scenarios

GPMP in the WSB region will grow from 32.45 billion Baht in 1994 to 136 billion Baht in
2011 at an annual average rate of 8.8 per cent in Case 1, to 209 billion Baht in 2011 at an -
- annual growth rate of 11.6 per cent in Case 2, or 10295 billion Baht at an annual growth rate
of 13.9 per cent in Case 3. | .

Correspondingly, manufacturing employment will increase from 234,794 workersin 1994 to
433,728 workers {Case 1), 535,110 workers (Case 2), or 717, 758 workers {Case 3) in
' 2011. The incremental workers from 1994 to 2011 would be 198,934 (Case 1), 300,316
(Case 2), or 6_82,964 {Case 3); these estimates of incremental workers céi) bé translated into
base workers for the purpose of land demand forécasting,‘éonsidering that incremental
workers in the modemn sector accounted for 31.9 per cent of total manufacturing workers in

S 1994,

‘These growth rates wn!l be auamed 1hrough an increase in the GPMP of ex1stmg
‘manufzcluring mdustneq as well as Ihrough new industries to be located i in the WSB fegion
under various strateglc ‘developrient efforts mcludmg industrial estate development. The
main subsectors of strategic developnient are also summarized in lhe “Table 7.5.2. ‘The
' following considerations have been mcolporated o ‘

STEP 1: Gr0w1h of the existing manufacturing industries

If GPMP of the existing industries ool'lec_li-'.'e_ty grows at a rate of over 8.8 per cent up to
2011, there would be no need for new industries or new factorics in Case 1. - Accordingly,
" the growth rates in this case have been es'iablish.ed based on the sesults of the Industrial
- Questionnaire Survey by the Study Team (IQS/ST). As the grow1h rates estimated by the
respondents of this survey vary among the respondenl manufactu rers and subseclors growth '
rates in a subsector were caleutated ona w e:ghted average basxs
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Table 7.5.2

Manufacturing Development Framework in ¢he WSB by Scenario

Target year: 2011

Case 1 Case 2 Case 3
Character of the Case «Base-line/Tread | *Sustaiaable growth « High growth
GPMP (in 1994 constant price) 136 billion Baht 209 billion Baht 295 billion Baht
s annual average growth rate/15995-2011 8.8% 11.6% 13.9%
{}) Moufacturing employment (persons) 433,728 535,110 717,158
" 1-1 Existing industeies as of the end of 1994 284,978 234,978 284,978
1-2 New industries 148,750 250,132 ~ 432,780
(2) Modern sector ratio {1994 31.9%) © 54.3% 51.5% 61.7%
© (3) Base workers for factory site demand 80,719 143,773 241,959

Modér sector [{1-2)*{2)]
. {4) Parameier for factory site demand

107 workers/ha

71 workersiha

92 workerstha

(5) Faclory site demand {3} / (4) 757 ha 1,877 ha ’ 2,980 ha
(4,732 ra) {12,054 rai} . (18,038 rai)
*"(6) Gross tand demand (5)/ 80% 946 ha 2,346 ha 3725 ha
R - {5,914 rai) (14,464 rai) {23,281 rai)
(7) Area of planned land development 1,157 ha (Kanchaburi 109 ha, Rafchaburi 208 ha,
(gross land) {7,231 rai) Petchaburi 240 ha, Bang Saphan 600 ha)
=211 ha 1,189 ha 2,568 hz

{8) Additional land demand (6_) -{7

{7,288 rai)

{16,050 rai)

" Factorsistrategles conslderd by scenarlo
. Grmuh of the existing industries
C. Accc!cranon ‘of inducement of )
new mdusmcs in relation to:
- gatewayfiransshipment bub fuactions
'~ fmport processing '
- subreg:onal linkages with Myanmar
-+ Aceeleration of indusirial spiliover from
the BMR coupled with industrial csta:c
..... development in the 1egion
Extension of a ste¢! mill complex at
) Bang Saphan

.......................................................................................................................

Developmeat of "ncw free uadc
area” condu¢ive fo an influx of
investments :

development such as formation of
- ageo-industrial community/community
based development and barn factory

(-1,317 raj)

.....................................

. lmp-ort processmg
food, wood inds.

» electricaVelectronic
* spillover

food, construction
I materials

* motor vehicle parts

U bascd on the Indusirial Questionnaire Surv ¢y by the Sludy Team

. imporl proccssmg
food, wood inds.

+ motor vehicle parts

+ elecicicallelectronic

» mote spillover
food, construttion
materials and metal

: K crude stest base
& mlltion tonslyear © 6 miltion tonsyear
+ dovmstrezm and [+ dovmistreant and -
related Industries, otc. | rolated Industries, ste.
(stool mill comptex) ' . ] (stealmili complex)

= export industries

 goods, moto parts

_|* pori-oriented

metal/chemicals, etc.

* food, other indy-
stries
* mechanical parts .’

i | cxport industries
elecironics, leather -

electronics, leather
goods, motor patts

* port-oriented
metalfchemicals, etc.

stries
« mechanical parts

'6!' industrial

< agro-processing

- agto- processmg

modefmzanora industrial clustering v furnituse s furaiture
and inteesectoral integration * pouery : < potlery
* theough establishing relevant » ship building &~ * ship builling &
~ policy measures condocive repairing | repairing
1o a higher productivity Ko | metal processing |+ metal processing
Vindudement of downstream gas ' |vethylenebase T
industries (petrochemical complex 600,000 torsyoar
and chemical fertitizer) using nateral » chemical fortiltzor
£as 10 be imported from Myanwmar | 1 millon tonsdyear

Source: Study Team
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STEP 2: Increase in labor productivity - o
According to a report by the Thailand Development Research Institute (TDRI), .
manufacturing labor productivity corresponds to 51 per cent of the increase in grdss :
manufactuning domestic product (GMDP). Based on this estimate by TDRI, labor
j)roduclivity (GPMP per worker) has been assumed 1o increase annually at 50 per cent of the
increase in GPMP up to 2011,

STEP 3: New industries/new factories in Case |

Based on past data as shown in Table 7.5.3, subsectoral changes in the GPMP structure of |
the WSB region have been presumed as summarized below. - | N
+ decreasing shares of the food, beverage, and tobacco mdustry correspondmg to
relatively high growth of other subsectors; '
+ increasing shares of the textiles, paper and paper producls and non-metallic mmera!
- products subsectors;
» emergence of basic metal mdustry, ie., stcel complex and: .
- v less 1mpact of subsectors other than the above on structura! changes in GP’VIP inthe
WSB reg;on :

Ca'se 1 {base line or lrend scenario) should reflect the overall past trend. In addition, the
“following recent development have been taken into account;

v A large home electrical appliance maker expressed its wish to locate a new factory in
the WSB region. The machmcry and equipment mdustry, which compnses general
’machme:y, electrical and eleclromc equipment, transport eqmpment and precision
instruments, will be among the main new industries; especnaliy in the Upper WSB, and
will be Iocated inindustrial estates. . o o

» Locat demand-oriented industries, which comprise bakery products, dairy products,
wobd producls,'ﬁlmiturc, and fabricated metal products, will tocate new factories in
Jine withma Cmeconomic gromh'and increases in income. '

* Relocation or industrial splllowr from the BMR will become re!atwely active,

: cspe(:ialiym the Upper WSB, . - '

~» Land-intensivé industries will locale f‘actoncs in thc region; these mdusmes wﬂ!
include fabricated metal product, casting, and construction materials. '

‘s Water-intensive industries producmg beverages, paper (pulp) dyes, and -SOmIe
chemicals will locate their factories in the Upper WSB. '
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Table 75,3 Structoral Changes in the Manufactering Indostrics
of the \WSB Region
JSIC  ([miltion Baht in constant 1988 prices) 1931 1982 1983 1984 1935 1586 1937
s O BT RAEY A0 Ra0E g4z 9330 9908
3114 Food, Beverage and Tobacco T3 OSI 'y, 078 5,764 S 734 6 %7 6,718
321 Textiles 146 154 183 193 344 427 470
322 Wearing Apparel 3 3 3 2 3 -3 k!
- 331-2 Wood, Wood Products angd Furnituce 383 314 239 248 253 249 252
123-4 Leather,Leather Products and Foolwear 12 i i5 16 16 19 22
~ 341 Paper and Paper Products 857 £46 893 963 724 8§23 © 917
+ 342 Peinting and Publishing 7 9 3 9 9 9 10
© 351-4 Chemicat and Peiroleum Products 42 43 - 48 47 43 69 4
"355-6 Rubber and PI&ttrc Products 39 46 §3 63 87 117 {35
_ 361-% Non-Metaltic Mineral Products 330 372 19¢ 441 409 476 488
371-2 Basic Metal Produgts 0 o 0 0 0 0
.7 38Y Fabricated Metal Products ¥7 18 3 o 23 25 34
. 382-5 Machinery and Eqmpmcnt 53 a2 10 52 47 5t :
N A6 A2 ABA S 896
Shares of the Totel) 00 10600 10000 100.00 10000 10000
- Jn 4 Food, Beverage and Tobacco 68,48 7393 £8.54 69.37 70.42 £9.23
321 Textiles 228 ;188 254 232 422 458
1322 Wearing Apparet 005 - 004 0.04 0.03 0.03 0.04
73312 Wood, Wood Preducts and Furmmn: 442 83 322 299 I 268,
323-4 Leather,Leather Products and Footwear 0.1¢8 014 0.20 Q.20 0.9 C e
34} Paper and Paper Producis S 1336 1033 0 L 1212 1169 830 8.81
. 342 Printing and Publishing 011 R o1t %10 ot © 010
3514 Chemical and Peisoleum Products 0E5 083 065 - 087 0.53 0.74
355-6 Rubber and Plastic Prodocts 0.64 056 09z | 08t 108 - 128
361-9 Non-Metaltic Mineral Peoducts 5.45 455 . 538 530 $03 510
371-2 Basic Metal Products 0.00 0.00 0.00 000 000 ' 0.00
381 Fabricated Metaf Products ez 0.2 031 S02r 031 . 038
382-5 Machinecy and Equipment 0.83 0.51 0.5 0.63 057 - 0.54
- 390 Other Manufacturing ladustries 361 3.37 5.02 5.82 $.51 6.38
TSIC - (milliba Balt in 1988 ¢onstant price) - 1988 - 1989 .. 1990 1931 1992 l993
S ™ N IES TUEI0 TA0R 18203 T 340 33 ied
3 4 Food Bcwragc and Tobacco k) 212 i 931 8,377 9 661 11,824 11,253
321 Tentiles 784 1,162 E 106 1,163 - 3,388 3,308
322 Wearing Apparel 3 i | 4 -4 5 -4
- 33{-2 Wood, Wood Produicts and Furnituse 271 369 483 - 415 432 - 381
© 3234 LeatherLeather Products and Footwear n 43 - 54 .59 62 S0
- 341 Papéc dnd Paper Products 949 LIT4- 1443 1685 3830 4582
342 Pdniing and Publishing * 1P 14 - 15 17 S I 2
351-4 Chemical and Fetroleum Prc-ducts B ] 123 133 B3 . 60
155-6 Rubber and Piastic Products 149 159 190 © 9 646 760
151-9 Non-Metallic Mineral Products 623 803 954 11059 1692 2,119
371-2 Basic Meta] Products 0 L] 3 139 172 200
381 Fabricated Meta) Products 33 40 47 65 81 103
382.5 Machinery and Equipment 12 83 9% 11l 128 158
.. 390 Other Manufactudng fndustries L Lo32 S19 1179 - 1480 - 1790 2145 2
% Shares of the Totah) CT10060 16000 100.60 10060 10000 10000 -
311-4 Food. Beverage and Tobacco 6396 G467 5343 5960  4BE2  447F
321 Textiles - ' 696 8.41 7.85. 747 1393 1314
332 Wearing Apparel _ 003 0.02 003 003 002 | o0z
3312 Wooed, Wood $roducts and Fumiture 240 267 343 238 1.78 1.51%
323-4 Leather Leather Products and Foow.car 0.33 on 0.38 .35 0.2 ‘0.28
34t Paper and Paper Products 2T .50 10.25 10.39 1581 18.21
342 Printing and Publishing - 012 010 0.11 0.10 0.08 009 -
3514 Chemical and Petrolcum Products 048 0.80 088 0.82 062 0.24
355-6 Rabber and Plastic Producis © 1.2 1,15 1.35 1.35 267 302
3619 NonMetaliic Minecal Products 552 582 684 653 693 .43
371-2 Basic Metal Products 000 000 0.02 066 0.71 079
331 Fabricated Metal Products 030 023 0.33 0.40 0.34 0.41
382-5 Machinery and Equipment 064 0.60 0.68 068 0.53 0.63
390 Other Manufacturing Industries 8.16 665 837 9.13 7.39 8.53

Soutce: NESDB
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STEP 4: New industries/ factories in Cases 2 and 3
New industries in Cases 2 and 3, some of which are shown in Table 7.5.2; have becn selected

in light of various factors/strategies by scenario, and locational charactedistics of the
industries, focusing on regional comparative advantages of the WSB region {(e.g., seapor,
airport, and free trade area) and their growth potentials.

Special projects have been included lil:] Cases 2 and 3. - In Case 2, a stec! complex,
downstream-refated industries, and other industries to be located in the Bang Saphan area
" including an industrial estate as shown in Table 7.5.4, would generate a total of 53.3 t0 75.5

‘biltion Baht of GPMP in 2011 (refer to the JICA-sponsored Feasibility Study on Bang
" Saphan Industrial Estate). Likewise, a petrochemical complex and a chemical fertitizer
factory in Case 3 would produce an additional 14.1 billion Baht of GPMP.

Table 7.5.4 GPMP of Special Projects in Case 2 and 3 (2011)

* Bang Saphan : Petroche-
Unit: - | Miniomum  Maximum | micals & -
- (miltiom Baht in constant 1994 pnces) Case -~ (Case . Fertilizer
TSIC : Total _ 53,394 - - 754691 14,106.
= 3{1-4 Food, Beverage and Tobacco | : 681 L0420

321 Textiles - . o L1540 154
322 Wearing Apparel X ‘

© o 323-4 Leather, LealherProductsandFoolwear : ' o
331-2 Wood, Woaod Products and Fumniture | G 180 337

. 341 Papecand Paper Products S : 72 246
1342 Printing 2nd Publishing _ : o '
S 3514 Chémica] and Petroleum Products f - 3,698 4,763 14,106
' 355-6 Rubber and Plastic Products - ' o : : :
. 361-9 Non-Metalfic Mineral Products . o 1,792 . 308
371-2 Basic Metal Produces ‘ 43,146 59,223
© 381 Fabricated Metal Producis ' L ’
© . 3B2.5 Machinery and Equipment - 3671 6 643

390 Othes Manufactusing Industries
+ Source: Bang Saphan {Feasibility Study on Bang Saphan lndusmal Fs!ate[llCMEAT])
Petrochemicals and fertilizer-- Sludy Team

Meanwhile, '[‘abIes"I 5.5 10 7. 5.9 present detailed data/information on the development
frameworks by scenario; i.e, “Table 7.5.5 indicates manul‘actunng GPP by development
scenario, Table 7.5.6 mdlcates mauuf‘aclunng employment by devclopment scenarto, and
* Tables 7.5.7t0 7.5.9 11!uslfate the WSB’S manufacturing dewlopmem f'rameworl\ (Cascs I
103).



Table 7.5 Manufacturing GPP by Developraent Seenario

Unit:
(million Baket in constant in 1994 constant pricas

Gross Provincial Manufacturing Product

Y 2011
Y1994 | Case ] Case2 Case d

Growth RatefYear

Case 1 Case 2 Case 3

TSIC Total

32,451 136,098 208,535 294,959

88% 116% 139%

* 311-4 Food, Beverage and Tobacco
321 Texiiles
~ 322 Wearing Apparel
" 323-4 Leather, Leaiber Products and Footwear
- 331-2 Wood, Wood Products and Furmiture
341 Paper ad Paper Products
342 Printing and Publishing
"351-4 Chemical and Petroleum Products
355-6 Rubber and Plastic Products
361-9 Non-Metallic Mineral Products
371-2 Basic Melal Products
- 381 Fabricated Metal Products
382-5 Machinery and Equipment

14,837| 45,449 56,599 69,375
3,382| 14,768 14,922 14,922
M 24 24 29
120 $51 5s1 778
735] 2,414 3,980 3,759
5665 19,508 19,580 21,736
27| 16l 161 161
67| 1,448 5,146 21,371
921 S131° 5131 5,953
2,923 11,650 14,651 18,358
219} 4,670 47,816 68,903
143 1,739 2,949 8,999
218] 17,998 25,151 44,882

68% 82% 95%
9.4% 91%  9.1%
T5% 75% 47%
9.4% 94% 116%
7.2% 104% 10.4%
75% 7.6% 8.2%
4% 11.1% $1.1%
19.8% 20.4% 40.4%
106% 106% 1156%
85% 9.9% 19.4%
180% 353% 2333%
158% 19.5% 27.6%
208% 322% 25.8%
T4% B82% 100%

350 Other Manufacturing Industries

3,123] 10,587 11,874 15,733

% Shares of Total {composition)

2011
1.994' Case}  Case2 ~ Case 3’

Changes in Shares
from 1994
Case | Case 2Case 3

Total

100.0 100.0 . 100.0 - 100.0

31-4 Food, Bevarage and Tobacco -
321 Texdiles.
© N1 Wearing Apparel
323-4 Leather, leather Preducts and Footwear
3312 Wood, Wood Products and Furnituce
341 Paper and Paper Products '
342 Printing and Publishing
351-4 Cherical and Petroleum Products
~ 355-6 Rubber and Plastic Products -
3619 Non-Metallic Mineral Products
371-2 Basic Metal Products
381 Fabricated Metal Products
382-5 Machinery and Equipment -
330 Qiher Manufacturing Industries

45.1 334 O 27.1 23.5
16.4]  10.9 1.2 5.1
00l 0 00 00 0.0
0.4 0.4 03 03
2.3 1.8 19 13
178 143 94 - 74
0.1 01 01 0
0.2 Lt 25 12
2.8 38 25 2.0
.0l 8.6 1.0 6.2
0.9 3.4 229 23.4
0.4 1.3 1.4 3.
07 132 12.1 15.2
96 . 18 5.7 53

-12.3 -18.6 -22.2
04" .33 54

0.0 01 -0.1
05 04 10
<317 8.1 -10.1
0.0

0.9 2.3 7.0
0.9 04 08
0.4 20 -2.8
2.6° 22,1 225
03 10 26
126 114 145
1.3 -39 43

Source: Study Team -

53 Optimum Devélopment Scenario .

Three scenarios/frameworks for manufaciuring development have been comparatively

evaluated. - Conclusively, Case 2 is the best in consideration of its possibility, consistency

w:lh the developmenl vision for the WSB, and Impacts on the environment and re?evant

mf‘raslmcture development.
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Table 7.5,6 Manufaciuring Employment by Development Scenario
Manufacturing Employment (peesons) © - Growth Rate/Year
Usit: persons 2011 (1995-2011)
1994 | Case}  Case2 Cased | Casel Case2 Cased
TSIC Total 234,794] 433,728 535,110 717,758 3% 50% 8.8%
311-4 Food, Beverage and Tobacco 152,692| 228,971 268,095 326,168 24% = 34%  46%
321 Textiles 11,491 28,114 28,499 28,499  s54% 5.5% 5.5%
322 Wearing Apparel 278 368 368 400| wm v 22w
323-4 Leather, Leather Producss a8 Footwear 555 1,203 - 1,203 i.6_98 7% 47% . 68%
331-2 Wood, Wood Products and Fuenituee | ©10,301] 15,997 26,375 24,9131  28%  s7% 53%
341 Paper and Paper Products 2,412 11,388 11,583 17.410]  ee% - 9% 123w
342 Printing and Publishing - 593] 1,536 1,536 1,836| " se%  s58%  © S8%
331-4 Chemical and Products LI72] 5297 12,403 43,581 9.3% 14.9% . 237%
355-6 Rubber and Plastic Products - 9,594 25288 25,288 29,340 - ssn  se% | sen
3619 Noa-Metallic Minecal Products | 14.116] 28.272 37,177 48,171 2% ss% - 75%
371-2 Basic Melal Products 728] 4,898 . 19,625  27.012] 1% 4% . 237%
381 Fabricated Metal Products 2,577 8,199 - 11,888 130,333 7.0% B4% ¢ (156%
382-5 Machinery and Equipment 9,314 42,968 55,742 . 90,975|  e4% - t14%  143%
390 Other Manufacturing Industries | 18,970] 31,229 35328 - 42.618]  a2e% = 274

55%

" % Shares of Total {composition)

Incremental Employment

* Source: Swdy Team ~ -

. ~ Possibilities

Unit: persons . 2011 o from 1994

_ 1994 | Case! Case2 Case3 [Casc | Case2 Case3

TSIC " Total 100.0] 1000 1000 100.0]198,934 300,316 482,964
* 3114 Food, Beverage and Tobacco ; 65.0] s2.8 . s0.t 45.4] 76,279 115,403 173,476
31 Textiles : 49 65 - 53 . 4.0]|16623 17,008 17,008
322. Wearing Apparel _ 0af 0 ol o] - 90. - 90 122
-"323-4 Leathes, Leather Products and Foctwear 0.2 0.3 0.2 0.2] 648 . 648 1,143
© 331-2 Wood, Wood Products &:d Furitire 4.4 17 4.9 . 35| 5696 16,074 14,610
341 Paper and Paper Products 1.0] 2.6 22 - 2.4] 8976 9,171 14,998
342 Printing and Publishing 0.3 0.4 0.3 0.2} 943 . 943 943
351-4' Chemical and Products o] L2 23 6.1] 4,125 11,231 42,409
" 355-6 Rubber and Plagtic Products - | 4] 5.8 47 41| 15,694 15,694 19,746
361-9 Non-Metallic Mineral Products '6.0r 6.5 6.9 671 14,156 23,061 34,061
3712 Basic Metal Products 0.3 1.1 3.7 3.8| 4,169 18,896 26,383
381 Fabricated Metal Products 1.1 1.9 2.2 42| 5622 9,311 27,756
-382-5 Machinéry and Equipment 4.0 9.9 10.4 12.7F 33,654 46,428 81,651
390 Other Manufacturing Industries 8. 7.2 6.6 . 6.6] 12,259 16,358 28,648

Case 1 is the easiest c_ase for éttainiilg average annual industrial growth of 8.8 ﬁer'éent. The
Eighth Plan (1997-2011) has a target of 8.0 per cent growth of national GDP whife Thailand -
Vision 2020 envisages 7.0 per cent growth of the Thai economy from 2011 to 2020.



Table 7.5.7 Manufacturing Development Framework in the WSB (Case 1)

Source: Stody Team

Unit 2011 Growth Rate/Year o Shares
{rniltion Baht in constant 1994 prices) 1994 |Existing New Total |Existing Total | 1994 2011
TSIC Total 1 .32,451] 88,332 47,766 136,098 s1% ss%| 100.0100.0
311-4 Food, Beverage and Tobacca 14,837| 34,007 11,442 45449 so% esuw| 457 334
321 Textiles 3,382] 9,867 4,901 14,768 &s% ot%| 10.4 109
322 Wearing Apparel . 7 19 3 4% 60% ' 75% 0.0 0.0
3234 Leacher, Leather Products and Foowcar 120 324 227 551 §0%  9.4% 0.4 0.4
331-2 Wood, "Wood Products and Fumiture 735 1,386 1,028 2.414] 8% 72w 2.3 1.8
- 341 Peper and Paper Products 5.665] 16,526 2,982 19,508] ssu reu| 17.5 143
M2 Printing and Publishing 27 137 24 161] 100% saw] 01 0.1
351-4 Chemical and Petroleumn Product 67 394 1,054 1,448| 11.0% 198% 0.2 1.1
355-6 Rubber and Piastic Products 921f 4,309 822 5,131| esw tosex] 2.8 3.8
36t-2 Non-Metaltic Mineral Psoducls 2,923fF 9,232 2,418 1£,650] 70% 85% 9.0 8.6
371-2 Basic Metal Products 279] 3,000 1,670 4.670] 150% 18.0% ¢.9 34
181 Fabricated Metal Products 143 529 1,210 1,739] so% 1sew| 0.4 1.3
382-5 Machinery and Equipment 218 588 17,410 17,998 60% 296% 0.7 13.2
390 Other Manufacturing Industcies | " 3,123] 8,014 2,573 10,587] 51%  2.4% 9.6 1.8
 Unit: ¢ )] D () % Shares of
: GPMP*!OOO Bahu'v.orker Employmeat - GPMPWorker | Geowth Ratervear]  Employment
(mitlion Baht in coosiant 1894 pnces) 1994 2011 | 1994 ° _20! ] ) {(2) |.1994 2011
TSIC " Total 234,794 433,728] 138.2  313.8) 3w 49u] 100.0 100.0
Jll 4Food Beverage and Tobacco 152,692 228,971 " 97.2 :198.5] 24w’ 43%] 65.0 < 52.8
Textiles ] 11,491 28,114 2943 525.3] saw  asx] 49 . 6.5
_m Wearing Apparel _ 218 - 368 252 652 ir: sew] o0 o
323-4 Leather, Leathet frodocts and Fooiwear 555 1,203] 2162 458.0f 47w asuw] 0.2 0.3
331-2 Wood, Woed Products and Fuiniture 10,30t 15997] - 71.4  150.9] 26%  45u| 4.4 37
341 Paper and Paper Products 2,412 11,388 2,348.7 1,713.0] 9s%  -t8%| 1.0 2.6
342 Printing and Publishing 593 1,536] 455 104.8] ssu sow 0.3 0 0.4
- 3514 Chemical and Petroleum Producty 1,172 °5,297{ 572 273.4] os% eew| ' 0.5 ¢ 1.2
~ 355-6 Rubber and Plastic Products 9,594 25288 - 96.0 2029 sen: aswf . 41 - 58
361-9 Non-Metallic Minerat Products | 14,116 28,272 207.1° 4i2.1] 42% ain] 6.0 ° 6.5
" 371-2 Basic Metal Products 729 4,898 382.7  9s53.5] 1en ssu] 0.3 S B
381 Fabricated Metal Products 2,577 8,199 555 22| rew s L1 L9
382-5 Machinery and Equipment 9,314 42,968} 234 418.9] e 1| 4.0 9.9
350 Other Manufacturing Industries | 18,970 31,229] 164.6° 339.0] 30%  43u] 81 2.2

Considering these national growth rates, the role of the manufacluring sector in leading the

Thai economy, and the growth of manufacturing GPP in the WSB at & rate more rapid than

that of the cotintry, 8.8 per cent growth of the manufacturing industey is deemed feasible.

Case 2 has also been evaluated to be feasible, mainly because a steel complex together with
downstream and related industries would be promoted in the WSB region by the private

initiative of an industrial geoup.
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"~ Table 7.5.8 Manufacturing Developmeit Framework in the WSB (Case 2)

Unit: 2011 Growth Rate/Year| _% Shares
{smiltion Baht in constant 1994 prices) 1994 |Existing  New Total |Existing Total | 1994 2011
“TSIC Total 32,451| 88,332 120,203 208,535| 1% 116%] 100.0.100.0
311-4 Food, Beverage and Tobacco- 14,837] 34,007 22,592 56,599 so% 8| 457 - 27.1
321 Textiles 3,382 9.867 5,055 14,922] ss%  eiu| 104 7.2
322 Wearing Apparel — 19 5 - 24 s0% 7sw] 0.0 0.0
323-4 Learher, Leather Products and Footwear 120] 324 227 ssi]oeow eax]. 0.4 03
. 331-2 Wood, Wood Products and Furniture 738 1,386 2,594 3,980] 3s% 10an) 2.3 519
341 - Paper and Paper Products s.665} 16,526 3,054 19,580] esw . 7en] 175 9.4

342 'Printing and Publishing 5 kY 24 161 1o 1] 0l o0

351-4 Chemical and Petroleum Product - 67 394 4,752 -5,146) 110% wa% 0.2 2.5
1 355-6 Rubber and Plastic Products 921 4,309 822 5,131| es% twew| 2.8 2.5
© * 361-9 Non-Metallic Mineral Products | 2,923| 9,232 5,419 14,651] 704 ss%| - 9.0 7.0
"+ 371-2 Basic Metal Products 279}  3.000 44,816 47.816| 150% 33| - 0.9 229
331 Fabrcated Metal Products 143 529 2,420 2,949} son 19.5% 0.4 1.4
382-5 Machinery and Equipment 218] 588 24,563 25151 seo% 3224 = 0.7 - 12.1
390 Other Manufacturing Industeies | 3,123] 8,014 3,860 11,874] s7% 83w 9.6 5.7
Urit: {1} - (2) o (3 % Shares of
GPMP=1000 Baht/worker Employment |- GPMP/Worker | | Growth Raerveu | - Employment

- {miflion Baktin constant I994pnces) 1994 20011 1 1994 - 2011 (1) 2y 1994 2011
TSIC Total 234,794 s35,100] 138.2 © 389.7] sou  e3w] 100.0 100.0
_311-3 Food, Beverage and Tobacco . [152,692 268,095  97.2 - 21L1| 34w  a7%] 65.0 50.1
321 Texiles 11,491 28,499 294.3 © 523.6| ss%  24u| 4.9 5.3
322 Wearing Apparel 278 368 252 6s.2] 1w sex]| 0.1 0
3234 Leather, Leather Products and Footwear 555 1,203 216.2 - 458.0] 41w 4s5%] 0.2 0.2
331-2 Wood, Wood Products aad Farsivuce | 10,301 26,375|: 714 150.8] s7%w asul 44 409
" 341 Paper and Paper Products | | 0 2,412 11,583} 2,348.7 1,690.4] srn asenl 1.0 2.2
' 342 Printing and Publishing © 593 1,536] 45.5  104.8] sew . sow] 03 0.3
351:4 Chemical and Petroleur Product| 1,172 - 12,403f - 57.2° 4149 149 124%] 0.5 23
" 353-6 Rubber and Plastic Products 19,594 25,288 96.0 - 2029 ss% ds%] 4.1 4.7
361-9 Non-Metaklic Mineral Products | 14,116 37;177] - 207.1° - 394.1| se% 3s%| 6.0 6.9
371-2 Basic Metal Products L7290 19,625| 3827 2.436.5] a1an nsx] 0.3 3.7
381 Fabrcated Metal Products 2,577 - 11,888| 555 248.1) 94% e2%| L.i 0 2.2
382-5 Machinery and Equipment 9,314 : 55742 234 as1.2] viaw 1sox| 4.0 104
390 _Other Manufacturing Industries | 18,970 ~35,328]  164.6 336.}] srw ~43%| 8.1 6.6

Source: Study Team

‘Further, Casé 2 is attainable and reasonable from A Macroeconormic point of view. As shown

‘in Table 75. 8, the total emp!oymem inthe region’s manufaclunng sector is forccast to'reach

“around 535,000 workers in 2011, The MAcro¢Conomic pro;ecllons in the Study Repont- .
*Volume 3 indicated that employment in the WSB mduslnal sectof, including mining and
quarrying, construction, and eleciricity and water supply other than maﬁu!‘aclurin'g’, would
reach approximately 802,000 in 2011 under the Moderate Development Scenario. The
manufacturing employment forecast would account for an estimated 69 per cent of the
industrial employment in the region. GPMP/value added per worker in the WSB
manufacturing sector is expected to grow from §38,000 Baht in 1994 to 380,000 Baht in

5-11



2011, with an average growth rate of around 6.1 per cent per annum, Judging from the
above assessment of employment, value added, and labor productivity in the manufacturing
sector, Case 2 may be considered attainable and a reasonable framework on which to base

regional planning,

18,9270

Table 7.5.9 Manufacturing Development Framewosk in the WSB (Case 3)
Upit: _ 201} Growth Rate/Year % Shares
(million Baht in conslant I994pnccs) 1994 |Existing  New Total [Existing Total | 1994 :20!] .
TSIC Total 32,451] 88,332 206,627 294,959| s1% 13e%| 100.0 100.0
311-4 Food, Beverage and Tobacco | [4,837] 34,007 -35.368 69,375 sow  &suf 45.7 235
321 Textiles - 3.382] 9,367 5,055 14,922 esw el 104 5.1
322 Wearing Apparel : -7 19 10 29F so0%  871%] 0.0 0.0
323.4 Leather, Leather Producis snd Footwear 120 324 454 7781 s0% 11.5% 0.4 03
331-2 Wocd, Wood Products and Furniture 735) 1,386 2,373 3,759] aex o] 2.3 1.3
341 Paper and Paper Products 5.665] 16,526 5,210 21,736| esu e2n| 175 1.4
342 Printing and Publishing 27 137 24 161] 100% 114%] 0.1 0.1
‘351-4 Chernical and Petroteum Product] -~ 67 . 394 20,977 21,371} 11.0% 404u| 0.2 7.2
355-6 Rubber and Plastic Products | 921] 4,309 1,644  5953] osw 1eu] 238 20
361-9 Non-Metallic Mineral Products | - 2,923] 9,232 9,126 18,358] 70% 14u| 9.0 6.2
3712 Basic Metal Products : = 279] 3.000 63.903 68,903] 150% 2ea% 0.9 234
381 Fabricated Metal Products 142} 519 8,470 . 8,999] sow 27e%l 0.4 3.0
382-5 Machinery and Equipment 218). 588 44,294 44,882} sow 3ssu| 0.7 15.2
390 Qther Manufacturing Industries 3,123 8poW4 - 7.719 15,733] siw teow| ‘9.6 5.3
Unit: : ) 2 3) % Shares of
- GPMP=1000 Baht/worker Employment GPMP{WorkeE | Growth RasefYeas Empioymml
{raillion Bakt in constant 1994 pdces) 1994 2011 | 1994 200t | () @ ] 1994 2011
TSIC " Total 234,794 717,758} 1382 410.9] es%  esu} 100.0 100.0
3114 Food, Bevecage and Tobacco 152,692 326,168|  97.2  212.7} 48%  47%] 650 - 454
321 Textiles N 811,491 028,499 129437 523.6] ssw saw] 4.9 . 40
1322 Weafing Appatel _ 278 400} 25.2 2.5 22% esw} 01 0.1
373-4 Leaiher, Leather Products and Foow.ear 555 - 1,698 = 216.2 453._'2 62y 4sw| 0.2 02
331-2 Weod, Wood Products oed Fuesitore | 10,301 24,911 -~ 71.4 ° 150.9] s3w  4s%| ‘4.4 '35
34t Paper and Paper Products 2,412 17,410} 2,348.7 '1,248.5] 123% 3eu| 1.0 2.4
343 Printing and Publishing 593 1,536y 455 104.8) sen sou| 0.3 0.2
351-4 Chemical and Pettaizam Product| = 1,172 43,581 572 490.4] 229% 13sw| - 0.5 6.1
355-6 Rubber and Plastic Products 9,594 29,340] 950 202.9] sen - asu| 41 4.
361-9 Non-Metattic Mineral Products | 14,116 48,177] 2071 38i.1] 75% 3| 6.0 6.7
© 371-2 Basic Metal Products 729 20,112 3827 2,541.4| 237%  néwf. 0.3 -3.8
381 Fabricated Metal Products 2,577 30,333 5555 0 296,7) 1s6% sosn] Lt 4.2
. 382-5 Machinery and Equipment 9,314 90,975 234 493.3] 143w 19s%] 0 4.0 52,7
390 Other Manufacturing ]ndusmes 47,618] 164.6  3304] sexn a2w| 8.1 6.6

Source: Study Team

Case 3 is less feasible, mainly because utilization of natural gas imported from Myanmar as
raw material for manufacturing industries appears to be economically less attractive. (Refer

to Appendix 1)
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, Consistency with the YWSB’s development vision

Cases 2 and 3 reflect steategies and development efforts conducive to the developmcnt
vision of the WSB (Gateway 21 or ISO 2011 [integration through segmentation and open- -
ports] and a world-class quality zone).

e Impacts on environment and relevant infrastructure development
Case 3 will require around 718,000 workers with a larger development effect in terms of
employment generation. With this number of manufacturing workers, the total population of -
* the region would exceed 3.3 million in 2011 Assuming that one worker would support 1.5
other family members, the manufacturing poi}u‘lation would reach 1.79 million, which would
represent 54 per cent of the total regional popufation. Therefore, this case is too heavy
" industry-oriented and may be less realistic. '

i Further, Case 3 would require developrent of additional industrial land with a total area of
some 2,568 hectares or 16,050 rai, while Case 2 would requiré 1,189 hectares likewise
excludinga total 1,157 hectares of already plannied land development as shown in Table
7.5.2. This land demand has been estimated based on the required number of incremental

“workers in the modem sector mainly comprising coilagefhousehold manufactunng, of whlch
the demand for land is in general minimal. The additional development of 2,568 heclares or
16,050 raiin Case 3 may not be desirable from the \newpoml of possible negatwc lmpacts on
agricultural land and the natural en\nronment '

Furthermore, downslream gas mdustnes in Case 3 would me\ntably requm, “costly
ml‘rasltuciure deveiopment I fact, there are reglonal advantages and dlsadvamagcs for the
- ‘WSB region to attract such indusiries around the power plant site m__Ratchabun_, as follows:

 Advantages 1) good access to the raw matena‘lfnatural gas plpclmed from
- Myanmar to Ratchaburi;
2) proximity to the power plant,
3) relatively cheap land price '
) avallabahty of water, and _
5) easrer access 1o large markets such as the BMR and Myanmar. o

K Disadvantages 1) distance to and from seapb_n for export/impot,

2) longer access to domestic market except for Bangkok, and :
3) huge investment costs for infrastructure development.
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The most serious disadvantage of downstream gas industries in Ratchaburi is their high cost;
if the petrochemicats and fertilizers industry must bear this cost, their competitiveness in the
~market will be weakened too much.

On the other hand, Case 2 is considered reasonable. The number of manufacturing workers -
n2011in this case would be arcund 535,000, Againifone worker supports 1.5 other family
‘nembers, the manufactuning population would be 1.34 million, which would account for 41
- per cent of the total regional population, a reasonable share.

* In terms of land demand, Case 2 would require additional industrial estates with a total area
- of about 1,189 hectares or 7,288 rai. This size of land development is likely within the
development capacily of the WSB region.

ln conclusion, through the above oomparatwe asscssment the Case 2 scenario is considered
the opnmu m among the three scenarios.

54 7‘ | De#efbpment Framewqu by Phase and by Province

_ Amohg the three industrial development scenarios presented in the préw’ous section, Case 2
was considered the optimum one. Based on Case 2, this section will indicate development :
framework by phase and by prownce mcludmg land demand by the modern sector. -

n _ Dev_elo_pment_ F‘_ramework by Phasc_

Gross mencml manul‘aclunng product (GPMP)

Table 7.5.10 shows GPMP in the WSB region by the end year of each phase 'The total
GPMP will grow at an annual average rate of 14.1 per cent from 1994 to 2001, 9.8 per cent
between 2001 and 2006, and 9.8 per cent in 2006-2011. '

The farge growth of Phase I (1997-2011) is due mainly to the first cxpansioﬁ 6f the Bang
Saphan project mcludmg a sleel mill complex and relevant mduslnal dcvelopmenl The_

- GPMP of basic metal producls is expected to mcreasc ata rapld rare accounting for 13. 1 per

* cent of the total GPMP in 2011; The machmery and equipnient industry will also grow
rapidly to account for 10.2 per cent of the total GPMP. '



Tabte 2.5.10 Gross Provincial Manufacturing Product (GPMP) in The WSB by Year

1. Manufacturing Total

GPMP (million Baht) % Shares
{in constant 1994 prices) F‘T‘EEM 2001 2006 2011 1994 201 2006 2011
TSIC Total 32,451 81,871 130,763 208,535/100.0 100.0 160.0 100.0
311-4 Food, Beverage - and Tobacco 14,837 28,243 39,583 $6,599f 45.7 34.5 30.3 27.1
321 Textiles 3,382 :6,890 10,469 14,922 104 84 8.0 -7.2
322 Wearing Apparel : 7 13 17 241 00 00O 00 00
© 3234 Leather, leather Products and Footwear i0 - 257 393 “5511 04 03 03 0.3
‘ 3]!-2 Wood, Wood Products and Furaiture | 735 1,838 © 36850 03,9800 23 2.2 2t 1.9
" 34t Paper and Paper Products 5,665 9,798 13,553 19,580].17.5 12.0° 104 -~ 9.4 -
- 342 Printing 2nd Publishing 21 L 6l 99 16t} 0.1° 0.1 0.1 0.4
351-4 Chemical and Petrolenm Produels 87 7220 1,132 5,148 0.2 0.9 09 25
" 355-6 Rubber and Plastic Products 921 2,013 3,285 -S,131] 28. 235 2.5 23
* 3619 Non-Metallic Mineral Products 2,923 6,033 9,070 14,6511 9.0 7.4 69 710
371-2 Basic Metal Products 279 10,735 26,232 47,816] 0.9 131 20.1° 229
381 Fabricated Metal Froducts - 143 1,052 1,973, 729491 04 13 1.5 L4
3825 Machinery and Equipment 218 8,325 13,625 25,15i] 0.7 10.2 104 12.4
3590 Other Manufacturing Industries 3,123 5,891 8,647 11.874] 96 7.2 66 5.7
2. Existing Industries
- ‘ . . ‘ ] GPMP (million Baht) - % Shares
— '(in constant 1994 prices) 194 L 201 2006 2011 ] 19d 2001 2006 2014
TSIC Totat 32,451 438,627 65,318 - 88,3321{100.0 100.0 100.0 100.0
’ 311-4 Food, Beverage and Tobacco (4,837 20,877 26,645 34,007 45.7 42.9 40.8 38.5
321 Textiles 3,382 5,256 7,202 9,867} 10.4 10.8 11.0 11.2
322 Wearing Apparel 7 11 14 19 - 0.0 0.0 0.0 0.0
323-4 Leather, leather Products and Foomear - 120 181 242 321 04 040404
" 3312 Wood, Wood Products and Furniture © 735,955 11,150 1,385): 23 2.0 1.8 1.6
© 341 Paper and Paper Products 5,665 8,804 12,062 16,526] 17.5 18.1 185 138.7
. 342 Printing and Publishing ff27 - 83 ‘85 137] 0.1 - 0.3 0.1 0.2
351-4 Chemical and Petroleum Products 67 139 234 ‘3941 0.2 03 44 04
iss- 6 Rubber and Plastic Prodicis 521 1,739 2,737 . 4309] 2.8 3.6 4.2 4.9
361-9 Non-Metallic Mineral Products - 2,923 4,693 6,582 . 9,232 9.0 9.7 0.1 105
371-2 Basic Metal Products 279 742 1,492 3,000} 0.9 1.5 23. 3.4
- . 331 Fabricated Metal Products . 143 245 - 7360 529f 04 05 0.6 0.6
* 182-5 Mactinery and Bguipment - 218 328 439 588 0.7 07 0.7 0.9
90 Other Manufacturing lndustnes 3,123 4604 6,074 8014 96 95 93 9]
3. New Industries
. GPMP (million Baht} % Shares
“{in_constant 1994 prices) 1904 2000 2006 2011 | 4954 2001 2006 2011
TSIC Total 33,244 . 65,445 120,20} 100.0 100.0 100.¢
311-4 Food, Beverage and Tobacco T h365 12,938 22,592 222 19.8 8.8
7321 Textiles : 1,634 3,267 5,055 -4.9 5.0 . 4.2
322 Wearing Apparel Z. 3 5 .60 0.0 00
* - 323-4 Leather, leather Products and Foo:wear .76 1Sy - 227 0.2 6.2 02
© 331-2 Wood, Wood Products 2nd Furnitere | © 883 1,535 2,594 2.7 023 12
341 Paper and Paper Producis ‘ S994 7 L491 - 3,054 ‘3.0 23 25
342 Printing and Publishing _ 8 1424 09 - 00 00
35¢-4 Chemical and Petroleum Products ’ T 583 ;1898 4,752 (1.8 1.4 4.0
355-6 Rubber and Plastic Products 274 548 822 08 0.8 0.7
361-9 Non-Metallic Mineral Products 1,340 2,488 5,419 40 3.8 4.5
371-2 Basic Meis) Products 9,993 24,740 44,816 - 300 378 313
381 Fabricated Metal Products 807 . 1,613 ° 2,420 24 25 20
382-5 Machinery and Equipment © 7,997 13,186 24,563 24.1 20.1 204
390 Other Manufacwring Industries 1,287 2,573 3,860 ‘3.9 319 32

Note: "Existing industeies™ were industries/factories focated as of the end of 1994,

Source: Stady Team
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During Phases I (2001-2006) and 111 (2006-201 1), the basic metal industry as well as the
machinery and equipment industry will be main sectors leading to the growth of GPMP, the
former will constitute around 37 per cent of the total GPMP produced by the new
industries/factorics 1o be established during the above phases, while the latter will account
for around 20 per cent of the total, Tn addition to these industries, the food, beverage and
tobacco industry will also be active, accounting for around 19 per cent of the tolal “new”
GPMP in the WSB region.

- Manufacturing enmlownent

" The growth of GPMP will require an additional input of employment and therefore the
number of workers will increase depending on the degree of GPMP growth and the labor
- productivity of each subsector. Workers in the food, beverage, and tobdcco industey in the
WSB region will continve to be dominant in number, with a forecast 209,664 in 2001,
234,788 in 2006, and 268,095 in 201 1; however, the shares of these workers as a percentage
of total manufacturing workers is expected to decrease from 65.0 per centin 1994 to 50.1
per cent in 2011 as shown in Table 7.5.11. The machinery and equipment industry will be "
the second largest employer up to 20!1 oonlnbulmg to '17.0-18.5 per cent of the total
workers to be employcd by the new indusiries. '

: M'odem séctor and non-modem sector

~New industries to be established up to 201 1 will need fadmy sites, a main com pOnent ofland
demand. - However, there are a sizable number of coltagefhousehold manufacturing
' enterpnses most of which were not officially registered. These enterprises comprise what
could be called the “non-modém sector,” which are not typ:cally counted in forecaslmg_
mduslnal land demand, but w_hlch are very important jn terms |_1o_t only of absorbing many
workers, but also of promoting conmlunﬁy-based rural déx'cloplllenf. ) |

In 1994, there were 159,759 workers {68 per cent) in lhe WSB manufacturing non-modem

sector ‘and 75,035 (32 per cent) in the modermn sector. The proporlwn empfoyed in the

modern sector is likely to increase due to the movement of mduetnea to the region from the
BMR and other regions. Also, the difference between the non-modem sector and the

 modem sectonshkely to becomemcrcasmgly less, since enterpnsem the non-modem sector
will grow, and l_hen will be coiinted in the modern sector.
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" Table 2.5.11 . Manufacturing Employment in the WSB by Year

1. Manulacturing Tolal

Employment {persons) % Shares

1994 2001 2006 2011 1994 2001 2008 2014

~ TSIC Total 233794 372211 440455 - S35110] 1000 1000 1000 1000
3114 Food, Beverage and Tobacco 152,692 209,664 134783 268095 650 563 533 501
321 Tendites 11,491 . 19463 24605 28499 4.9 52 56 53
322 Wearing Apparel 27 A 332 3630 0.1 01 -0l 0.1
323-4 Leather, leather Produocts and Footwear : 555 8712 1,069 1,203 02 - 01 0.2 D2
331-2 Wood, Wood Praducts and Furnituge 10301 . 18909 @ 22470 28375 © 44 - 51 50 4.9
© 341 Paper and Paper Products 1412 . 6925 8050 ¢ 11,533 10 19 18 - 22
342 Printing and Publishing s ez vo1a8r 18] 030 01 03 003
351-4 Chemical and Petroleum Peoducts 1,172 3534 4572 12,403 0.5 0g 107 23
355-6 Rubber and Plastic Products 9,591 - 15401 - 20,178 . - 25288] . 4.1 41 46 417
361-9 Non-Metallic Minéeal Products : 14116 22,829° 22992 37077 60 - 617 63 - 69
371-2 Basic Metat Products : “129 6936 113248 19.625 3 e 30 37
381 Fabricated Metal Products Cooasn 7066 -© 9934 - 11838] | 1.1 LS 23, 12
382-5 Machinery and Equipment 9314 32459 40399 55742 40 .87 91 W4
390 Other Manufacturing Industries 18970 26919 31965  315328] : 8.1 72 73 - 66

2, Exisling Industries

Employment (persons) % Shares

: - 1594 2001 2006 ¢ 2011 ] 1994 200§ 2006 2011

TSIC - Total i 234794 152,405 167,410 234978] 1000 1000 1000 . 1000
311-4 Food, Beverage and Tobacco -+ ) 152,692 157,681 161485 165404 650 625 : 604 380
321 Textiles : 11491 13,120 14427 15861 4.9 51 54 56
322 Weanng Apparel : . 218 7302, 08 © 336 0.1 0.1 01 . 0l
323.4 Leather, teather Products and Footwear ] 555 64 - 638 0 0z 02, 02 02
331-2 Wood, Wood Products and Furniture 10301 2.825 9,436 9,185 44 39 36 2
. 341 Paper and Paper Products 241 0 754 308 - 3329/ 10 LI i1 1.2
342 Printing and Publishing | o 593 CB49 0 1093 - 14140 03 03 0 04 05
3514 Chemical ind Petroleum Products - L7 LT 241 - 30 035 07 09 11
355-6 Rubber and Plastc Products 9594 13305 16312 ~ 21,237 4.1 53 . 63 1.5
361-9 Noa-Metallic Mineral Products 1AM 1685 - 18] 21,097 6.0 6.6 70 T4
371-2 Basic Meial Products - : 129 1426 2301 3712 03 06 - 0% 13
381 Fabricated Meta] Products . S NSTT 3245 3815 0 4510 L) 13 14 16
382-5 Machinery and Equipment : 9314 10,282 11088 11879 40 41 4l 42
390 Other Manufadturing Industdes ' 18,970 10,554 21,735 23,035] - ‘81 21 21 81

3. New Industrics

Employment (persons) - 9 Shares

. o 1934 2001 - 2006 2011 1994 2001 2006 2011
. TSIC Tolal : HOB06 173,045 150,132 1000 1000 1000
311-4 Food, Beverage and Tobaceo - : 51983 73303 102691 434 424 411
321 Teniiles 6343 10,178 12,638 : 53 59 5.4
322 Wearing Apparel o _ T 24 3 00 00 00
3234 Leather, leather Products and Foonwear 258 . 411 496 02 02 0.2
T332 Wood, Wood Products and Furaiture . B 90834 12675 17,190 .76 13 69
341 Paper and Paper Products : ) 4,174 - son 8,254 - 35 .9 33
© 342 Printing 2nd Publishing - : e g S et 01 00
13514 Chemical and Petroleum Froducts - o C KMo 2150 9,131 15 .11 37
:355-6 Rubber and Plastic Products ‘ 2096 - 3356 0 4050 TR B B 1.6
361.9 Non-Meallic Mincral Products : 6175 901 16080 - ¥ 53 . 64
3712 Basic Metal Products . . ‘ 5,510 10947 15913 S 46 63 - 64
381 Fabricated Metal Products . . : ’ 38 6123 71 “32 35 2.9
382.5 Machincry and Equipatent S IR Xt e B S FYRE ¥ 185 170 173
390 Other Manulaciuring Industies : S 6365 10200 12,293 53 59 4.9

INote: "Existing induslries” were mdusln:s:factoncs located as of the end of 1994
Source: Study Team



Table 7.5.12 shows the number of workers in new industries in both the modemn and non-
modern sector, estimated based on data in 1994 and from the above considerations. The
© number of modem sector workers in manufacturing is forecast to total 61,861 in 2001,
93,034 in 2006, and 143,773 in 2011, corresponding to 51.6 per cent, $3.8 per cent, and
57.5 per cent of the total number of workers.

By subscctor, ‘the modem sector ratio will be highest 'in - industries producing
chemical/petroleum products, basic metal products, and machinery and equipnient. On the
other hand, the non-modem sector will continue to be dominant in the food, bcﬁcragc and
~ tobacco industry, aCcdtiniing for around 66 per cent of the total workers up to 2011,

All the industries/factories to be located in Bang Saphan (refer to the JICA-sponsored

Feasibility Study on Bang Saphan Industrial Estate) have been classified into the modern
sector because of their location within the industrial estate.

I terms of gross provincial manu facturing product (GPMP), the modeni sector ratio would
be ﬁjgher_ than that for workers, since the 's_e.cl-on:' mostly comprises capital-intensive or
-mechanized large industri_cs_!fabtories. The Industrial Survey (1992 data) of the National -
Statistical Office (NSO) found that subsectoral labor productivity (value added per worker)
of establishnients with more than 20 workérs was almost double that of establishments with
less than 19 workers (manufacturing total basis). Table 7.5.13 shows GPMP by the modern
and non-modern sectors, which were 'es_ﬁmal@:d_ considering the dilferences foufnd'in the 1992
~Industrial Suwey.- o ' . o o ;

_(2) B Demand_ f‘b_r lndusl__ria} Land Demaqd (modern sector) - .

Table 7.5.14 estimates demand of the new industries in the niodem sector for factory sites up
to 2011. The total sitc demand was forecast to be 1,877 hectares {11,730 rai) up to 2011;
1.e., 1,259 hectares (7,878 rai) for new industries in arcas other than the Bang Saphan area
(BSA), and 618 heclares (3,862 rai) for the BSA (refer to the Feasibility Study on Bang
Saphan Industrial Estate by JICA and IEAT). By phase, the total site demand will be 709
hectares (4,429 rai) in Phase 1 (including demand in 1995-96), 463 hectares (2,895 rai) in
o _Pilése H (2_002-2006); and 705 heclarés (4,406 rai} in Phase I (2007-2011).
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Table 7.5.12

(Modern Sector and Non-Moedeim Sector)

\WWSB Manufactuving Employmicat in “New Jodustries”

1. Year 2001
Total Non- Modern Seclor Mdern
{Unit: pcisons) Modecn total Sg::gn Other Ratio
TSIC Total 119,806 57,945 61,861 4,770 51031 51 .Gi’.f-_
31i-4 Food, Beverage and Tobaceo 51983 33875 13,108 150 12958] 25.2%
321 Textiles 6,343 30450 13,258 3,298] © 520%
32 Wearing Apparel 20 (i) i o -
3231 Leather, leather Products and Foohsear 258 ) 258 ‘ 258} 100.0%
331-2 Wood, Wood Products and Furniture 08y 4427 4,657 3¢ 4417 51.3%
341 Paper and Paper Products 4174 1460 2,71 27t B5.0%
© 342 Printing and Publishing R I L : . -
351-4 Chemical and Petroleur Products 1,740 ‘ 11,740 20 1.650] 100.0%
355-6 Rubber and Plastic Froducts 2095 - 1677 N9 (419] ¢+ 20.0%
361-9 Non-Merallic Mintral Products 61750 - 3,159 3,016 L 2916] 48.8%
I -2 Basic Metzl Producis 5,510 '_5 510 3335 2,175 100.0%
381 Fabricated Metal Producis 38 761 3,057 3087 §0.0%
- 382-5 Machinesy and Equipmient nm 2247 865 21312{ 100.0%
390 Other Manufacturing lndustries 6365 4455 1,810 1910  30.0%
2. Year 2005 _
Total Non- Modern Seclor Mdern
. ; i | Bang .
7 (Unit: persons) Modern ‘O‘i'w.; | Saphan Giher Ratio
- TSIC Total 1730451 80,01} 3034 0 3835 84,19% 53.8%
3114 Food, Beverage and Tobac\.o 73303 52,913 20390 320 20070 27.6%
321 Textiles 10078, 4,530 5558 5,598 55.0%
322 Wearing Apparcl : o4 24 : -
323-4 Leather, leather Products and Foom:ar o 41 4t ) 100.06% -
331-2 Wood, Wood Products and Furm?ure 12,675 - 6,222 6453 .230 6,223 50.9%
341 Pager and Paper Products 500y LS8 3,264 3264 85.0%
_ 342 Printing and Publishing - 8% - 89 ) . . : ‘
3514 Chemical and Petroleum Producis “2,150 : Y R 190 1960 100.0%
355-6 Rubber and Plastic Products - 3,356 2,693] - 673 673 20.0%
361-9 Noa-Meullic Mineral ?roduct: .92 4380 4821 440 4381 524%
. 3712 Basic Metal Froducts T 10,947 ‘ 10,947 5,755 51521 100.0%
" '381 Fabricared Metal Products 6,128 1,226 4,902 45021, 1 80.0%
- 382-5 Machinery and Equipment 193413 19341 1,850 27481) 1060.0%
390 Other Manofacturing Industries 10,210 6.126) - 4084 4,084 40.0%
3:Year 2011 : o
Total.§  Non- Modem Sector Mdern
{Unit: persons) Modera | -+ total S'Z:En " Other [ .- Ratio
TSIC Toial 150,132 106359] 143773 16613 127,160 - 571.5%
3114 Food, Beverage and Tobacco 102,691 71,163 31,528 1030 30453 30.7%
321 Textiles 12,638 5,503 7.135 410 6,125 56.5%
322 Wearing Apparel 32 »n . i .
3234 Leathes, leather Products and Fool“ car 49 496 4561  100.0%
331-2 Wood, Wood Products and Furniture R FAL. R £ 8,780 370 8419 S1.1%
345 Paper and Paper Products 8,254 2836 5418 150 52681 - £55%
342 Printing and Publishing R 122 _ _ -
355-4 Chemical and Peteoleum Products 9,131 9,131 1.800 7331 - 100.0%
355-6 Rubber and Plastic Products © 405 - 3,240 Hio ) 810 20.0%
361-9 Non-Metalhic Mineral Products - 16,080 S 7430] . 8630 1,220 7430 53.8%
© '371-2 Basic Metal Producls 15913 159131 - 3573 0 6340 100 0%
381 Fabricated Metal Products Y| IR 476 5502 3901 800% -
382-5 Machinery and Equipment (43863 . 43863 2060 A £031 100, 0%
390 Other Manufacturing Industries 12,293 6 116 6,147 C 6047 - 80.0%

Note: "Non-Modern™ sector compnscs collagt.’houschold manufacturing, most of which are ndt officially regls!c{ed

Soucce: Study Team
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Table 7.5.13  Gross Provincial Manufacturing Peoduct (GPMP)
of “New Industrics” in the WSB (Modera Sector and Non-Modem Sector)

1. Year 2001
. 2001 Tolal Non- Modern Sector Mdern
{million Baht in constant 1994 prices) Modera |  total Sggggn  Other Ratio
TSIC Tota) 34 7.53) 25,709 109N 14,737 77.3%
311-4 Food, Beverage and Tobacco 7,366 son| 2344 62 2282  318%
321 Textiles 1,634 360 1,274 1214 78.0%
322 Wearing Apparel c 2 2 -
© 3234 Leather, leather Products and Footwear - 76 : 76 76| 100.0%
- 331-2 Wood, Wood Products and Fumniture 883 - 58} 73 s03] 658%
344 Paper and Papes Products o 186 808 o gog| 81.3%
347 Printing and Publishing : 6 6 - _ -
351-4 Chemica! and Petroleum Products 583 T 583 px ) 351 1000%
"+ 355-6 Rubber and Plastic Products PEL) I We| . 68 ’ 63 . 248%
361.9 Non-Metatlic Mineral Products - 1.340) @8] 856 131 738] ' 639%
371-2 Basic Metal Products 9.993 . 9,993 9416 5571 100.0%
" 381 Fabricated Metal Products 8 161 536 646f  80.0%
382-5 Machinery and Equipment 7.997 ‘ 7,997 1,033 6,961 100.0%
390 Qther Manufaciuring Industries 1,287 804 483 483 1.5%
2. Year 2006
Total MNon- Modern Seclor Mdein
* (million Baht in constant 1994 prices) ' Modemn |- total stggn Cther Ratio
TSIC Total 65448] 12488 52960 27519 25441 80.9%
3114 Food, Beverage and Tobacco 2933, . 8388 4350 156 4394| 352%
32 Textiles 3,267 51 2,695 2,695 82.5%
322 Wearing Apparel 23 3 i .-
3234 Leather, leather Producis and Foohtear 151 151 15f] 100.0%
331-2 Wood, Wood Products and Fumniture 1.535 528 1,007 127 880 £655%
341 Paper and Paper Products 1491 280 {10 121 812%
342 Printing and Publishing N ¥) R V) ) -
3514 Chemical and Petroleum Products 8931 893 - 195 - 03F - 100.0%.
355-6 Rubber and Plastic Products .. 58 fan 13 o 137 250%
" 361-9 Non-Melallié Mineral Froducts 2,433 650 1,808 e LI T27%
371-2 Basic Metal Froducts 24,740 . 24740 23621 L113|  1000%
331 Fabricated Metal Products 1613 Ey) 1,290] ) © 1,290 80.0%
382.5 Machinery and Equipment 13,1854 : 13,186 2,740 10.446] - 100.6%
390 Othed Mariufaciuring Industrics 2573 1,285 0 1,187 1,287~ 500%
3. Year 2011 : \
Tolal Non- . . Modern Sector . Mdern
{mitlion Baht in consiant 1994 prices) Modern | lotal sz:gg q  Other Ratio
T5iC . Total - 120,203 13,9531 100,250 53394 46856] - 83.4%
3114 Food, Beverage and Tobacco 22,592 13,694 8,893 631 8,217 39.4%
321 Textles 5,055 858 4,197 151 4,043 83.0%
322 Wearing Apparel . s s . . -
323-4 Leather, leathes Products and Foobwear mn . 2 ] 1000%
331-2 Wood, Wood Products 4nd Fumiture 2,594 $05 1,689 180 1.509 65.1%
7341 Paper 2nd Pager Products : 3,084 s39] . 2495 72 2an| s17%
342 Priating 2nd Publishing 24 3 -
351-4 Chemical and Petroleum Peoducts © 4,752 : 4,752 3,698 1054 100.0%
355-6 Kubber 2nd Hast:c Products ‘' 617 - 2G5 . 105 24.9%
3619 hon-\ictaihc Mineral Products 5419 1360 4,059 1,792 2,167 14.9%
371-2 Basic Metal Produtts 443816 ; | 448161 43,146 1670 100.0%
381 Fabricated Metal Producis 2410 431 1938 ) . - 1 80.0%
3%2-5 Machinery snd Equipment 24,563 . 24,563 1671 20892 100.0%
350 Other Manufacturing Industries 3,860 417 2413 1413 62 5%

Note: *Noa-Modein® sector comprises coltage/ 'houschold manufacturing, most of which ace not officially régistered,

© Source: Study Team
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Fable 7.5,14 Demand for Factory Sites in the WSB
(New Industries in the Modermn Sector)
(a) Modern Szclor (b} {c=a’b}
Employment (persons) Work Land Demand {(ha)
{cxcept Bang Sapahn) -efs
2001 2006 2011 | /Ma | 2004 2008 2011
T8IC Total 51031 25,199 127,160 559.8 8190 1,2520
I Food, Bevérage and Tobacco 12958 20070 3045880 IO 11713 iy
© 321 Textles 383 5,593 6,725 100 330 5650 613
322 Wezring Apparel :
©323-4 Leather, beather Products and Footwear LG 1] 435 150 {2 R 33
© 331-2 Wood, Wood Products and Fumiture - 4427 © 6223 8.410 70 63.2 - 839 120,
341 Paper and Paper Praducts ) E I o { % 568! 15 36.1 L4380 702
342 Printing and Publishing T : o
351-4 Chemical and Peiroleum Products 1650 ¢ 1,960 7.33% €0 275 37 1222
355-6 Rubber and Hlastic Products 419 | 673 810 601 . . 7.0 112 13.3
361-9 Non-Metaltic Minerat Preducts 2916 4381 17,430 50 583 B16 1436
3712 Basic Metal Producis LIS - 5082 6340) 100 218 505 634
381 Fabricated Metzl Products 3,057 4,902 5502 &0 510 817 . 93.4
382-5 Machinery and Equipment 3 27481 41,8035 120 177.6 229.0 3434
390 Other Manufacturing Industries 1,210 4,084 6.147) 180 10.6 227 M2
{d) Bang Saphan {e) Total{c+0)
Land Demand (ha} Land Demand (ha)
2001 . 2008 2011 2001 2006 2011
TSI1C © Total 143.90 . 35280 617.85 70870 CLIT180 187685
3114 Food, Beverage and Tobacco 1240 6.55 ‘40,55 74.40 118.05 109.95
321 Textiles ' ‘1430 3300 5600 B160
322 Wearing Appacel : C : i
3234 Leather, leather Products and Footwear ‘ - 170 270 330:
331-2 Wood, Wood Products and Fumniture 735 13s 14.20 70.53 96.25 134.30
341 Paper and Paper Products 205 3610 43.50 7225
342 Printing md Publishing ; ‘
3584 Chemicat and Petroleum Products 500 1TE . 6760 S50 50.30 159.80
3556 Rubber end Prastic Products S 700 120 . (1350
361-9 Non-Metallic Minersl Products . 450 4690 60.90 6130 13450 202.50
371-2 Basic Metal Producis 150 20020 33805 13330 25070 401as
381 Fabricdted Metal Products : : 51,00 8170 9840
: 382-5 Machinéry and Equipment ' 13'.15' “14.20 80.20{ -~ 19375 30320 . 413460
390 Ouher Manufacturing Industries 10.60 an 34.20

Note: Site arca of Bang Saphan {refer 1o the Feaﬂbzhry Stedy on ‘Bang Saphm Industriat Estatc ¥

Sour:c Study Team

 Estimation of factory site demand was based on a parameter indicating workers in the new

" industries per site arca (ie,

workers ‘per heclare).

The parameter varies anong

~ imanufacturing subsectors; it is high in labor-intensive industries producing food products,

leather products, and other manufacturing industries and lower in land-intensive mdusmes

such as the manul‘actunng of non-metallic producls

_ Gross land demand

The industrial fand estimated in Table 7.5.14 is the demand for factory sites.. In the case of
industrial estates, land to accommodate factorics includes not only factory s_ite area, but also
areas for internal roads, green belts, public space for utilities, and other public land use.
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The aggregated factory site arca averaged 77 per cent of the gross area of industrial estates
(1Es) developed solely by the Industrial Estate Authenty of Thailand (FEAT) from 1982 to
1995. The Board of Investment (BO1} grants incentives to industrial estate /zone projects of
private developers if the factory site ratio is less than 75 per cent. On the other hand, all
factories will not be located within industrial estates (1Es). Considering these factors, and
assuming that 20 per cent of all factones will locate ouiside of 1Es, gross tand demand up to
2011 would be as follow

:(Total fand ‘deman:d up to 2011, excluding the Bang Saphan Industrial Estate)

1) Demand for féctory site ‘ ' 1,259 (ha)

| 2) Factory site area / the gross land area of © _ 75 (%)
3) Factory location ratio outside 1Es 20 (%)

- 4) Total land demand (IEs)  1,259*(1-02)/0,75=1,343
. (outside) 1,259 %0.2 =252 (ha)

- - - . O Totad 1,595 (ha)

© 5) Total factbry site aréa/ grossland  © (/41 259 (ha)/ 1 595 (ha}«79 (%)

) | Factory Site Demand by Province

' The next concer relates to the location of new industrics in each WSB province. Table
7.5.15 forecast factory site demand by subsector and by province from 1995 to 2011

excluding that of Bang Saphan area (BSA) in Prachuap Khirikhan province. ‘Ratehaburi a

province is forecast to receive the Iargest site arca; 363.9 hcctares or 28,9 per cent of lhe'
total site demand in the WSB region, followed by Petchaburi with 299.1 hectares (23.8 per
cent) and Chumphon with 285.3 hectares (22.7 per cent). Samut- Songkhram province will
absorb only 65.7 hectares (6.2 per cent), following 79.6 hectares in Prachuap Khirikhan
{excluding the BSA). |

In terms of f?ctmy site area by province and subsector, the maclunefy and equipment
mdusny will account for the largest share in Kanchanabun Ratchabun ‘Samut Songkhram,
“and Chumphon due. mainly to the comparatwely large demand in these areas and the
footloose locational characteristics of this mduslry The rcsults shown in Table 7.5. 15 were
obtained waih the methodo!ogy e:\plamed below.
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Table 7518 Factory Site Demand in the \WWSB Poovinee (1995-2011)
cxcluding Bang Saphan Area in Prachuap Khirvikhan

F oy FaclocySite Demand (ha) =
Towl | Kan. _Rac._ Son. Pet.  Kh.  Chu

TSIC Total | 1590] 1654 03639 637 2991 796 853
(Provincial Shares} 1000%) 131%  28.9%  52% 238%  63%  22T%
311-4 Food, Beverage and Tobacco 1694] 2137 390 51 n20 w3y A
" 321 Textites 613 74 242 20 125 40 nu
322 Wearing Appare} o
323§ Leather, leather Products and Footwear 33 07 05 . 02 03 1.5
331-2 Wood, Wood Products and Furniture : 1200] 210 342 11 240 7.1 0 4
34t Papec and Paper Products . 02 126 210 [ IR T R % TR PR
342 Printing and Publishing : o _ R
351-4 Chemical and Petroleurn Products 12 232 37.9 . 330 _ %1
355-6 Rubber and Plastic Products 135 14 2% 07 49 01 36
3519 Non-Mctallic Minecal Products : j43s8l 178 401 74 (386 19 . 327
371-2 Basic Meial Products 634] &2 155 25 203 48 120
. 381 Fabricated Metal Products S 984 w3 0 82 256, 45 208
382-5 Machinery and Equipment 3484 348 1132 261 784 174 T84
" 390 Oiher Manufacturing Industries 332 31 72 43 3.2 24 86

- Shares by Subsector (%)
: . : Total | Kan. " Rac - Son, - Pel: Kh. Chu
TSIC " Total b 10008 1000 . 1000 1000 1000 1000 1000

311-4 Food, Beverage and Tobacco S 13s] 13 07 770 108 330 1S
320 Tewtiles - . © 53 4.5 6.7 3. 58 51 42
" 322 Wearing Appare! . _ _ :
323-4 Leather, Icather Producis 203 Foomca:' 03] 04 o1 04 Gl - 058
331-2 Wood, Wood Froducts and Fusmiture 95| 127 %4 10 8O 81 93
341 Papee and Paper Products 1 s8] 726 sz 2t 54 13 63
342 Printing 2nd Publishing ' : :
3514 Chemical ard Petroleum Products 93] 140 - 104 RN K 2.9
" 3356 Rubber and Plastic Products ' ' 1 08 08 10 - 16 01 13
351-9 Non-Metatic Mineral Products ' ol 108 e N3 19 14e s
“371-2 Basic Metal Producis : 50 590 43 39 68 60 42
381 Fabiicated Metal Products o 78l oe8 77 e s 57 13
" 382-5 Machinery 2nd Equipmeant oo b o) R 3 3980 2670 g 7S
350 Other Manufactuding Industries : _ 271 e 20 73 2730 3D

- Source: Study Team’

: Method to allocate factory site demand to Drownces

l~actory site demand by province was calculated by a numenczd method Locational factors
by. subsector and their prowncnal shares for factory site allocation wese set to estimate
: f‘actory site demand by province through the formula shown in Table 7.5, 16

Locational factors and their provincial shares for allocation should reflect industrial

locational characteristics, potential/strategic positioning of each province for industrial
development, and balanced development among provinces as sununarized below:
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Table 1.5.16 Method for Allocation of Factory Site Demand to Provinces

-~ TSIC G5 LR LP AP Note e
311-4 Food, Beverage and Tobaceo 03 04 03|+ Locational Faciors (LF)
321 Textiles 03 0.4* 0.31G/S: Gatewayfspillover functions
322 Wearing Apparel including availabitity of seaport
323-4 Learher, feather Products and Footwear 05 0.5 and airpont
331-2 Wood, Wood Products and Furniture K 03 01 04 OQLR: Local resource including water
341 Faper and Paper Products ' 0.2 0.5* 03 resource
- 342 Frinting and Publishing . ) ¢ = oriented to waler resouces
. 3514 Chemicat and Petroleum Products 0205+ 03]LP:  Land poteatial for band-intesive
© 355-6 Rubber and Plastic Products | 04 01 00 04 industries
3619 Non-Meallic Mineral Products _ 02 02 04 OG2AP. Agglomesation potential
371-2 Basic Metal Products ' 0401* 03 02 inchuding existing agglo-
" 381 Fabrcated Metal Products ‘ 0.4 03 03 neration 2nd future pofential
" 382-5 Machinery and Equipment ’ . 05 0.5[s LCs structure by subsector is set by
390 Other Manufacturing Industries 05 0.1 0.4] considering its locational characteristics
Method to allocale factory site demand to prevince
(Example of wood, wood peoducts and furniture) Pravineial shares for alfocation (PSA)
Incase of Kanchanaburi (Calculation) _-_ﬁ_..___.,“.b IKan. IRac. Son. Pet. Khi. Chu
{Locational factor * Share of Kanchanabun) : .
G/5: 03 * 0.20 = D.060 Gisfo3|o2]os -0l 03
LR: 0.1 *035=0035 o tr| 01 joas|ois .10 .20 020
LP0.440.10=00%0 Q- 1p] 0400|025 010 030 005 020
, PAI02*020=000 AP | 02 ]0620]025 010 010 020 0.15
ay Apgregated share  =0.175 ) . o
b) Factory site demand total in the WSB 1201 ha

¢) Faclory site area allocated for Kanchanaburi a* b= 120.1 * 0.175 = 21.0 (ha)

Locational factors

)

2)

3)

)

3)

A “gateway/sp:llovel’ ’ factor reﬂccis the WSB mdustna! devclopment strategles ic.,
its regional and subreglonal gateway functions, as well as the potential for industrial
splllqver from the BMR - This factor includes industrial locational orientation not only
for roads/arteries, but also for availability offaccess to a seaport and airpont.

Alocal resource factor matches industrial needs with the provmcnal supply condltmns
in terms of raw matenials and water resoucces.

A land potealial factor is used to allocale the factory site demand of land-intensive
industries.

An ag@lomeration potential faclor includes exislmg industrial agglomeralmn and
ﬁl_mre potential. This factor reflects not only inter-industry linkages such as division of
work, but also a “meril zofagglomeralion,” which direcls induslﬁa! location in general
and the BOI zoning for investment incentives.

By subsector, these four factors have been broken down and distributed according to
jocational characteristics so as to total a score of 1.0 points; however, some factors are
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3)

not always used. Inthe case of the food, beverage and tobaf:c_o industry, for example,
the land potential factor is not used since it is not a land-intensive industry. On the

other hand, the local resource factor is accorded higher points (0.5) considering its |
resource-based character. The remaining 0.5 points is divided and allocated 0.3 points
1o the gateway/spillover factor considering the potential for import processing of food,
and 0.2 points for the agglomeration potential. '

* Provincial shares for the allocation

Gateway/spillover factor

The gateway/spillover factor gives higher shares to the Upper WSB prownces_
(Kanchanabun, Ratchaburi, Samut Songkhram, and Khao Yoi-Petchaburi), one of the
gateways in the WSB region along with the Lower WSB region (Prachuap Khirkkhan
and Chuniph_on province). In principle, the Upper WSB is given a total 70 per cent,,

while the Lower WSB is allocated a total of 30 per cent. Based on this allocation,. - -
:provmc:al shares have been allocated considering the potemlal!’posmonmg of each

province for mdusinal location. For example, Ratchaburi provmce is generally given
the hlghest share among the four prownces of the Upper WSB followed by
Petchaburi. Chumphon province is also expecled to receive a hlgher share than

‘Prachuap Khirikhan as shown in Table 7.5.17..

. Local fESOUICE faclor

Provincial shares of Iocal resource factors wcrc set bascd on resource polenual in the

- provinces. I terms of water resources, higher shares were allocated to the Upper

‘WSB provinces, Shares for agro- industrial rcsources for the food industry were

~ distributed based on the endowment of each prowncc (refer to Table 7.2.3 for
- polentials and.reglonal comparalive advantages _of the \WSB regl_on).

- Land gotentlal factor

The land potential factor incorporates not only ongomg and planned mdusinal estate
(IE) dcvelopment but also land development in lhe f‘uture The fonner oompnses
Kanchanabun 1B wnlh a gross area of 109 heclares (681 ral) \Aahachay IE wnh the
208 hectares (1,300 ral) in Ratchaburi; and Khao Yoi IE with 240 hectares {1500 rai)
in Petchabun. 1Es will be also developed in Chumphon and Samut Songkhrgm, the
lattes on the vast abandoned shrimp field. Accordingly, 10 per cent of faclory site
allocation was distributed to Samut Songkhram, while 10 per cent was disteibuled to
Kanchanaburi, 25 per cent to Ratchaburi, S per cent to Prachuap Khirikhan, and 20
per cent to Chumgphon.
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Table 7.5.17 Provincial Shares for Factory Site AHocation
by Subsceios and by Province

 Gateway/Spillover (G/S) Local Rsource (LR)
TSIC Kan. Rac. Son. Pet. Khi. Chy.|Kan, Rac. Son. Pel. Khi. Chu
3114 Food, Beverage and Tobacco 005 03 01 0is 04] 02 02 008 01 ©2 025
321 Textiles . 05 62 01 02 62 03 0.2 03
322 Wearing Apparel ' :
3234 Leather, leather Products and Footwear - 04 01 04 03 _ o
331-2 Wood, Wood Producis and Fumiture 02 04, 01 63| 03s 013 01 0 02
" 341 Paper and Paper Products . 03 02 02 ¢}| 02 03 0.2 03
© 342 Printiag and Publishing . : .

" 3514 Chemical and Petrolesm Products .0 | 0.1 03 03 61 03 03 ol S0l
355-6 Rubber and Plastic Products’ : 05 01 03 0td o1 - 03 0. 05
360-9 Non-Metallic Mineed Products -~ | 1 T 04 0 03 027 02 03 01 01 03
3732 Basic Meial Products ‘ T -03. 02703 02§ 02 03 02 S 03

381 Fabricated Metal Products 01 03 01 02 - 03
382-5 Machineqy and Equipment ' ' oI5 03 01 QIS 03 :
- 390 Other Manufactuning Industrics 01 03 02 @2 ~02] 02 03 0.2 03
Land Potential {LP) © Agglomeration Potential (AP}
T8IC Kan. Rac. Son, Pet Kh. Chu| Kan. Rac. Son. Pet. Khi. Chu.
31144 Food, Beverage and Tobacco . 01 0301 03 0.13] C.10 025 0065 020 025 015
320 Textites : oo 03 01 03 A ] 080 0.16 0.1 -
322 Wearing Apparel ' 01 03 01 03 0.18

* 3234 Leather, Teather Products and Foobwear 01 03 01 03 ‘0.18] 040 ) . 060

3312 Wood, Wood Products and Fumiture | 01 03 01 03 0.18] 020 025 000 Q.10 020 015
341 Peper and Paper Products : . 01 03 01 03 . 0.18] 0.20 060 S 015 005
34 Printing and Publishing = : ) :

351-4 Chemical and Petroleum Products 1oy o301 03 To0.18] 0.0 080 - - 016 -

© 3556 Rubber and Plastic Products o1 03 0 03 0.18] 005 030 025 040 - 040
361-9 Non-Metallic Mineral Products 01 03°. 01 03 0.18| 005 035 025 005 010
371-2 Basic Metal Products . 003 01 03 “0.13] 0.10 030 040 0.20 .

381 Fabricated Metal Products R 01 63 01 03 . O8] 015 045 005 0.5 .10 010

~ 382.5 Machinery and Equipment 10103 01 .03 0.18] 0.15 045 0065 010 010 015

390 Other Manufacruring lndustsies 01 03 01 03 0.isl 005 025 020 0.10 0.10 030

Source: Study Team

4)

: Agglomera 1001 pOtE‘Il fac;o

Provincial shares of the agglomeratton potenual factor were distributed by app!ymg
lwo considerations. T _he first con_s:derahon was the existing industrial agglomcrauon
represented by the number of workers as indicated in the Industnal Statistics for 1994

~ (refer to Table 7.1.8). The second consideration was BOI zoning; Zone 2 for the three _

provinces of Kanchanabun, Ratchabun and Samut Songkhram and Zone 3 for
Pelchaburi, Prachuap Khirikhan, and Chuniphon. :

Zone 3 in\:;eslbrs ta:fenjoy an eight-year exemption fron corparate income tax, one
year more than that of Zone 2 investors in industrial estates or promoted industrial

- zones. In addition, the BOI designates the categories of industry that can enjoy

incentives to be located in Zone 3 as shown in Table 7.5.18. In this coniext, Khao Yoi
in Pctcl\abuﬁ province is accorded the advantage of Zone 3, neighboring to
Ralchaburi province of Zone 2. One industrial estate is being developed in Khao Yoi.
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Some of the shares to be allocated to Ratchaburi were distributed to Petchabur

province for this reason.

Table 7.5.18 - Blanufacturing Subscctors to be tocated in Zone 3 for the BO1 Incentives

TiISC Zone 3 Subsedors TISC Zone 3 Subsadiors
31112]Mear canning 36200]Glass products
31131 |Canned fruit & vegeiables : (industrial glass, ete.)
31139 Canned & processed fruit and Veg. 369991 Fire protection material or heat insulators
31141 |Canned fish 37110]Steel structures
© 31149 |Canncd & processed fish, ete. 37110]Steel tubes or pipes
- 31151 | Animal/vegetable fats/oils © |({butt-weld processesfiE)
© 31152 Margarine 37110{Coated steel sheeis of coils, excluding
31169 |Modified starch elector-galvanized steel sheets or co:!s
31190| Cocoa’chocolate 371104 Steel wire rods, steel wire, etc.
31213 |Monosodium glutamate monohydrate : {smelting furnaces/IE} -
31219]|Other food producis 371 10{Steel round bars or deformed bars
31220]| Animal feeds (smeling furnacesflE)
31340 Soft drinks 38291 Household appliances
32113 Yarmn spinning 382921 Air conditioners
32115|Weaving or knitting 38320] Televisions
32119 Yamn spinning 383201° Video casselte fe-corders and p!a)ers
‘32120 Household textiles or textile producis 38320¢+ Radios
-32150]Fishing nets : 383207+ Car radios
32190} Weaving or knitting . |38320]+ Radio-tape recorders and players
32201|Ggarments 138320~ Audio systems
32202]Ggarments "138320]+ Compact disc players
32209 Ggarments . 38320|« Digital audio tape players
32209 Labets 38330/ Electrical appliances or housewares.
33201 | Rubber wood furmture . 38391 | Insuldted wires and cables .
33201 |Other furniture 38393 | Etectric lamps
34111 |Paper : (energy-saving electric lamps)
34190| Articles made of fiber; pulp. papst, or 138440 Motoe-cycles
.+ | paperboard '139090|Sand paper
35111|L-Lysine from tapioca 39090 | Wax paper
35111 |basic chemicals 39090 Sanitacy napkins
35111 |tndustrial gases 39090| Toys made of other materials than plastics
35111|Oxide compounds 3%090|Zippers .
" 35111 | Inorganic acids 3%090| gloves except s rubber glon:s
3511 1{Inorganic bases o |(lcather gloves}
35111§8al . 39090|Socks or stockings
35299 ] Pesticides, hesbnudes. rungzcndesor insecticif39090| Anificial flowers, trees, elc.
356093Plastic toys 35090] stationery/educational equipment or pacts

Note:

@

Industry wnhmparenlhesns can get the BOIl incentives even if Iocated in Zone 2.
Source: Board of Investment

Development Framework of the New Industries by Pfo’x_dncc and Subdivision

Employment and gross provincial manufacturing product (GPMP)‘of the new in_dinsiﬁes, _
which will be located from 1995 to 2001, have been estimated assuming that they will. f
correspond to the factory site demand allocated to WSB provinces by Sﬁbscctor and
aggregated as shown in Table 7.5.19. Inaddition to the allocation by provi'nce', an aflocation
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by industrial estate (IE) was undertaken for the strategically important Ban Pong IE in
Ratchaburi and Samut Songkhram Free Trade Area (FTA); refer to Table 7.5.20.

Table 7.5.19 Development Framework of the New Industries (1995-2011)
. by Province/by Subdivision and Total Demand for Faclory Site

Factory Site  Workers  GPMP | % Shares
(ha) {porsons) (mill. Baht) FactorySite  Workers  GPMP
‘( by Providce). .
o Total 1,876.85 143,773 © 100,250 100.0% 100.0% 100.9%
: 1. Kanchanaburi 165.40 © 16,143 5,385 88% 11.2% 56%
© 2. Ratchaburi 163.90 - 36,052 - 13,777 194% 25.1% 13.7%
3. Ban Pong 120.00 ~ 12,167 ‘5,030 6.4% - 85% 5.0%
4. Other Ratchaburi 243.90 23,885 8,747 130% 166% 8%
5. Samut Songkhram £65.70 (6,918 2,780 35% 48% 28%
6. " Free Trade Area 40.00 . 4,550 1,994 21% 32% 20%
7. Other Soagkhram 25.70 2,365 © 786 14% i6% = 08%
8. Petchaburi 299.10 29,133 10,760 159% 203%  107%
9. " Khao-Yoi 180,00 12,500 6,500 96% 122% 65%
10. Gther Petchabori 119.10 11,633 4,250 6.3% 81% 42%
11, Prachuap KhiriKhan 697.45 26,193 56,647 % 18 2% £6.5%
- 12, : Bang Saphan 617.85 16,613 :53,394 J29% 116% §33%
13. - Other Khirikhan -79.60 . 9,580 3,253 42% &7% 32%
" 14. Chumphon -285.30 29,336 10,701 152% 204% - 107%
- { by Subarea) . ' . ‘ ‘ _
Total 1,876.85 - 143,773- 100,250 100.0% 100.0% 100.0%
- UpperWSB(l+2+5+9) - 775.00 76,610 ¢ 28,642 TA13% 0 833% 286%
. Ceatral WSB (10+13) - 198,70 © 21,214 . 7,513 C106% 148% 75%
+ Lower WSB (12414) 903.15 45,949 64,095 434% 0% 63.5%
Factory site demand of S
existing industries/factories = - '80.00Q

Total factory site demand ©1,956.35
Note: GPMP = gross prownctal manufacturing product in conslam 1994 prices .
Ban Pong and S. Songkhram FTA (refer to Table 7.5.20) :

© Khao Yol = afound 60 percent of Petchaburi total '
© . Bang Saphan {bsed oo the Feasibilty Study On the Bang Saphan Industrial Estate (JICMEAT)}
“ Free Trade Area will be devioped also in the Bang Saphan [E and Pathiu- Chumphon
"Existing industries/factories were locate as of the end of 1994
Source Study Team .

~In tems of f'actory site area to be deve!oped to 201 L, the Upper WSsB w1!1 absorb sizable

new industrial locanons along with the Lower. WSB; the main location will be the Bang
' Saphan area (BSA) mcludmg the Bang Saphan ]E The Central WSB,. which consists of

arcas in Petchabun other than Khao Yoi and areas in Prachuap Khirikhan other than the ,
- BSA, will have little in the way of new mdusinal location, due mamiy to the area’s excellent
naturat cesources and the well-known resort areas of Cha Am and Hua Hin, lhereiore most
of this area should be preserved for the development of tourism and the proposed Science
City. (refer to Volume 5)
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Table 7.5.20 Development Framework of the New Industeies (up to 2011)
for the Ban Pong Industrial Estate and Sanmt Songkhram Free Trade Arca

Bang Pong S. Songkhram FTA
Factory Site Wockers GPMP | Factory Site Workers GPMP
: (ha} {persons) - {mill. Bahy (ha) (persons) (mill. Bahyy
“TSIC Total : 1200 12167 5030 - 400 4,550 . 1,.9H
3113 Food, Beverage and Tobacco C 100 1,300 485 30 540 146
32 Teatiles : i00 599 601 20 200 “120
- 322 Wearing Apparel ' g : . i i
© - 313-4 Leather, leather Products and Footwear _ o ;02 30 4
331-2 Wood, Wood Products and Fumiture , 150 1.050 183 38 f265 48
341 Paper and Paper Pecducts L1000 150 345 1.0 ] 35
" 342 Printing and Publishing : ‘ _ . ;
3514 Chemical and Petroleum Products L 50 300 - 43
355-6 Rubber and Plastic Products 50 300 76 :
361-9 Non-Metallic Mineral Products : S50 250 .76 0 4.0 ~200 1
371-2 Basic Metal Products Co . : . :
381 Fabricated Metal Products 0.0 600 3 - 20 120 39
382-5 Machinery and Equipment : - 480 5759 2878 S0 - 2,300 1,19

390 Other Manufacnudng Industries © 20 - 359 4] R 79 82
Noie: GPMP = gross provintial manufaciuring product in constant 1994 prices : . ‘
Source: Study Team - ’

(5)  Total demand for factory site

Regacding thele:_\'isling industries the WSB region as of the end of 1994, land demand issues
- are likely to emerge when thé number of workers increases to more than 1.4 times the
mimber in 1994, The mmber of incremental workers required 1o reach a total 1.4 times
s gr'eat'ér‘ihan in 1994 is about 16,600, which implies 80 hectares of factory site demand,

considering that the modern sector will account for around half of the total number of
 incremental workers. " ' | ' '

Including this 80 hectarcs, manufacturing development in the WSB will require around
1,960 hectares for factory sites up to 2011, (Table 7.5.19)

6 Additional considerations regarding _t'he development framewark

' Impéct of motorization onland demand -~
Manufacturing _de\'clopment in the WSB wili r'eimire around 1,960 hectares of _faclolry sites,
and about 2,500 hectares of gross land ilp‘: to 2011, including a total of 1,1 57 hectares for
ongoing and planned industeial estate de{*elopillealt. “This estimation is based on a parameter
of workers per hectare of factory site area. The parameter is high for labor-intensive
industries/factories, particularly for those adopting two- or three-shifl operations, and tow in
Jand-intensive industries with sizable stock space mainly for raw matenals.
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~ While most factory wotkers now conunute by motorcycle, they may commute by car in the
fiture, as do many Bangkok office workers at present. If so, car parking space on the
factory site will be required probably three times more than what would be needed for
motorcycle commuters; in such a case, the arca demanded for factory sites would be a fittle
greater than that cstimated by this Study.

- Demand for water . .

Demand for industrial water is estimated to be around 100,000 m® per day, based on the
. demand for new factory sites up to 2011 (1,259 ha). In addition, since the Bang Saphan area
 will require about 200,000 m* per day (60 miltion miv'fyear), demand for industrial water will
totat around 300,000 m* per day.
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Chapter 6  Industrial Development Plan In the WSB Region

This Chapter will put forward an industiial devetopment plan for the WSB region up to 2011
consistent with strategics sct out in Chapter 4, and based on scenario/framework of Case 2
presented in Chapter 5. Since Appendix 11 complies Project Profiles that prbvide detaited
information on specific pmjectsfprograms for the industrial developmem of the WSB, this
Chapter will only bneﬁy touch on these projects/programs.

6.1 Regional and Subregional Linkages in 2011 |

‘According to the Case 2 scenario, gross provincial mamafacluring product (GPMP) in the
WSB region will grow at an annual average rate of '11.6 per cent up 16 2011, from 32.5 :
billion Baht (in conslant 1994 prices) in 1994 10 208.5 billion Baht in 2011. The gr'th rate
by development phase will be 14.1 per cent in Phase | (1997-2001), 9.8 per cent in Phase 11
{2002-2006), and 9.8 per cent in Phase I (2007—201 1). Interms of land development a
 total 1,877 hectares of factory site will absorb new industries to produce value-added of
120.2 biflion Baht including 250,100 new jobs in 2011, ' '

This relatively h:igh gr_owlh of man_ufacluriﬁg industry in the WSB region will be realized by
' Ira:isfomling the region so that it may play a new role by providing regional and subregional
linkages within the grobali}jng econoniy, while mobilizing the region’s conlparéfive
- advantages a:nd'potentials for industrial development to the fullest extént_.

Structural change from umpolar 1o mulnpolar stoucture
‘The “Gateway 21" vision for the WSB regionis set oul in Chapter 3, along with “1SQ 2011”
' lmplymg integration through segmentation and open-ports toward the year 2011, The

region will play a “Global Gateway” role for Thailand with two hubs (1he Upper WSB and
* Lower WSB) through stmclural change in rcgaonal and subreglonal Imkages

- Previously, especnally before Leam Chabang poﬂ was developcd and to an extent even
today, commodity flows i in Thaifand were mostly focused on the Bangkok Metropohtan '
Area (BMA); nearly all freight went to and cante from the BMA, with the BMA as the sole
center in Thaitand. This unipolar structure has also been strongly affected by the centralized
government system lacking local autonomous governnients. (Figliré; 7.6.1)



Figire 7.6.1 Steuctural Change in Regional Linkages: Multipolar Structure
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. }fowévcr, the 'con.unoldily ﬂoxv pailérri has been i;l the pfobess of l_ransfonnation since Laéin "
Chabang port opened, followed by Map Ta Phut post, both in the Eastern Seaboard (13SB)
region. Supported by these pors and related estate developments, the ESB has grown

rapidly, with consequent strong impact in the transformation of commodity flow pattern.

| The commodity flow pattern will be further diversified in tine with the progress of the

country’s market ecohoniy, which has been iiiéréaSineg globalizing as part of a borderless |

in_lematidnal? c'con__omy. Thailand has already op’ehcd_ several gateways to neighboring

countries, such as the Nong Khai bridge to Lao PDR. A new decp-sea pén has recently

 been opened at Bang Saphan in Prachuap Khirikhan province of the WSB region, and it will

be developed 5o as to handle not only stéel-related but also general commercial cargo.



Decentralization is one of the focal points of the 8th Plan. Many developnient projects to
improve infrastructure in provincial areas will accelerate diversification of the commodity
flow, as well as decentralization of factory tocation, caﬁitat’inveslmcnt, huntan settlement,
information, and so on. BOI zonal investment incentives will promote industrial spillover
from the Bangkok Metropolitan Region (BMR), which consists of the BMA and five other
- provinces in its vicinity. L

All of these changes will help generate & multipolar structure with regional centers and
- regional and subregicinal‘linkages in Thailand. In this context, the BMR will emerge as the |
“Functional Capital_""for continental Southeast Asia, while its factories and industiy-and
trade-refated functions relocate to provincial areas. | |

The WSB region; g teway cum twin hub altemative to Malacea route

~ The WSB region is posnlloned ina strateglc focation in the coumly s emerging miulti- poIar
~ structure to provide a gateway with twin hubs essential for Thailand’s sustainable growlh
within the globalizing economy; an upper hub will center on Ban Pong in Ratchabun

~ province, with a fower hub in Bang Saphan and Chumphon, (Tigure 7.6.2) o

The WSB’s strategic galeway location is 'unique It could provide a short cut in ocean
transportauon fromvto "Thaitand to/from India, the Middle East, the hU and other westem
5 destlnatlons without a detour via the Strait of Malacca, if deep-sea ports are dcveloped at
| Tavoy in Myanmar, located about 250 km from Bangko_k, and/or in the vicinity of Ranong
" in the Southein region of Thailand facing the Andaman Sea. Land transpoitation is also
avaitable between Thailand and other 's'ubregions including neighboring countries. The WSB
' reglon could become a global hub in Thailand, a]lhough rc!evant international (diploniatic)
- arrangements w111 be required for rcal'zatlon of this vision.

6.2 Development Perspectives by Subérba

Based on the fundamental roie envi'sﬁgcd: for the WSB region, i'e g!obai hub in téhns of
reglonal and subregional lm!\ages ‘of Thailand, an mdnsmal development zomng scheme
could be derived from' relevant functions, potentials, and advanmges by subarea also
' consadenng hannomzahon with the natural environment,

As mentioned in Chapter 4, core formation/industrial clustering is effective and essential for
advancing an arca development approach for development of the region.  In this context, -
each subarea will have at least one industrial/research core. (Figure 7.6.3)



Figure 7.6.2 WSB Region; Gateway cum Twin Hub Alicrnative to Malacca Route
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(N The Upper WSB: Industrial Junction Zone with Industrial Logistics Center

‘The Upper WSB consists of the provinces of Kanchanaburi, Ratchabur, and Saﬁl_ul
Songkhram, and Khao Yoi in Petchaburi province. This subarea will be an industrial core
with substantial potential for lmkmg the WSB with other regtons and subnglons eg, by
recelving industrial «pallox er fromthe BMR, and serving as an import procesnmg area mainly
linked with Myaniar as a whole and Tavoy to be developed as an industial zone with
deep -sea port. -In this conle\cl the coneept of an “Industrial Junction” may attract many
new industries that are oriented toward global gateway functions, and will form an industrial

complex in the “Industrial Logistics Center” (ILC) to be extcnded over areas of Ban Pong in
Ratchabun province and Samut Songkhram,



Figure 7.6.3 Zoning in Subareas for Industrial Dcvelopménl of the WSB
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The 11.C is a new concept of development activity integrating functions of production,
physical distribution, and consumption (depending on the site) to be developed in a
compound area on a single site. Ban Pong is a logical place to develop an industrial core and
distribution function, since Ban Pong is located at the crossroads of north-south and east-
west arteries, and it is alsa close to the lower part of Myanmar as well as to the BMR.

In addition, Ban Pong’s crossroads location is more attractive and easily accessible to other
regions in terms of time distance since it will allow bypassing of the BMR after the propo'sed
: ‘outer-outer orbital road is developed. The network of the State Railway of Thailand is also
 available in Ban Pong, encompassing north-south connections (e.g., Norther-Southem
region links in Thailand, links to Malaysia) and east-west links (to the BMR and
KanchanaBuﬁ). Ban Pong could be said 10 be a bi-modal transport center.

Samut Songkhram is situated 67 ki from the center of Bangkok, and it has a vast area of
abandoned shrimp fields that could relatively easily be converted into industr_ial and urban
use. Accordingly, Samut Songkhram is viable for a “Free Trade Area/FTA Mérchandising
Plaza,” encompassing a business cénter,_amusemcﬁt f‘acililies, convention halls, hotels, light
processing factories, or warehouses, also high-class residential facitities (condominium) will
be developed.: The Samut Songkram FTA will play the role of a sub-business center
* supplementing the primary busmess center function of Bangkok, with the FTA also semng a-
: pnmary wholesaling function servmg border provn nees | it Thailand. - '

2 * Central WSB: Pro&ucﬁve Interface Zo'ne with Scichcé City_

: The Central WSB consists of areas of Petchabun prownoe olher than Khao Yoi, and the -
“upper part of Prachuap Khmkhan province,

Industrialization conducive to the 'development of sizable factory sites is undesirable and
unrealistic in the Central \VSB with its excellent national parks and cesort areas including
- Cha Am m Pe{chabun and Hua Hin in Prachuap Khirikhan province.: However, such
- resources could be well mobitized 50 a5 10 support industrial produchon activities, and to
- provide w orkers with amenity. A “research and resort center is the answer, and thereforea -
| ::"Sc:enoe Clty’ w1|h “research core’ w1|l be deveioped in the Central WSB.

. As such, the Central WSB will function as a “Productive Intetface Zone” (P1Z) not only to
mediate between the Upper and Lower WSB, but also region-wise by integrating industrial
- production and relevant R&D activities, while inducing high productivity.



(3) Lower WSB: Sca & Air Hi-tech Zone

The Lower WSB will also serve as a global hub in the region with this lower hub to be center _
on two “industrial cores,” Bang Saphan with the deepest seaport in Thailand in Prachuap
" Khirikhan province, and Chumphon province with a subregional airport 1o be developed.
Optimum combined use of sea and air transport will attract an influx of investments in high-
tech areas.  The steel mill complex under development will adopt state-of-the-art produclion
technology. Airport-oriented clectronics industries will be located around Pathiu a:rport and
will also benefit from upgraded land transport to and from Malayata

"These industrial cores will serve as Free Trade Areas, with Bang Saphan focused on
industrial frec trading, and Chumphon oriented not only to industdal trade’ among
 airport/expori-oriented industries, but also to trade in agricultural products.

6.3 - Prospective.lndustries by Subarea |

The three subareas of the WSB regior, as mentioned above, have difterent development
potentials and perspectives that will atiract new investment in manufacturing and related
functions. ' ' '

. . Upper_WSB'

Table 7.6.1 shows prospechvc mduslnes in the Upper WSB 1ocal rcsource -based/oriented
‘industries such as calmed!processed fmll and vegetables will conlmue lo be the main
industeies i in the subarea, however, some sugar refuer:. will relocate their factories to the
Northeastern region, a new sugarcane producing center of Thailand.

- Sizable investments will center on import-processing mcludmg wood processing and
fumiture industries, stimulated by the expansion of subreglonal linkages mainly -with
Myanma_r. Thai companies will also actively invest in Myanmar, focusing on procurement of
industeial resources such as wood and agricultural _prddilqts, and on - fabor-intensive
industries. 1n this context, semi-finished products may be proceésed into final products in the
* Upper WSB, mainly centeiing on made-up textiles, leather goods, and jewelry. |



Table 7.6.1

Prospective Industiies in the Upper WSB up to 2011

Categories of Industry

Industry Type (Products)

1. Local Resource-based

Exporting

» Canncd/Processed fruil and vegetables
* Canned/Processed Fish, elc.

« Pottery

= Structural Clay Products

Big Market-orientd

» Slaughtering & Meat Products
* Dairy Products including Mitk

2. Local Resource-oricatd

Big Market-orieatd

» Brewerics _
s Soft Drinks & Carbonated Waters

3. Import-Processing/

© Subregional Linkages

¢ incleding “D:stnbuuon-
. Processing”

Wood-related

» Sawmills & Other Wood Mills
« Furniture, Fixtures and Flootings

Other Subregional
Linkages

s Food Processing.

 Other Made-Uup Textiles

* Products of Ledther & the like
*» Fertitizers

» Jewelry & Related Anicles

* Sporting & Athletic Goods

- 4. Gateway-orientd and
Spiilover from the BMR
including big market-
oriented

Textile Complex

= Spinning, Weaving and Finishing, etc.
* Textile Bleaching, Dyeing, Printing and Finishing

Motor Vehicle-related

» Molor Vehicles/Parts

* Engine Parts, Transmissions, Brakes, Steering, etc.
» Car Radios -

s Electric Power Yehicle

Elecirical/Elecironic

» Computer Components
* Telecumunication/Data- commumcauon Equnpment R
* Facsimile Machines

* Videodise/Videotex Systems

s Audio/Compact Disc

* Home Elecironics

- §* Electrical Appliances & Housewares

* Testing, Measuring and Analyzing Equ:pmem
* Power Supplies for Electronics Uses

Others

* Paints, Vamnishes and Lacquers
* Drugs & Medicine
» Soap, Perfume and Cosmetics

.14 Plastic Products excluding lndusmal Uss

* Glass & Glass Producis

« Metal Fugniture & Fixture

s Structural Metal Products

* Fabricated Metal Products

» Otker Construction Matérials

5. Satellite Indusiries

Genral

|5 Rubber Products

+ Plajtic Peoducts’

Electncaliilectonic

« Electronic Parts/Opto- Efectronic Dcnces
» Switches/Keyboards/Relays

|* Magnetic Components

* Connectors

¢ Printed Circuit Boards

* Flat, Shielded, Coaxial or Signal Cables
= Efectronic Tubes

* [nsulated Wireés and Cables

+ Blectronic Subassemblies

6. Suppoding Indusiries
including Agncu!turc-
- related i

Genral

* Wooden & Cane Containgrs
¢ Pulp, Paper and Paperbbard/box
« Synthetic Resins and Industrial Plastics

Machinery re.l.atqd

* Mold and Di¢ _
+ Steel and Other Meial Casting/Torging
* Surface Treatment/Machining/Stamping

-]+ Heat Treatment -

Others

s Agricultural Machinery & Equipment

+ Wood & Metal Working Machinery

« Cutlery, Hand Tools, etc.

+ Metal Containers

* Repair, Maintenance and Refurbishing of Containers




Industrial spillover from the BMR will be accelerated in sesponse to the plann;f:d motorway
or outer-outer orbital road development. Industries oriented to the subarea’s gateway
functions will locaté factories in industrial estates and Ban Pong Industrial/Distribution
Center (BPIDC), the latter of which will be developed in the crossroads area.
Electrical/electronic industries producing finished products such as multi-media equipment
will be “core industries” that will form industrial clusters linked with satellite and supporting
industries as shown in Table 7.6.1 and Figure 7.6.4." Motor vehicle industries will also be
viable through production Iiﬁkages with Ayutthaya and the BMR, both of which are main
motor assembly centers. Sizab_ie agglomerations of motor vehicle industries including bus
body building will be an important factor attracting invesiment in motor parts and
coraponents. '

A textile complex will be formed mainly as a result of relocation from the BMR,'paﬂiculérly
from Samut Prakhan, where industries such as dyeing have faced severe environmental
problems. The Upper WSB, with its abundant water supply, will provide a a good production
~ environment for such industries to be located in an mdusmal estate with water lreatmcnt
facnhttes ‘ '

Supporting - industries, especially machinery-related industrics, have been siratégically'
. promoted by the Governsment without any limitation on zonal location to obtain BOI
~ incentives. The Upper WSB will prowde for such mdustneswrtha good location, mcludmg
- reliable electdical power supply (as the region is a national power supply center) and
 abundant water, as well as its gateway functions when the WSB is linked to Ayutthaya the
_ BMR, and fore:gn countries mc’mdmg Myanmar :

- 1In co'nchision, induslﬁal'clustérs' centering on agro-processing, motor vehicle, textiles, and
- electrical/electronic assembly including'{ndustﬁes supporting these core industries, will be
formed in the Upper WSB. These clusters with inter-industry finkages will diversily the
 industrial structure of the Upper WSB leading to greater value added. The Upper WSB, the
~ “Industrial Junction Zone,”\vil! develop as a subregional industrial and foreign trade center
 in Thailand, and will generate the hext generation of indusirics in the country.

(2)  Central WSB

The Central WSB, a “Productive Interface Zone,” will serve as a research and development :
core as well as a tourism center, and will therefore have no industrial estate development.
New industrial location or investment will be minimal, and progress centering on local
demand oriented industtics producing food, construction materials, and wood processing



along Route 4 and other trunk roads. ' In addition to the canned pineapple industry, which is
one of the main industrics of the Central WSB, some agro-processing industries will emerge
through conmmunity-based development liked with tourism development.

Figure 7.6.4 Schematic View of Industrial Agglomeration in the WSB Reglon

; - At Present—
| Less inter-industry :
C linkages Local Resources e~ Facthy e Mark_et)

S — —In Future— ~
~ Local Resources =% Factory === Market
‘Much inter-industry '

linkages | | ;
External Resources === Factory == Market
_ \ S o _. | Industrial MQrket )
@ 4\ @ Satellite Industries

; : Supporting Industries

Industrial wnfTER) e @:.
Core  J Yy
@
‘ © Community-based
- * R Factory/ =
® ‘ e Bam Factqry-- :

The Science City will be the cescarch core of the WSB region. 1 will attract private research
‘labotatories to produce experiniental produciw/prototypes. Herbal medicine may be
developed and comumercialized in the Upper WSB. Institutional anangements will be



incorporated to attract and organize researchers and R&D institutes, helping to crate a
productive and interface zone in the Central WSB.. '

3) Lower WSB

" The Lower WSB will be an industrial center with two “Free Trade Areas™ in Bang Saphan,
Prachuap Khirikhan province, and Pathiu, Chumphon province.

Industrial complexes will be formed in Bang Saphan as shown in Table 7.6.2, compnsmg
food processing, wood processing, carbonate 1 {C1)-based chemicals, and steel production
_ industries. - These complexes will utilize Thailand’s deepest seaport, thereby mmnmzmg
h transponallon cost, and materializing inter/intra-industry linkages.

' Airpon-oﬁen{ed industries will locate their facloh’es in an industrial estate to be developed
around Pathiu airport, which will emerge as a subregional airport. “Airports, particularly
‘international airports, are crucial for industrial development. - According to data on -
' -imemélional trade compiled by the Customs Department, air freight accounted for 24.4 pei‘
cent of the ccuntfy’s total éxpor! value and 29.5 per cent of its total import value in 1994,
Alrpon -oriented mdustry, with a high ratio of air frc;ght (on a value basns) compnse mostly
: gram mdustncs and “kqlogram mdustnos

Gram i_ndus'tn'es include  precious métalfgdod_s,' fur skins or : leather  products,
' pharmaceiiticals, special transactions {e.g.; consigned works of electrdnics) and precision
instruments, i e, items witha high value per weight and lh_erefore witha transport cost that is
minimal in relation to total value/cost. Kilogram indusiries such as electrical or clectronic
equipmcnt wearing apparel some hlgh-quahly textiles and ceramics organic chemicals and _
toys, are also-users of air transport.  All of these indusiries are candidates for locating
factories in industrial estates or areas around airports. Prospective industries in the Lower
WSB will be mainly those manufacturing electronics and precatlon instruments (as shown in
Table 7.6.2) in consideration of the Lower WSB’s gatcway Rinctions and lmkages with
Ma1ayaia where advanced electronics mductncs are already agglomerated

As such, the Upper WSB will be a “Sea & Air Hi-tech Zone” ihrough optimum combined
-~ use of sea and ait transport, which will attract an influx of invéstments in high-lech areas. .



" Table 7.6.2 Prospective Industries in the Lower WSB up {0 2011

. Categories of Industey Industry Type (Products)
1. Local Resource-based . [Exporting « Canned/Processed Fruit and Vegelables
« Canned/Processed Fish, etc.
Domestic + Palm Oil Refinery
) + Dairy Products
. 2. [mport-Processing Food Complex * Vegeiable & Animal Oils and Fats
‘and Deep-seaPort - » Flour/Sracch
-oriented * Prepared Animal Feeds
. | Other Food Processin
Wood Complex | Sawmills & Other Wood Mills

* Wooden & Cane Containers
* Furniture, Fixtures and Floorings

Chemical Complex * Basic {ndustrial Chemicals
¢ Fentilizers & Pesticides

* Synthetic Resins & Plastics
+ Other Organic Chemicals

Stee] Complex " |*» Hot/Cold Rolled Stee! Sheets or Coils
* Steel Structuses
» Steel Tubes or Pipes
|+ Coated Steet Sheets or Coils
+ Steel wire Rods, Steel Wire, elc.
» Steel Round Bars or Deformed Bars
» Steel Plates

. - {Reavy Machinery - [+ Boilers _
_ " |* Engine/Tuibins, ete.
- |+ Air Compressors
. |* Conveyess, Loading/Unloading Equipment
: | Chemical Plants, elc.
+ Batteries
+ Stéel Shipbuilding and Repair

3 Gateway and Alrport’.  |Electronics + Quarlz Crystals
-orieatd : ~ . |* Blectronic Subassemblies
ce : : o - |* Micro-Moters
-|» Electrical Musical Equipmenl
" . }* Electroni¢ Toys/Electronic Games -
G Medical Electronic Equipment
- J+ Leases or Spectacles oc Parts ‘
* Electronic Camc:alealchelelocks :
" |» Electronic Parts o

Oihers gaen Drugs & Medicine
‘ * Mechanical Parls

4. Other Industnes . * Textile Spining, etc.

» Rubber Products

» Plastic Products

* Structucal Metal Products
» Fzbricated Metal Products
» Consteuction Materials

No‘e Industries to h, l’ocattd in Bang Saph:\n (refer 1o the Feasibility Study on Bang Saphan Industrial Estate: J ICNIEAT} )

6.4- : D_eye!opment Pro;e_cts_ and Suppor_t Measures

: Projcctér‘prégrams:and policy mieasures for the industrial development of the WSB should be
carried out through the devclopmem strategies set out in Chapter 4 50 as to eftectively
materialize the developnient perspectives and introduce the prospective industries mentioned
before. At the same time, step-by-step progress is realistic and desirable for well planned
development with the internal mechanism of régional growth. summarized in Fi igure 7.6.5.
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Figure 7.6.5 Industrial Development Phasing/Mechanisni in the WSB Region

PHASE ) [1897-2001) Parily rapid growth
« GPMP 81.9 billion Baht
Localization in 2001/growth rate 14,13
%o fyear {1995-2001)

* Employment 372,200 in 2001
« New industries (1995.2001)
- Employment 118,800
Modern sector 57,900
- Factory site demand
709 hectares (4,430 rai)

. « Overall high growth
PHASE 4} (2002:2008) . GPMP 130.8 billion Baht
- in 2006/growth rate 9.82
Globalization %lyear (2002-2006}
: ' + Employment 440,500 in 2006
"« New industries (1995-2006)
- Employment 173,000
Modern sector 93,000
» Factory site demand
1,172 hectares (2,324 ral)

* Sustainable growth
. , * GPMP 208.5 billion Baht
©PHASE N [2007-2032 ) in201H/growth rate 9.82
o o %lyear (2007-2011) '

- Glocalization . « Emplayment §35,100 in 2011
Global/Local = -« New industries (1995-2011)
Integration - Employment 250,100

' S Modern sector 106,400
s Factory sitedemand
- 1,877 hectares (11,730 ¥ail}

~

Area Segmentation/ A
Identity Formation
* Pinpoint development
« [dentificalion of area's
~ characteristics, devalopmnt
resources, and advantages
- through gifferentiation
+ Agro-Industrialization
»Righlight: Bang Saphan Deve-
Iopment

i

J
"Core Formation
s Area development/
Industrial core

s Urban-industrialization
~ Industrial clustering synchro-
- nized with urbanization

s Governance '

-\ Decentralization J - |

r —— _
Regional Integration

“» Rurban Industralization
“~ rural-urban integration -

& Mo;e decentraﬁzalion L

TN

+ Industrial complex

»Networking development .
»Governance

Note: "New industries™ mean factories 10 be established from 1995 to 2011,

lndusmat development in the WSB region wﬂl be. programmed on the basis of the

: pro_]ecis!pmgrams outlined below. (Table 7.6. 3)

Phase 1 (1997-2001)

Phass I willbea period for segmen(auon a preparato:y stage f‘or lhe core f‘ormauon to accur

during Phase I1. Phase I will focus on the individual regional and industrial characteristics of |

areas, and it will utitize their comparative advantages to effectively advance the industrial
development of the WSB region During this phase, local and indigenous resources wilt be



fully mobitized, and agro-industrialization will be promoted atong with the introduction of

new indusiries. As such, efforts will be concentrated on localization and pinpoint area

development.

development of a deep-sea and industrial zone in Tavoy.

Subregional Iinkages with Myammar will progress gradually in line with

Table 7.6.3 Projects/Programs and Policy Measures
for the Industrial Development of the \WSB
Phase | Phase 11 Phase 11
_ (1997-2001) . (2002-2006) (2007-2011)
Developmenlt Stage Segmentation Core Formation Regional Integration -
(Localization)} {Globalization) (Glocalization)
Industrialization « Agro-industriatization . i+ Urban-industrialzation i+ Rurban-industrialization
: ' _ Industrial clustecing - Industrial complex
Development Pattern Pinpoint development Area development Networking development
Economlc Growth Partly rapid growth " Qverall higher growth Sustainable growth
Governance Decentealization More decentalizalion
| Industsial Development ijeclsfPrograms by Phase | - : :
" ReglonalfArea (1) Industrial Land Developmant [ * New development, # Industrial core)
Development « Kanchanaburi industral Estale (€: 109 ha)
Strategy-related and * Mahachay IEReichabud (208 ha)

Institutionat-related

Gincluding “Frea Trade
Area™iFTA)

« Khao Yoi IEPecthaburi (240 ha)

« Bang Saphan [E (FTA} *# (618 ha)
» Chumphon/Nepor
Techaopark (FTA} * # (100-150 ha)

I

I (120na)

3 «Other lEs *

i +SMEs Industriat eslate *

* Rural industrial developiient projedis
« One product-one vifage projedt
+ Bam faclory program - - i

+ 8. SongkhramyFTA Merchandising Plaza * (65 ha exoudnng areas other fadlities)
! +Ratehaburi, Ban Pong IndustnaVDistrbubon Center #

(2} Agr&ind’usmal Community ModeliCommunity-based Developmonl

" Quality & Productivity
Dovelopment .
Strategy-refated and -
Entreprencur-related

{3) QualityProductivity Enhancement
« Specific industry modenizabion program

+ Factory park progracn i
+ Produciive manpower development progfam .
l(#) industrial RZD Promoticre

* Integrated incubation system

« Regional R&D and testing ceritee

» Local spediatty produd development program irtegrated with lounsm

« WSB techno-consotium » Applied research core
i {as 2 component of Science
. S City) :
Othet - 1(5) Investment Promotion :
* Tavoy development consortium

' New investmen! promotion i

+ Special dedudiion of eledlricity Iarlffs inthe nabonatpowet sum‘y enter

Note: Area of industrial estate = gross area including l‘ae(ory site and areas for olher !‘aahnes

l) Industrial land dcvelopmenl

Development of four industrial estates {IEs) including ille Bang Saphan 1E wall progress

amounting to a total area of 1,157 hectares (7,231 rai) of gross land including factory site

6-14



and areas for other facilitics. During this Phase, new industrial locations will center onthese

Free Trade Area (FTA) project
Free Tradc Arcas are planned in the Upper and Lower WSB, utilizing the gateway functions

of these two subareas. Particularly, the objective is to channel sizable investments into the - .

" FTAs by allowing “frec” intemnational and domestic trade before the AFTA and WTO
agreements become fully eftective in the early years of the 21st century. As‘a new
~institutional arrangement with an independent customs domaiﬁ it will be possible inthe
FTAs to trade and store goods free from the ordinary cusloms taws." These FTAs will be

B managed by autonomous bodies with independent aulhonhes In this context, the FT As

~ could function as experimental areas spearheading the drive toward future decentralization,

2) Rural-industrial community model/community-based development

The agro-industrial conununity model project would be promoted in some’ districts
~ (amphoes) with active participation of villagers and support from the Rural Industrial
Development Projéct of the Ministry of Industry. Villagers will find indigenous resources
suitable for _manufa_cmririg and develop markets in cooperation with traders, concemed
government agencies, and NGOs, Handicrafls, food processing, and herbal redicine are
: 'among the possibilities to be considered. Villagers will be gulded to establish cooperatwcs
or villagers’ corporations, “with shares to be held by the wllagers themselves.  Thus,
comniunity-based/rural industdalization will ‘be initiated and move forward. - The
~development of the one g1 ‘oduct-one village concept will prooeed by village and will be
carried out through market and product segmentation among wilagcs Many products of
unique specialty will be produced. “Barn factory” will generate second job opportumhes
by uuhzmg bam space, while contnbuimg to the formation of mdustnal linkages with new
industries to be located in the WSB region.

_ 3) Qua!nlyfproduchwty enhancement
The results of the Indusidal Qucstmnnaire Survey conducted by thc Study Team {IQS/ST)
~indicated that modcnnzauon of the produchon process and manpower developmcm withthe
o objecnve of producuon expansion with higher value added aré major strategies currently
‘ pursued by the region’s manufaciurers. By subsector, modemnzahon is more cntical in'sugar
Erel'mmg, patm oil refining, wood products including fumiture, and shipbuilding and repalr'
industrics, while manpower developinent is more crucial in motor vehicle industries {(mostly '
composed of bus body assembly) and the other machinery and eqmpmem subsector. (Figure
7.6.6} '
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Figure 7,6.6 Basic Gronth Strategy of (Existing) WSB Manufacturers
by subsector (%) (responding ratestmulti-answers within 5 Rems)
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Manpower developmant
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Diversification of product fing
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Reduce cosls by bulk-buying of raw materiais
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~ CF: Canned /Processcd Fish, etc.
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CFV CannedfProcessed Fruit and chetab[es

_ OM: Other Manufacturing

WF: Wooden Furniture
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Source; Industrial Questionnaire Survey by the Study Team (IQS/ST)

Figure 7.6.7 illustrates govemment policy measures to be strengthened judging from the

1QS/ST; manuf‘aclurers currcntly existing in the WSB region have put forward many policy

proposals. -

from such policy measures.

Marl\elmg and manpower!sktll development are expected to receive support

The WSB manufacturers also emphasized strengthening policy measures for public R_&D

and testing functions including assistance in production technology development.

Furthermore, they urged that incentives for mechanization and modemization. be

strengthened
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Government Pelicy Mcasures to be Strengthenéd
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In response to the stated needs of WSB manufacturers, a project package of
qua!ityiproducﬁvity enhancement has been formulated; it aims mainly to strengthen their
competiliveness or productivity of the region’s manufactirers within the globalizing
economy. '

A specific industry modernization program will be developed and will consolidate the
foundation of regional industries through a modernization plan of grouped manufacturers or
- cooperatives, with support by concéssional loans and compensation for the disposal of
obsolete facilities. ' '

A local specially product development program will develop local resource-based
products in line with tourism development. Organized producers and shopkeepers, including
first-class hotels, will implement this program in cooperation with concerned government
agencies, colleges, and universities in the WSB region. As a component of this program,
demonstration sales (e g, of handicrafls) at studios may contribute 1o preparatory vocational
‘ educ.alion. - | ' o

A factory park program will serve to cducate smdems through the opemng of faclory
facilities to visitors, also in relation to the region’s nahona1 excursion center.

A productiw manbower dévdopmem prograni will sirengthén the subsectors’ specific
skills training through eﬂlcsent coordination among the existing and proposed  public’
. institutes in the WSB reg:on systemanze skllls/manpowcr developmcnl through linkages
bcl\\cen the public i institutes including collegesfumversmes and manufacturers (e.g., training -
of corefleader persons who transfer the skills to factory workers), and promote “on- -the-job

training” lhrough providing incenlives to in-house training to efficiently upgradc the skillsof

‘workers, minimizitig govemniient expenses while meeting the needs of manufacturers.

N - 4) Investment promotion _

While BOI zonal incentives have well worked to decenlrah?e industries from the BMR to -

- provincial ateas, additional investritent promotion measures specific to the WSB region will
be necesfséry to advance arca de#elopinent harmonized with the natural environment.

A Ta\ oy developrent consomum will be mco;porated for development of Tavoy deep- '
sea poit and associated infrastructure includi ing an industrial estate, - The Tavoy development
-will strengthen the WSR’s global gateway functions. The Kanchanaburi branch of the
Federation of Thai Industries (FT1) is expected to play a leading role in incorporating the
"~ consorlium with suppoh of the Thai government.

6-18



A special deduction of power tariffs in the provinces of the WSB wherein a power plant is
or will be located will promote investment in manufacturing industries, particularly power-
intensive industries, in compensation for the local burden of serving as a national power
supply center in Thailand. '

New investment promotion measures will provide specific incentives in the WSB region to
promote resource recycling industries and to ‘generate funds to create a Ingh'quahty
elvironment.

Phase II (2002-2006)

" Phase 11 will be an epoch-making period for the industrial development of the WSB.
Subregional linkages and globalization of industrial activilies in the WSB region will
_ progress deeply and substantially. Transactions between the WSB and foreign countries |
* including Myanmar will be more active in terms of the exchange of goods, human resources, -
capital, and information. -Based on the: regional and industrial segmentation or
- characterization of areas for further developmient, the development of industrial cores
synchronized with the region’s urbanization will progress in Phase' 11 Furthenmore,
industrial clustering will be pursued through structuring lndustnal core, satellite and
supporting industries, and com.mumty-basedfbam factories .

In other words, industrial core development should b’e.p_romotcdjto generate a grealer
aggloméralion'of industries with many inter-industry linkages and multiplier effects so as to
'mfegral‘e industriatization and urbanization conducive to the fegion’s ﬁmhc'r"dcvelo'pmént.
Aociordiﬁgly, industrial de\_felopnlent in the WSB region will shift to the aréa development

" approach through a pinpoint strategy. During this - phase, human empoweriment and -
administrative decentralization from Bangkok are expécted to substantially progress. -

The develo;ﬁmenl projects and support measures impleimented during Phase will continue

to operate, at an enhanced level of cffectiveness, and new efforts will be focused on industrial

S R&D promotion and- development of an IndusinalfDislnbulton Center dunng Phase It
outlined below. : ‘

1) Industnal fand development ; .
New industrial estates will be developed around Ban Pong, (Ratchabun provmce) and in
Chumphon province.



Ban Pong Industral/Distribution Center (BPIDC) :

" The BPIDC will be the core project in the Upper WSB, one component of the Industrial
Logistics Center (11.C) to fully establish the area’s gateway functions. BPIDC will combine
in a compound area the following five components: an industrial estate, a distribution center,

a truck terminal, an infand clearance depot, and regional R&D and testing center. (Refer to
Appendix I1T)

SME:s industrial estate
~ Promotion of sniiall and medivm enterprises (SMEs) is very important not only to provide a

- firm foundanon for the industrial structure as a whole, but also to modemize the so-called
© “pon-modemn sectori which absorbed more than 60 per cent of manufacturing employment
" inthe WSB in 1994, Linked to this eftort, an industrial estate for the SMEs will be promoted
- mostly in urbanized areas; they will provide not only standard and rental factories at low
rents, but also some common service facilities that can be operated at reduced costs.

© 2) Industrial R&D Promotion _ '
In response to the globalizing economy, an » industrial R&D promohonal package will be‘
* designed to sln_angthen the compenuveness and productivity of manufacturers in the WSB
through faciliiation of the formation of regional R&D cores by organizing concér_ned entities.

A regmnal R&l) and (eslmg center will be one of the R&D coresin lhe WSB region, wﬂh
the R&D functions relating to the fields of agnculture manufacluring, conslmcllon and
'mformanon whxch will respond to progress of borderless modern technologies and create

new technologles lhrough mterdlsmplmary R&D.

An i'ntc'gra'tcd incuha!ion systein Witl foster the enl_reprenetlriél qualities of the third
generation of Thai indusln’aiists, with functions such as: (i) provision of an open laboratory
‘with R&D facilities; (ii) assistanice for production of protolype products; (iii) assistance for
market development; and (iv) assistance for lhe establishment of enterprises producing new
products.

A techno-consortium will gutde lechnology development in the WSB reglon by orgamzmg'
‘local manufacturers, as wcll as R&D staff'in colleges umveremes, and public institutes.

Phase 131 (20074011) _
* Phase 111 will be a period of regional integration for sustainable growth and consolidation for
- further development of the WSB region. Industrial development in rural and urban areas will
take the shape of integrated “rurban” industrialization with inter-industry linkages. This



glocalization in the WSB region will be represented by borderless/free transactions, world- |
class technology and R&D functions including a Science City, and world-class production :
centers comprising industrial complexes with strong interfinira-industrial linkages or agro-
industrial linkages formed through greater intersectoral integration. Decentralization inboth
administration/governance and industries will be fully extended. Accordingly, development
efforts will be focused on networking for regional integration of the WSB region.

- Development projects and support measures established during Phases I and Il will continue
with enhanced effectiveness, and new eftorts will be focused on nehvorkmg of mdustnal
" R&D aclivities during Phase III.

An app!icd reseavch core will be developed as a component of the Science City ihrough' '

nelworkmg all concerned manufacturers, R&D laboratories, public institutes for reglonal‘

R&D, testing centers, Rajabaht Institute, universities, and other agencies. It will prowde any

and all services for exchange of information on science and technology, and generation of the |

' seeds of new technology and original Thai products. This core will cover such'areas as

 biotechnology, electronics, computer and information technology, ‘and new materials,
Conventions mwtmg the most advanced researchers in the world will be held This core will
be established as a foundation supported by all concemed people and orgamzauons. '

6.5 _Deve.'opment Projécts and Support Meanré_s bj; Subarea :

'Deve!opment prcuech, and suppon CASUIES a!ready proposcd will be unpfcmented by
“subarea as shown in Table 7.6.4.

Tndustrial land development isin pﬁ11bip!é planned in consideration of balanced development _
within the WSB region including factory site demand of new industries and harmonized
development with the natural environment, especially in the Central WSB.

An agro-industrial commumty model (AICM) project will be carried out in all the subareas
of provinces in the region, since this project has been conceived to develop. rural areas The
quality/productivity enhancement project has aImost the same character as that of the AICM,
‘while the progiosed “factory park” will be suitable for the Central WSB, which is a national
center of excursion. | o



Table 7.6.4 Pevelopment Projects and Support Mcasures by Subarea

Upper WSB | Central WSB | Lower WSB
1. New factory site demand up to 2011 (1,876.9 ha) 7150 198.7 903.2

2. Development Projecis/Support Measures
(1) Industrial Land Davelopment
“{* New development, # industiial core)

* » Kanchanaburi [ndustral Estate (109 ha)  Phassl
» Mahachay IE/Ratchaburi (208 ha) . Phass|
s Khao Yoi IE/Pecthaburi (240 ha) Phasal
-+ 8. SongkhranVFTA Merchandising Plaza * (100 ha) “Phass |
* Bang Saphan IE (FTA) ¥ # (618 ha) ' - . Phase |
e ChumphbnlAirport Technopark (FTA) * # (100-150 ha) I Phass |
-« Ratchaburi, Ban Pong Indusmathlsmbunon Center # : Phasa ll '
‘(160 ha) _ ‘ b :
+ Other 1Es * . Phase !l Phasell
©+ SMEs industrial estate * e Phase Il

- "(2Rural.industrial Community Model?
Community-based Development

* Rurat industrial development projects "Phasel Phass| Phase !

+ One product-one village project Phass | Phasel Phase |
.2 Bar factory program SR Phasal | ehasal | Phasel
{3) Quality/Productivity Enhancement : -

» Specific industry modernization program : | - Phasel | Phasel Phasa |

“» Local specialty product dev elopment program mlegrated Phass . Phasa | :
~with tourism . . B s

* Factory park program ' Phasel - | * Phasel .

- ..» Productive mangower developmentprogram | Phasel | .Phasel | Phasel
“{4) Industr_lal R&D Promeotion :
* Regional R&D and testing center - R Phase i B _
.+ Integrated incubation system : “ ] phaseit

* WSB techno-consortium : ' ' o Phase i
 Applied research core (as a componentof Science City) | | phasem |
(5) Investment Promotion -

+ Tavoy deve!opmenlconsomum S :  Phasol _ :

+ Spécial deduction of elecmcuy tariffs in the nauonal - Phaset | " Phase!

power supply center L o :

+ New investment promolion ' ' " Phase | - Phase Phasel

Note: Phase [ (1997-20G1), Phase 1} {2002-2006), Phase 11 (2007-2011)
Area of industrial estate = gross area including factory site and aceas for other facilities

Industrial R&D promotion projects will serve all provinces of the WSB, but they vﬁu not be
implemented in the Central WSB, wheére a Science City will be developed (Refer to Volume
5, Chapler 2). A regional R&D Iesimg center will be an exception, since it wﬂl be developed
as one component of the [nduslnab’l)mlnbulton Cenler in Ban Pong-Ratchabun province.

The Tavoy dev etopmcm consortiuim wil be established in Kanchanabun prownce because of
~ - its proximity to Tavoy and keen efforts undertaken by the Kanchanaburi branch of the
* Federation of Thai Industries. A special reduction of electricity taniffs will be applicable to



power generation plant areas, and new investment promotion will be carried out throughout |
the \WWSB region. :

6.6 Action Programs

T_hé Eighth National Social and'Economic'Development Plan (Eighth Plan) is the first”
national ptan in Thailand formulated with a “boltom-up” approach. This - Industrial
~ Development Study has been carried out incorporating public participation as much as -
. possible through a questionnaire survey, interview surveys, workshops spemﬁc to proposed
© projects, and technical seminars. - -

In translating proposed plans into implemehtation further involvement of local people will
_ be essential, for which action programs to be taken up inthe 8th Plan period (1 99? 200]) or
: 'Phase 1 of this Study are outlined below

1) - Practical arrangements for new industrial land develop'meht will be undertaken.
- The Bang Saphan Industrial Estate will be developed by joint parinership between
private groups and IEAT. Such an arrangement along with the éstablishment of an
autonomous  implementation body for the Merchandising Plaza (Samut .
Songkhram) and Airpont Technopark (Chumphon) Free Trade Areas through
coordmatlon between and among. concernied entities including local authorities,
private enterprises, . and  local pcop!e In addition, the Ban Pong
!ndustﬁaUDistﬁbutidn Center (Phase 1) project will be further studied at the
f'eaSIblhty level as early as possrble since it is one of the core projects to direct
industrial development of the WSB rcgton toward a Global Hub.

2) The agro-industrial community mode! {AICM) project will be qupported by the
Ministry of Industry (MOI) carrying out the Rural Industrial Development Project
from 1996. To date, this project has not been implemented in the WSB region.
‘MOTI's Reglonal Industrial Promotion Center in Suphan Buri, whlch is one of 11
“centers in Than!and is e'-cpecled to disseminate the project and encourage iocal

- people or small and medium enterprises (SMbs) so that they can participate in the
project. MOD’s Department of Industrial Promolt'io'n (DIP) has a budget for this
‘project (program) amountmg to 1.43 billion Baht to be allotted to 480 individual

. projects from 1997 1o 2001, accommodated with a training sentinar, ‘mediation
aclivity, consultancy service, product development, provision of machinery and

. other eqi:ipment for production, and other relevant activities. The pasticularities of
local areas will need to be respected in implementing this project to create new |
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business in rural areas in the WSB region; in this context, the “one product-one
village” or “local specialty product” approach emphasized in this Study may be a
uscful reference. A target will be set for the AICM project in the WSB region, i.c.,

-one project per province per year between 1997 and 2001, a total of 30 projects

during the five-year period. For now, efforts should be focused on producing a
successful project, which can then be replicated.

The specific industry modernization- program will be accorded first importance
among the quality/productivity enhancement projects, sincé there are a number of
mauufaciuring subsectors in the WSB critically requiring modemization or
transformation: | '

* Mechanization in response to the shortage of unskilled labor, and estabhshment
of food preserving/bacteria control technology for canned/processed fruit and
vegetable industry,; _

+ Collective modemi'zalion “and systematization of production to foster -
competitiveness. for the wood products and fumiture industry, mcludmg-

~ preparation of common service facilities; and o
* New business area development accompanied with mechanization for bus body
building, and ship building and repair industry, since the former will face a
' 'nétrrowingm_arket due mainly to already commenced operation of original bus
assenibling factory in Thailand, while the fatter wilt have to switchiits j)roducl
- from wooden to steel shsps in accordance mth forlhcommg Govcmmcnt .
regulations.

© As such, organizing 1 manut‘acturcrs of these industries to prepare a' modcrmzauon ]
- p!an will be the ﬁrst step. The Federation of Thai Industries ﬂ-"ll) and the

Mmlstry of Industry are expected 16 lead and coordinate this modemization plan as
early as possible. '

Projects/programs regarding industrial R&D promotion are to be materialized
during Phase 1I; however, the regional R&D center project will be studied in

- advance with the focus on its ﬁmciioh,‘ faci]ilies; the equipment to be inslalled,:

stafling (c.g., rescarchers, engineers, and instructors), operation system, and so on.

Investment proemotion measures specific to the WSB region, panicdfa_rly the
propbsicd special reduction of electricity tanifl, is expected to be put into effect as
eatly as possib[e with coordination among the concerned agencies including BO),
MOJ, and EGAT. A new promotion program for resource recycling industries is
expected to obtain BOI incentives.
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Possibhility of Downstream Gas Industries in the WSB Regi_oh

1. introduction

(1) - Background and Objective of the Preliminary Study

The Petroleurn Authority of Thailand (PTT) is undertaking projects to import niatural gas
from Myanmar and supply it mainly to power plants in Ratchaburi province. Inline with the

nalural gas, this study will investigate a possibility of downstream gas industries in the WSB

region. ' '

2) Scope of the Study -

While there has been no proposal to date to use the natural gas from Myanivar as raw
materials, it is expected that some proposals would be submilteiﬂ to PTT. If submited, the
possibility of downstream gas industries could be checked by marketability of the products
and by the fea&bﬂny of the operation based on the proposals. ‘Without any specific

proposa!s thetefore, the possibility coutd only be studied focusing on the following items:

1 Outline of Myanmar Natural Gas Projects
2 " Qutline of Downslream Gas Products " :

3. " Demand and Supply Saluatlons of Dowmtream Gas Products
4 Possnblhty of Downslream Gas lndustnes in WSB Regaon

‘2. Outline of Myanmar Natural Gas Project

Myanmiar gas projects relating to PTT are outlined in Table Al1.1.

Table Al Outline of Myanmar Natural Gas Projects on Gulf of Martaban
Yadana Gas Field Yatagon Gas licld
Lacation - Gull of Mastaban - " Guif of Martaban -
L Deposits 6-7 trilliod cubic feet (CF) 1.5 triliion cubic feet (CF)
Developer| » French-Total (36.75%) » US-Texaco (50.60%) R
(Product Sharing| * US- -Uncedl (33.25%) ; * British-Premier Consolidated {30.06%
Contractor)] * Thai-PTTEP (30.00%) + Japani-Nippon 0i1 (200) o
Main Usage] * Fuel for power plants in Ratchaburi | * not fixed but FTT will impoit
of Thaitand (525 MMCEFD) 200 MMCED
* Raw materials For fedtilizer and fugk
~for power plants in Myanmar
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The Myanmiar Oil and Gas Enterprise (MOGE), which is a national corporation under the
Ministiy of Energy (MOE), is exclusively in charge of administration for exploration,
development, and transportation of natural gas. Foreign companies have participated in the
exploration and development of natural gas as subcontractors based on production sharing
contracts with MOGE since 1977.

'PTT in Thaitand already contracted to import 525 million cubic feet per day:(MMCFD) of
natural gas generated from Yadana Gas Field for 30 years from 1998. The gas price has
initially been set at US$3 per miltion British Thermal Unit (MMBTU, 1 BTU=1.8 Kcalkg)

at the intermational border; the priceis to be increased according to escalation factors such as

! inflation rate and the like. H is reported that 125 MMCEFD of Yadana gas will be used in

Myanmar for fertilizer producuon and power generation. Reports indicate that the Yadana

Gas Field can produce up to | 000 MMCEFD; thus an additional 475 MMCFD from the ﬁeld

- appear fo be feasible.

. PTTalso agreed to import 200 MMCFD of Yalagon gas from 1999. Thc gas pnce issetat
- US$ 3 OTIMMBTU at the mtemational border. '

3 .OUtlilie of Dow’nstreai_n Gas Products -

' Natural gas is used mainly for fuel and industrial raw materials. ‘Thailand’s consump’tionbf
natural gas was 284,994 MMCF in 1993, out of which 264,639 MMCF or 93 per cent of the
total was used for eleclﬁc'{ty generalion while 6,237 MMCF or 2.2 per cent of the toial weré
used for pelfochemical industries. . Liqueficd natural gas (L\'G) a)mpressed with a high
pressure is also used for refrigeration. -

Natural gas is coniposed of hydro'carbons such as methane, ethane, pro.pa.ne, butane, pentane
and hexane. Methane is the main componént constituting 70-95 per cent of natural gas while
ethane constitutiig 1-10 per cent. These hydrocarbons é(e used for industrial raw materials
with préc_cssislg through a separation plant or condensate splitting plant, ‘In Thaitand,
separated ethane and propane are raw materials for olefins such as ethylene and propylene.
Ethylenc is used for produ'cillg polyethylene, ethylene oxide (EO), styrene mOnom'e_a" (SM),
dichloroethane (EDC), and the like. Propylene is the raw material for polypropylene (PP),
which is also one of the main raw materials for plastics. Condensate or natural gas liquid
- (NGL) is split 1o prodﬁce LPG, gas oil, and naphtha, the latter of which is another feed for
ethylenc and propylene. These production processes occur in a “petrochemical complex”
wherein processes are verlically and horizontally integrated through a balance of materials
and economics of scale in production. (Figure A1.1)
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Figure Al.1 Outline of Downstream Gas Products/Petrochemicals

: 70.95% Methane (CHY) 0.1-0.3%-Pentharc (CsHI2)
NATURALGAS 1-10% -Ethae (C2H5) 0.1-0.5%-Hexane (CoH14)
Gy | g 5%.propne (CHS) 0.1-240%-N2
' 0.1-2.5%-Buthane (C4l1g) - CondensaeMNatuml Gas
: " Liquid NGL) '-
OLEFIN (Cnll2n) ; "
l
3 30% Low Density Polyethy!en (LDPE) (Olher Gas Swrces) -,'r/ (NG)
% 12% film ' '

: Ammona (Nl-l.l)
—2 3% coaling paper :

L~ 5% others (covering, molding, pipe, 6tc.)

: Utea :
-2 20% High Dasity Polyethylen (HDPE.) ‘ - | (NH2CONH2411:0)
‘ —> 6% fim '
- Ethylene 100% B 5% plastic moding .
(C2H4) } 9% others (yam, ﬂpe, fiber, plpe etc)

> 11% EthylencOxr.le(EO)

> 6% Biylew Giyeol (EG) ——>> polyester fiber, film, pat bottle, etc.
L3 5% Others(surfaceactiveagent, gycol ether, polyethykne glycol, etc.

— 4% Acetaldehyde 3 acetic ackd, acetic acidvinyl, pesticide, et

F————3 11% Styrene Monormet (S\{)——) polystylene (PS), rubbe, paint resin, etc.

- 15% chh!oroethane(li[)c) —)r ‘vinyl cHoride monomer (V CM)J‘IJOvamyl
» 9% Others .~ chloride {PVC)

“‘“‘_‘*} 57% Poiyprq)ylene(PP)

- 3% m]&.nonmoldmg

' Propy]ene 100% _.m)» i n
{cm) | .

- 145 other p!asncs

> 17% Acryloninle (AN)
-~ 26% Others (;ropylene oxide, octanol, butanot, etc.)

Butadtene ) Styrmc buladcnc rubber (SBR) poybutadene rubber (BR), acrylbonitrile

(C4Hs) . butaciene sthy!ene (ABS) mcihyl tortiary bulylether (MTBE) etc.
ARO\!ATICS.'BTX . L
" Benzene P Caprdlactam (CPL)Irylon SM, Feiol, aceum, varous sohenls eic.

" Tolvene H‘—)" Various solvonts, bemcne nybon, feml gasoline adduu-cs e, _
Xytene —P Purified teleghtalic acid (PTA), dimeiy} ierephihaleka (ODMD), plaslcshubba ctc.
Note: Pegcent shares are based on the data in Japan l994)

AY-3



Ammonia is also one of the downstream gas products synthesized from hydrogen and
aifrogen. Hydrogen is produced from methane of natural gas through catalytic reforming.
Urea is a chemical compound with ammonia and carbon dioxide.

4, Demand and Supply Situations of Downstream Gas Products
(D) Petrochemicals

Petrochemical industries, especially. upstream industries such as those producing olefins
(ethylenc and propylene) and aromatics (benzene, toluene, and mixed xylem), are heavity
" capital-intensive industries and therefore domestic production of petrochemicals is an
indicator representing a higher tevel of industrialization.

The first petrochemical complex in Thailand was established by the National Petrochemical -
Co., Ltd. (NOC) in Octaber 1989. The complex called NPC-1 with capacitics 315,000
-tonwyear of ethylene and. 105,000 tons/year of propylene started” operahon in 1990,
- however, it did not enter full operation until 1994 as |is gas separation plant e:\penenoed

' somelmtlal problems. ‘

_ 'Correspo:ﬁd to 'dom&si_ic demand expansion, NPC-2 operated by the Thai Olefins Co., Ltd.
{TOC) started operation in 1995 (3 50,000 tonsfyear of ethylene and 190,000 toﬁs/yeaf of
propylene). The Aromatics (Th'ailand)‘ Company Ltd. (ATC) will s tart operation in 1997,
with capacities 200'500 lons/year of beniene 52, 000 tons/year of toluene and 1S 000
tons/year of X)lcm In addition, NPC-3is planned to produce 350,000 toris/year of ethylene
and 250,000 tons/year of propylene but its nnp!ememauon is not yet commerced Two other
ethylene centers {TPI and ROC) shown in the following T: ab!e will start operatlon in near
future. The five ethylene centers are located at Map Ta Phut in Rayon province and will

have a total capacity of more than 2 million tons of ethylene/year. (Table A1.2)

Tahie}\l.l * Present and Future Capacities of Ethylpaic Centers in Thailand -
. Ethyless Centers Capacity 1006 2000
S . - - [ tonstyear) _
"NPC-{ [National Petrochentical Co. (NPC) © | 401,000 401,000
NPC-2 | Thai Olefins Co. (TOC) | 350,000 350.000
NPC-3 |- o . | 3s0.000 350,000 |(targeted in 1999)
TP | That Petrochemical Industry Co. (TPI) | 360,000 360,000[(in 1997)
ROC [Rayon Olefins Co. (ROC) © 600,000 660,000|(in 1999)
Total 2,061,000 751,000 1,310,000
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The Ministry of Intemational Trade and Industry (MITI) in Japan studied the worldwide
demand and supply balance of petcochemicals in 2000 as shown in the following Table. In
ASEAN countries, ethylene will be in oversupply although NPC-3 in Thaitand was not
included in the forecast since it was just in the planning stage. (Table AL.3) -

Table AL3 Forccast Bemand and Supply of Petrochemicals in the Asia and the World
(unit; miftion tons)
Ethylene by Region _ :
1994 _ 2000 © Annual Average
{A) T m) B-A {(A) © (B) B-A | Growth Rate (1994-2000)
Demand  Supply - | Demand  Supply Demand  Supply
TAsaTomt| 144 15308l 205 245 3odl | W% B2
Korea 32 =36 047 .9 4.1 0351 34% 22%
“Taiwan 1.0 1.0 A 0.07] ¢ 2.0 24 A O.11] - 122% 15.7%
China 2.1 23 008 40 4.1 A 0.02 11.3% 101%
ASEAN 13 L3 A 028 3.0 ‘46 130 150% 204%
India| =~ 07  ~ 06 0.3 1.5 22 059f ¢ 138% 282%
v apant 61 830052 62...00.. 008 0% . 15%
Middle East 3.2 39 073 6.2 7.1 0.57 W% 105%
W.Europe| . 16 - 194 205 193 205 059 0 23% - 09%
N, America 2230 249 . 1.50] 0 270, 304 2.15| - 32 . 34%
World Total 64.8 76.7 5.43 833 984 - 6790 4.3% 42%
o ' Ethylene Derivatives by Region (Converted to Ethylene Basis) - _
1994 2000 _ - ‘Annual Average
A - @ B-A (A) : "(B) "B-A Growth Rate (1994-2000)
- Demand - Supply ' Demand  Supply Demand Supply
TAsaTow | B4 VITA LA 268 254 A dSil 8% 6%
: Koreal 2.7 . 38 096 41 4.6 . 0 44 12% . 32%
. Taiwan 2.4 1.6 A 1.08 32 - 29 A 067} - A% 104%
~ China] . 3.8 2.5 A 161 7.2 46 A 298]  HX%  H0T%
ASEAN 25 20 A 022 41 . 41 A 022 86% 127%
India|] 09 10 001 L6 20 035 10.1% 122%
vt J'apan 369 L ‘” e 80 7 009{)‘5% .......... 02%
Middle East 1.3 372 1.8 7.2 4.66 56% 11.7%
- W. Europe 172 196 Q75 204 21.5 A 038 2%% 6%
" N. America 203 251 403 -24.1 282 249 29% C16%
World Total 648 7716  1.40 833 953 488 43% 35%
Ethylene Derivatives by Product (Converted to Ethylene Basis) in Asia
1994 o 2000 _ Annual Average
A - ® BA | ) "B-A | Growih Rate {1594-2000)
Demand -~ Supply | Demiand - Supply Demand  Supply
 LDPE’ - ‘55 66 A 056 83 SLA LIO] . % 36%
C HDPE | 44 43 A 6.5 62 A 040] 6% . 63%
EG '35 L2.4 A 130 0 S3 37 A 220] 2% - 15%
SM 5.4 5.2 A 0.60 1.9 83 A 0350] - .65%  Bi%
PVC 6.6 7.0 0.20 9.3 9.0 A 0.30 59% 43%

" Note: Balance between demand and supply was calculated taking operation rates of production
I’ac:l:tes into considerration. Démand by region includes exporis from the reg;on
A I minus
Source: International Committee for Basic [ssues in Pelcochemicat Indusuy
{Ministry of International Trade and Industry (MITI) in Japan)
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The supply capacity of ethylenc derivatives, which consist of low or high density
polycthylene (LDPF/HDPE), ethylene glycol (EG), styrene monomer (SM), and
dichloroethane (EDC) for vinyl chloride monomer (VCM) and polyvinychloride (PVC)
among others, will be tess than the demand in AESAN countries by 220,000 tons/year (on an
ethylenc conversion basis). In Asian countries, supply deficiencies will be large in EG 22
million tons/year) and PVC (0.80 million tonsfyear).

Table Al4 shows future production capacities of selected petrochemicals in: Asian
" countries; for Thaitand the data include NPC-3. The table indicates that there is no plan in
Thailand to produce EG, acryloniteile (AN) for synthetic fiber and dimetyl terephthalete
- (DMT) for polyester fiber. However, it is reported that the NPC-3 complex has a plan to
- produce EG/EO and AN, among others.

* " In the meantime, the demand for petrochemicals has expanded rapidly and investments in
-~ production facilities are highly active, not only in Thailand and other ASEAN countries, but

- als¢ in the People’s 'Repﬁblic: of China and India. 'Competiti'on will be severe among
countries and/or ethylene’ centers accordmg to progrcss of the open market economy and
deregulation. :

) Chemiical Fchilizcrs __

" Thailand entirely depends on imports for chcmi'cal/min{:ra{ feriilizers, which amounted‘_to _
around 3 miltion tons or 13, 4 billion Baht in 1994. Mixed or 'cdmpOurid fertilizers were 1.79
miftion tons or accounted for'59.7 per cent of the total imports while urea and ammonium '
sulfate totaled 0. 9l mllllon tonsor 30.3 per cent of the total. ( Table Al 5)

The IOO per cent dependenice on imp_oned feniiizérs could be pauly altributed to the
inteinational price of feritizer. The chemical fertilizer industry is capital-intensive and late
starters in general cannot easyicompete in price with the earlier starters. It is not rare to find
countrics that can import fedtilizers cheaper than those produced domestically. Accordingly,
there is no fertilizer mémll’aclurer in Thailand to date é){(;!tlding mixing and compounding.

The Nanonal Fertilizer (‘orporanon (NFC) has sought to unplement its plan to establish
fertilizer production but has faced many difficultics including raising caplial and production

" cost. However NFC managed at last to commence the plan prodncmg a total of around one
nu!hon tons of fedilizer at Map Ta Phut in Rayon provinee.
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“Table ALY - _ Production Capacity of Sefected Petrochemicals by Country
including Expansion up to around the Year 2000 (000 (ons/year)

N Thai- Matay- Singa- Indo-  Philip-
land sia pore _nesia_ pines :
Total |134.117] 28,801 9,785 4,401 4,719 8,772 1,034]23,756 20,876 24,631 36,053
“Ethylene} 24,119} 4,791 2,061 §60 965 €75 230] 5,865 2,365 4,020 - 7,078

Total | ASEA China  Taiwan Korea Japan

LDPE| 3,580] 445 215 $ 230 743 240 706" 1,446
LppeE| 2,791 500 80 300 120 . 955 240 464 632
Lemppe| 3,356] 1,950 500 200 1050  200] 340 . 240 313 513
wope| 4777] 1199 729 " 370 100 604 624 1,330 1,020

rG| 3.498f 2838 CHe 178 866 . 875  S45: 924

ps| sas2l 790 335 ase s 96 o s9f a4l 925 925 140

nc| 3,934 458 78 180 860 595 736’ 1,285
vem| 8,593 1,497 580 400 Costo 7| 1,206 1,440 1,120, 3,330

"~ pve| 8.902| 2,559 938 685 28 660 98] 1,366 1,643 925 2,410
.......... sM| 8504 1,415 - 600. 200 - 315 300 . | 1,060 870 2,025° 3,134

vl s36] 2343 925 200 RN ses adof 1,507 . 905 2,200 2,581

TS 01 B YA A sy M 340605
ABsl 3628 3ge T4T T Tee 29 s6 | - 532 1,407 490 - 814
_omMiBR| 2462 920 ss  go0 105 . 160 0| 645 . 332 403 | 162
Benzen| TA63| 1043 TI01 r00 360 283 [T 9987 758 T 1,779 3,089
CoerL| vasal 70 70 208 280 270 SS6
P-Xylene| 11.434] 2.3v2 " 622 1000 gs0 T 512 1880 2,950 2,780
o pral 15,326 3,525 1,600 500 1425 2,431 4,820 2,976 1,580
oyl 729f o ) 229120380
T Bt e o i

Pecceat Shares (%) to Total by Country

That- Malay- - Singa- Indo-  Philip-
e land sia pore  nesia 'p_ines :

Total |- 1000%| 25.5% 73%  33%  35%  65%  08%| 177% 156%  184%  269%
- Eihylene| 1000%| 199%  85% . 36%  40% 28%  1.0%| 248%  98% - 167% 293%

Toial | ASEAN China : Taiwan Korea Japan

LDPEY . 100.0%] < 124% - 60% S 64% 208% . 67% ¢ 187%  404%

- LiDpe| 1000%| 179% - 29% 108%  43% 3M2%  8E&% 166% 226%
LI/HDPE| 1000%f 58.0% 149%  60%  313%  80%] 104% ~ 72%  93% @ 163%
HDPE| 1000%] 25.1% 153% 7% 24% 126% 131%  278% 214%
G| 1000%] 82% 1%  5.4% 248% 250% 156% 26.4%

ps| 1o00%] 152%  65% 6%  22%  19%  14%| 220% 178% 178% 27.0%
CEDC| 1000%| 116%  20% _ 5 9.7% 219% 164% 187%  327%
VCM| 1000%] 174%  67% - 47% - 59%  04%| 140% 168% 130% 388%
cpve| 1000%| e87%  HA%  27% T 03%  74%  22%| 153% 185%  104%  274%
LML oonl teen - 7av  adn a7 3sw ) 125 102%  28% 5L

PR TT00.0%] RAE% T UENE TS T TRGR T UI6%] T ise% T 95%  Ri%  274%

TUARS|T00.0%] i0e% T 4% 44/¢083’M/o14?;6388%135.5224%
MTBE| 1000%] 974% ~22% 244% 43% 65% - | 262% 135% 164%  68%

.........................................

Benzen| T00G] TAGE RIS S UABR URRE T 06RO 288% T 414

_______ CPL{ 1000%| 5.4% 5% - 150%  202% 195%  402%
T et T R (LU ¥ A Py T
PIA| 1000%) 230% 104%  33% 93% | 159%  314%  194%  103%
DMT|  100.0% 31.5% 166%  62.4%
TMetanot] 1000%] T T88% R 1 X T A T S 8.8%

Source: 1995 Petrocheinical Industries in Asia (Heavy and Chemical industry News lacorporarion in Japan)
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Table ALS Impoit Tread of Chentical/M ineval Fertilizers in Thaitand

Quantity (000 tons) {mport Value {Baht/ton)
1992 1993 1994 1992 1993 1994
Total 2,848,915 3,259,038 2,997,672 4,383 4,193 4,480

Utea] 473,245 598,593 469,907 4,973 4,019 4,321

 Ammonium Sulfate| 539,107 510,998 438,838| 2,050 2,169 2.304
Ammonium Niteate| 24,835 32,742 34,797| 6,798 6,522 6,149

. Sodium Nitrate 2,464 3,486 2,4491 6,953 ° 1.05% 7.700

Dout-le Salts and Mixture of Calcium and 5,444 8,066 1.449 5,447 4,625 7.542
Ammoniim Nitrate
Superphosphate| - 4,128 4,751 2.335]775,787 5466 5,176
Diammonium Phosphaté (DAP)] 133,980 131,335 86,306] 5,949 5,363 6,791

................. Monoammonium Phosphate, ete.| 29,494 11,631  36,298] ' 6,073 5,356 5,343

Potassium Chioride] 115,858 111,129 120,728[ "3,5837"37302 ™ 3,484
Potassium Suvlfate] 20,302 . 25,0980  15,332]. 5,228 ’5'.125 5.679

e s S T Y R T e T e e CER et

" Mineral or Chemical Fertilizers . ' _
_containing Nitrogen, Phosphorus and} 842,542 1,187,840 1,062,550 5,183 4,868 _5.239
Potasqum (NPK compound) )

............................

' Mmeral or Chemlcal chhzers . :
- 1.4 2 2,510] 4,620 5,497
.....Containing Nitrate and Phosphate (NF) 749 ' N D -
. Qthec Mineral or Chemical Fertilizers 650111 633,356 T17,173| 4,592 4.489

containing Nitrogen and Phosphorus (NP)
Source! Customs Department '

5. Pogsibitit_y' of Downstream Gas Industries in the'WS_B Region -

(1) Viewpoints -

dom\slrcam 2as mduslncs in the WSB region:

a} Suitability of Myanmar natural gas for industnal use
‘Fhis regards the composition of Myanmar natural gas. Yadana gas mcludes much mtrogen
(N2), which constitutes 24 per cent of the total volume. Asa result, its caloric content is low
at 715 BTU/cubic feet (CF), almost 30 per cent tess than ordinary gas suich as Yatagon gas -
~with 1,000 BTU/CF. This may mean that Yadana gzis'is more suitable for use as a raw
material for chemical fertifizer than as a fuel for a power plant.. In addition, if Yadana gasis -
used for fuel for power plants in Ratchabun witholit ainy treatment, it may bnng aboul air
: pol]unon by nitrogen oxide (NOX). Conc!uswclv, Yadana gas may be used for fertilizer
production also taking its rich nitrogen into consideration. PTT has already decided to
import Yatagon gas, which could be used for fuel of power plants.
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b) Demand and supply situation
In terms of petrochemicals, their demand will expand at a high growth rate as seen
previously. The demand in Thailand will grow at about 10 per cent per year over the next
ten years led by an expansion of big industrial users such as the motor vehicte and
electrical/electronic industries. '

Supply capacity of petrochemicals is more critical to inVésligate than the' demand in
~ considering the possibility of WSB downstream gas industries since there are already five
petrochemical complexes including those at the planning stage in Thailand. The following
figure depicts per capita production capacity of plastics by country ‘and by region around the
year 2000, Smgapore and Taiwan stand out with 401 kg/perbon and 289 kg/person,
respectively. This means they will be big exporters. T hailand’s capacuy of 65 kg/person, :
excluding a proposal/pm}ect for petrochemlcal complex in the Southern region, is 23 kg less
‘than the 88 kg/person of Malaysia, which is almost same as the 86 kg/person of Japan.
~* According to the Investment Opponumues Study- Petrochemlcals in Thailand (BOI, July
~ 1995), per capita demand for plastics will reach 39 kg/person in 2000 and 58 kg/person in
2005. As the supply capacity of Thailand will exceed the demand, Thailand would appear to |
“become an exportcr of pelrochemtcais however, there will be strong compelttors such as
Taiwan, Singapore and Malaysia, among others. '

: Figure A1.2 . Per Capiia'Prodtiction Capacity of Plastics
. in Selected Countrics (avound the year 2000)

TotalAverage [ 24
ASEAN [
Thailand

© * Malaysia

Singapore
Indonesia

" Philippines

' China
Taiwan

‘Korea .
Jagan | 86 » Kg

0 1000 200 - 300 400 500

_Sourée: 1996 Pelroche m]cjal. Industries in Asia (Heavy '

and L ; : )

Note: Plastics

Polyethylene (Pb) Pel)pfopylene (PP) Polysmyl Chloride (PVC),
Acrylonitile Butadiene Sthylene(ABS)
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As for chemical fertilizers, the present demand is around three million tons.  As mentioned
carlier, the National Fertilizer Corporation (NFC) is to produce onc million tons of
nitrogen-phosphate-potassivm (NPK) fertilizers, which will substitute for imports. As a
result, a total of around two million tons fertilizers may be domestically produced to
substitute for the imports.

¢) Cost/competitive power of the products
The cost of raw materials is one of the most crilical factors for profitable operation both in
petrochemical and chemical fertilizer production. ‘The Myanmar natusal gas to be imported

by PTT is rather expensive, USS3.00MMBTU for Yadana and US$3.07/MMBTU for

Yatagon at the border price. Their prices for the users could be US$3.8/MMBTU and

US$4.00/MMBTU, :respectivély, including gas pipeline” and other costs.  Users

prices/trading prices of nalural gas produced in foreign countrics are US$I.00/MMBTU for

" Indonesia and US$3.50/MMBTU for Brunei; users can buy and use natural gas at a price of
* only US$0 SOMMBTU in Qatar

. Natural gas is lmponed under a long ferm contract for 20 of 30 years. The gas tmporters'
who contracted ten years ago can eijoy a cheaper price even though their price has increased
based on contracls permitting the escalation factors for actual pricing. Late slaners are
disadvantageous at this point unless oil i piices increase rapldly Petroleum oil is atso used for
the produchon of petrochenucals and fertilizers. Dlsadvantages of late starters regarding
higher raw gas cost may be oﬁset by cheapcr investment cost for produchon facilities but

there is a limitation. '

In the case of chemical fertilizer, it is genera!ly felt lhat coonomlcally reasonable producllon
necessitates the raw natural gas price to be less than USS] 50/MMBTU while Myanmar gas _ |
will be around US$4.00/MMBTU.  This cost gap may be too big to be offset by cheaper
investment cost. |

d) Business cnrcumslancc and govemment pollcy _
Liberalization of investment and trade is a world-wide trend. In June 1994, the Mlmshy of
Industry (Mol) annoinced new pollcy guidelines in accordaice with agreenents of AFTA:
-and the GATT Uruguay Round. These gu1de1mcs aimed at liberalizing the market and
1mprovmg ifs oompeuuveneas In response, the Board of Investment (BOI) introduced riew
: '_pohmcs liberalizing the petrochcmncal industry as follows;

+  Any pelrochemical company will be able to expand or invest in the production of any
petrochemical - product except upstream aromatic products {(untit Mav  2003).
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However, companies utilizing pyrolysis gas from their olefin units are now able to .
vertically integrate into the upstream aromatic sector.

«  Upsiream companies are now permitted to expand or invest in the production of

feedstock for their own use, for use in other petrochemical plants, or for exports.

- However, their byproducls must not be sold, as fuels, on the local market, unless
 specifically authorized by the National Energy Pblii::y Coungil.

+  Finally, petrochemical products and feedstock should be priced according to world
* market prices. New plants producmg intermediates and/or downstream pmducls

- should stait their operation afler January 1, 1997 while new plants producmg upstream
products like olefins should begin after January 1; 1999.

Following these policy guidelines, there are already five petrochemical complexes, including
- those in the planning stage. Import tanify rates for petrochemicals are 10 per cent at present
: (1996) and will reduced to 0-5 per cent as agreed by AETA untit 1999. “Under such an open
: and fice trade reg:me the Thai govemment will not be able to take special support measures
for pelrochemlcals such as dowiistream of Myamnar natural gas. ‘This is also applicable for
 chemical fertilizers. | o - |

However, it'm'ay be an issue that all the five petrochemical 'co}npl_excs and the sole chemical
feitilizer plant are concentrated at one point in Map Ta Phut in Rayong province. From the
wewpomt of national security, sich an extrente concentration should be avoided. ‘The WSB
- region is a receiving area for decentralization of industries along wﬂh the Southern region.
- In this regard, Iocallonal conditions nfrastmclure in the WSB regnon will be cntical for a
possibility of Myanmar natural downstream gas industries. '

¢) Locational conditiorisﬁnfraslrﬁclu'_re in the WSB region

RegiOnzil advantages and disadvaﬁlages of the WSB r'egion to' attract’ Myanmar natural
downstream gas industries around the power plant site in Ratchaburi ate as follows:
¢ Adv’emlfiges 1) good acccss 1o the raw matenal/natural gas plpehned fromt
- Myanmar 1o the power plant snte in Ratchaburi,

2) proximity to lhe power plant,

3) refatively cheap land 'pn‘cc |

4) avallablllly of water, and

5) good access to large markets such as Bangkok and Myanmar. |
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-+ Disadvantages 1) no industrial estate close to scaport/with waterfront for export’
' 2) limited access to domestic market except Bangkok, and
3) huge investment cost for infrastructure development.

In these comparative considerations, Map Ta Phut is not counted because of placing more
emphasis on industral decentralization and national security. ‘In other words, there is no
strong advantage of the WSB region to compete with Map Ta Phut.

The disadvantaées of areas around the powet plant site in Ratchaburi are conducive to high
- cost, whether it will be shouldered by the public sector or not. I the downstream gas
industries such as pelfochemica]s and ferlilizers shoulder the cost, their competitive power
will be weakened too much. '

(2 Possibilities and Recommendations -

~ Ttisnot possible for the downstréam industries vsing natural gas from Mya'nmar to locatein -
the WSI3 region, especially around the power plant site in Ratchaburi province as seen sofar,
B A summary of the poemblhhes from the ﬁve wewpomts is shown in Table Al 6.

“However, candidate sites for downstream gas industries are not limited 1o areas around
power planl sites. The power plant situated inland was selected probably Aot takmg a
poss'ble Iocal:on of downstream industries into comlderation '

There are other candidate sites for the downstream il1dllISili.eS ifthe gas pipeline is exténded
'Acu)rdmg to PTT’s plan, it will be extended to Bangkok and the Southern region. On the
way to Bangkok, thereis a large aniount of potenllal industrial land with a total of 30 000 rai

in Samut Songkhram. An oil terminal is planned in Petchaburi province with a totat of
300,000 barrels (around 49,000 ki) storage capacity to supply for the Rachaburi’s 1,400
MMW combined cycle (naturat gas and oil) power plant. In line with this terminal, land

development with a waterfront will be considered. 1€ developed, the land may be one of the |
candidate sites for the downstream gas fndtistdcs’. (Figure Al3)

Figure Al 4 |Ilusl rates concepiual altcmauws for usage of natural gas from Myanmar based
on the additional mlport of 475 MMCFD of Yadana gas, which is not yel contracted, and
also taking balance of materials between the gas and products thereof or consumption as a
fuel for power plants. | '
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the products -

Table ALG Summary of Possibilities of Downstreant Industrics
using Natural Gas to be imported from Myanmar
Items for Possibility Background Data/lnformation|  Petrochemicals ( Amnfzgl;;l:rljrea)
a) Suitability of Myanmar  |Yedanagas: +N2-24% not sutable but more suitable
natural gas for indusrial use »Methane (G1} . |relatively suitable for]  (not suitable for
' _ methanc derivatives fuel)
Vatagongas:  vbetleriban suisble | suitable
Yadana )
b) Demand and supply « already 5 ethylena centers over supply/ more 2 million ty
situalion * fertilizer demand: 3 miion Yy | severe competition [for import Substitul'iog_
* ¢) Cost/competitive power of [*national border pricauserprice 1 less competitive | © less competitive

Yadana: US$ 3.00/around 4.00 -
Yatagon: US$ 3.07/around 4.00

{needed to be less
" than US$ 1.50)

d) Business circumistance and [* open and free market poiity no protection sttt protected :’
government policy » devegulation except aromatics (state enterprise)
" e) Locationat conditionlinffa- * ;loss fo gas-power plant necded seaport attractive
stracture in the WSB reglon + gitvated al infand area for export if domestic

(Ra!chabun area) -

" - (much cast) _ market-oriented

Note: Gas user price is estimated by the Study Team

Figure Al.3 P‘e rspecln es for My anmar Natural Gas D:sinbuuon
. Yadana: 'Natl_.trél Gas from | " Yatagon
 Natural Gas MYANM"-‘R  Natural Gas -
5?5 %MCFD_ Pipeline [§ '+s2sinisss: | 200MMCFD
" for-30 years : : «75int99e | for 20 years
(1,000 MMCFD 1,000 BTU/CF

avalable in future)
N2 content: 24%
715 BT! UICI* ‘

WSB :Regi.on |

Ratbﬁabun
Power :Plams -
‘(at inland)

(addmonal 200)

(Pnpehne extension)

uuu-nnuu---ﬁun

Samut
Songkhram -
Qil Terminal

{capacity:
300 000 barrels)

A

% Bangkok
. 30.000 rai of abandoned
shrimp field

S LIRS LTS EOAT T LT

ESB: Map Ta Phut .
Five (3) Petro- .
chemical Complexes

AT AT ATATA] Nawml Ga 5 [‘w ld LS NIRRT NI

MNV](GUH of’l‘hal!and)
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Figure ALd

Conceptual Alternative for Use of Natural Gas from

Myanmar

Naturat Gas i
- from Myanmar Ratchaburi
- 475 NMCFD
(4755) 125 MMCFD
7O MMCFD, 600 MMCFD
525} ~——3> | Anmonia & Urea

'}'a:jaéi Seilzr)?ratliqn_ Ethane »
200 MMCFD ant . Prcpane :

725 MMCED

(

100 MMCED
(IZOOMMCFD)J \ |

Samut Songkhram/Phetchaburi

(T
Petrochemical
Complex

Ethylene
© (600,000 vy) .
- Propylene

Buthane
Propan
LPG

Methanol
E?;ason } - Power
1 - Plants _ MTBE
200 MMGED - - 1,800 MW, " Synthesized :
200 -\, & Others Gasoline )

Methane
e

{100,000 be

Port & Land
Development

PP 3T gk L T

[norder to malenahze downstream deve!opmem inthe WSB reglon there are scveral cnllcal _
preconditions as follows: '

This projects will Iack econoxmc feaclbtlaly unless a slrong devclopment effort is

underiakcn

The Thai Government is cxpccted to designate the pIOJE‘Ct as a natlonal pro;cc!
with strong support measures and 1o _coordinate related agencies and pnvate

sector,

A deeper study should be conducled. - The study will cbmprise such items as
identification of optimum sites for the downstream gas industries, their production
scale, relevant infrasteucture/supporting facility development accessary for
competitive operation of the plants or Fac!orics cost ahalysis in line with who
should shoulder and share the cost, and consnslcncy with energy supply plan at
national [evel ' ;
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