0 I 3 - ~ N [ . .
e - ~ . k . . ; .
7 ' - . - PRI e e
~ . S - . A BRI PR A, = N ) .
- x - N - " . oL ke T H o
- . L - « - ‘ v '
~ T N PRU ~ , 5 A . . N
. L v N N - . ~ ‘. -
- N PR - - . -~ , I -
gy - . “ N o, o - - - - 4 ., oo
. M . S e g 5 N [ S *
N Lot . o v . [N :
.- . T L ra v - "
. - N L = . o
- N \ Pt el N . ’ ™=
. . . - - P Het
o - -y . ~ . r ] b
. \ - . “ . . « -
- .
I ¢ st - v “ W ” o . : .
s ~T : - - - v - El -y
’ . 4 . R - - . . -
oot . - : -~ . . . I - % )
W - - e . N N - - - - PN
e e B . P - - - ! . “
[ R K . EEE I - "
N - . - . -
- ' - e = < -
' - . P - - B
- B 7 - ) ~ i P v -
- a A Al ,r4- N A ,. ! -
- . - L . - ~ - " -
. v f : . . e e . '
. - - . . N “ [ N R - . P I L
Lo " PR e . K . - - f. . . h .
roa - - . P B I . i
; B .
v - - - . .
T . Wt <.t - - - L . . o,
R : X . ~ . -~ . . o L ,
- R LI, . . L ' .
r - = - . - o . ! ' 7 +
- R ' 5 - " .. ~ , Wl , ~
! . c o ~ [ # I8 : .
. - -F . - e B .
- b " - I . . e R v -
. . i . , TR N
. .- . - e ' R . . .
v - - ~ r v - ~
. . 7 . ' o |
R . . L B P ) EEE .
N + f . ‘ v '
- . - ' ! - T [ | - .
e ~ - . N - - L -
) . N . . B . A -

i (e
H
‘9'8‘1i¢4ﬁ‘ .

_l.‘
L
i 71

f
'
Al
floadr Y
N
Py
4
RS

+
BXL
B

A

<
.

%

- B t - B
- , I o
. N3 - ' 3 7 «
% - \ T
N i R
, vt . ’
N P ' - L v .
. R P . . 3 '
: : . B . . . . B
' " . . N ‘ N - . . - . .
t 5 . ~ ~ -
. 0 = N .
. N R . o
. . . . IR
o - i ‘ R N - . ' N a7
. . . - X - "o
' ' . . - e
+
. N B 1 ' -
v 1 .
. . .
N ‘
i . - .t : .
t -~ - - ~
. f R - PR R . N ~ . D . R
. - L v s waen e e i o s Sl TR e T s W T e . e e e . o7 S T Ak s T g el MRale e e , L - P, ey
) . R A=t CN R i . P s
- H N . AR e






JIEAN LIBRARY

VAR

1060148041






No S

198 1445

EH B W h E % H

#odk L
C R 5
81 — 84




L

]1:5; f/}fj] $ ’%‘ D]

%\*FSAQR;Q!! =122

Jx l‘ 1 "T:ri 1
EH 5»;?:'-%1'\10.‘; 34 —bﬁ'—;- Ll
BEE!) 1380 py




TACARE o
SR
e

i
L

sies 'r‘%’%%é%g
sy 22
£

e -n-i%lé&;.‘gm . 2 L 0 o
L e s e Ny 3 TR 52
e S t??&"wsw"ff’ ;:“izgv Jﬁ% et ST Eyis ARy

43
¥4

THE ETHYLENE AND VINYL CHLORIDE MONOMER PL

- Sl e



A

%1 Sepe
/’T\E}j‘f{{u\_ﬁ? : P, L -

- -,
g >

NS

\
3
H

[ T
AN

N e ke d .
e "h_—_c_*;._:-u i DT . g :,‘“i. N
s 2T e, Tl s ﬂ Tab e L
R IRV h g -

THE ETHYLENE AND VINYL CHLORIDE MONOMER PLANT AT RAYONG IN THE KINGDOM OF THAILAND






it zFUrvvRIUEILe=rE) R -7 5 Y P OB IHEOLEETEENEORE

Ly s 4 TEBEFC-CHBHE TR SO L o
AL, 4 THEFOEH LA WEHEBRAONER L VBRI A-TAEA R, A

EizT1 98041 086R0LU11H2BECHBEBEOERLELDHALD

THDo
AR a=af v - F v FvEASOTFHRIER2EREL T, 74 TEHEEH

FELITEHETO LD, EHECOA PEHMBA AL ERL, AHORIT LTS Ao
APERELRY A TEHORMEETXORBO-DO KRB LA EERHE LRI L

ZEHSHGDTH B
iy 4 TEHRFHESRGCL VBAHCSAOACTBAOCHLOPrORBMOEEET S

LbDTH Do

198144 A4

O A N O i
e F B £ W






ABBREVIATIONS AND SYMBOLS

Unit and Conversion

mm Millimeter

cm Centimeter

m Meter

km Kilometer

in Inch (1 in = 2.54 cm)

ft Foot (pl. feet) (1ft = 0.305m)

cm? Square centimeter

m? Square meter

ha Hectare (1 ha= 10,000 m? = 2.471 acres)

ft? Square foot (1 ft2 = 0,0929 m?)

Rai (1 Rai = 1,600 m?)

m? Cubic meter

Nm? : Normal cubic meter

MMm? Million cubic meters

ft>, cu ft Cubic foot (1 ft* = 0.0283 m?)

SCF Standard cubic foot

MMSCF Million standard cubic feet

l Liter

gal Gallon (1 British gallon = 4.546 liters, 1 U.S. gallon = 3.785
liters)

bbl Barrel (1 barrel = 42 U.S. gallons)

g Gram

“kg Kilogram

t, T, ton, Ton, Metric ton

Ib (s) Pound (1 b = 0.454 kg)

LMT Liquid metric ton {50% aques solution of caustic soda)

sec Second

min Minute

h, hr, Hr Hour

d,D Day

m, M Month

v, Y Year

°C Degree centigrade

°F Degree fahrenheit

cal Calorie

Keal, K cal Kilo calorie

BTU, Btu British thermal unit (1 BTU = 0.252 K cal)

MMBTU, MMBtu Million British thermal units



mVA
KWH, kWh
mWG, mWh
Hp, IP

%

ppm
g/Nm?
pH, PH
kgfem?
lbfin®
mmAdq

Low heating vaiue

High heating value

Ampere

Volt

Watt

Kilowatt

Megawatt

Kilo-volt ampere

Mega-volt ampere
Kilowatt-hour
Megawatt-hour

Horsepower

Percent

Parts per million

Gram per normal cubic meter
Hydrogen ion concentration
Kilogram per square centimeter
pounds per sguare inch

mm aqua (= water)

t/d, tonfday, T/D Tons per day
tfy, tonjyear, MTA, MT}Y

T/Y
MMSCED,
MMscfd

Tons per year

Million standard cubic feet per day



Technical Terms

ABS Acrylonitrile-butadiene-styrenc copolymer

AS Acrylonitrile-styrene copolymer

PE Polyethylene

HDPE High density polyethylene

LDPE Low density polyethylene

PO Polyolefin

PP Polypropylene

PS Polystylene

FS Foamed polystyrene

GPPS (GP) General purpose polystyrene

HIPS (HI) High impact polystyrene

PVC Polyvinyl chloride

EDC Ethylene dichioride

EG Ethylene glycot

EO " Ethylene oxide

SM Styrene monomer

VCM Vinyl chloride monomer

LNG Liquefied natural gas

LPG Liquefied petroleum gas

NG Natural gas

NGL Natural gas liquid

BOD Biological oxygen demand

COD Chemical oxygen demand
-ISBL Inside battery limit

OSBL Qutside battery limit

MSL Mean sea level

Financial and Economic Terms

DCF Discounted cash {low

IRR Internal rate of return

EIRR Economic internal rate of retum
FIRR Financial internal rate of return
ROI Return oninvestment

GDP Gross domestic product

GNP Gross national product

C&FTF Customs, and freight

CIF Customs insurance and freight

FOB Free on board



Exchange Rate

Baht

$, US.§,
yen

Thailand Baht (1 U.S. dollar = 20.5 Bahts)

U.S. dollar
Japanese yen (1 U.S. dollar = 215 yen)

Organization and Company

GOT
PTT

BOI
NESDB
DTEC
Mol

ETO
EGAT
NEA

PEA

IEAT
TAPLACO
THASCO
FOIS
JICA
JETRO

The Government of Thailand

Petroleum Authority of Thailand

Office of the Board of Investment

Office of the National Economic and Social Development Board
Department of Technical and Economic Cooperation
Ministry of Industry

Express Transportation Organization of Thailand
Electricity Generating Authority of Thailand
National Energy Administration

Provincial Electricity Authority

Industrial Estate Authority of Thailand

Thai Plastic and Chemical Co., Ltd.

Thai Asahi Caustic Soda Co., Ltd.

Fluor Ocean International Services Inc.

Japan International Cooperation Agency

Japan External Trade Organization
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2-1 FSRF v oHH
m F 2 { »

SAEDT I AF 5 VHHOREERIM2 47t (1978) b, £D3D
REAZ7IAFy 7HBOEERH6 05D 1 55 t 2 EDTWB. RATIFRF5 7
FEO1970E0b107 9 FFTcnRE oEHOTERLMHBOMBIEZIIZ
RTEVTH Do

SAEIEBGTBRATZ 2 F » 7HEIL, Tha: Plastic and Chemical Co. ¢
PV C%, Dow Chemical Thailand P8 %, WFhbAET /v -xFEL L T4
BELTWwaH, ILHBARRCEHED, FEA4Y EASAEBELEN Thic w7 Z
AF 9 7T ELLBIIBALTW S,

£1 S{BOTIRF, IHHOBERR

PE PP Polyolefin® PVClas resin) ps#
tfy)  (Bahfhg)®  (y)  (Bahtskg)  (tfy)  (Bahtfkg) (tfy)  (Bahykg)?  (ty) (Bahi/kg)?

1970 38,304 5.30 5,696 5.79 44,000 5.36 6,288 9.85 5430 8.18
1871 52,027 5.23 8,483 5.44 60,510 6,30 8,719 8.04 8,246 8.24
1972 61,701 4.91 12,198 4.82 73,899 4.90 14,098 6.94 8,152 8.75
1973 61,093 7.33 13,739 8.39 74,832 1.52 15,972 14,02 7201 1443
1974 24,504 14.58 7,615 15.02 32,119 14.68 12,575 19.36 2,644 27.96
T 1975 54508 10.56 15,992 10.69 74,501 10.59 15,202 14,29 6,326 18.12
1976 52,354 11.32 15,235 12.26 67,589  11.53 17,669 16.06 6,670  20.69
1977 65,143 11.22 19,235 12.25 84,378 11.45 25,190 16.31 9,696 21.72

1978 73,145 10.28 31,732 10.70 104,877 10.41 26,142 16,71 14,033 2314
1979 84,364 16.61 54,205 13.00 138,569 15.20 31,895 22,90 14,847 27.78

Notes : 1) Average FOB price.
2} Avenage ex-factory price.
3) Total of PE and PP
4} Including AS, ABS resins,

@ .% B & K
SAEO77 2F y VHBHOBERLEZN L 5z, KBABLEMALKELTWL B
B, HHEOEB-LOEBEZZTCT V. A7 2F» JHBEOEEZSnT, &
HOGDPLEAMBARPUER LTINS AT A BE L2128, 1971
0 b BENSFAbRTHA PV CaB T, HBAAEE AL 1 B ECH 5,

1) PVCOMBMIER 0 4 3L 2bd T, CREMENENRAL FHLEDNTHCHBRTV AL
e, BARRY HTRAERATREL TWE b Th 3o



fif. GDPHMARPExXRE, wiFhb2llhta), AeLBEMEOLE
BECEWRD, fR:30 VBWBEMURAFEAD. PER S Hizkn
16%fuﬂ%btm%%%ﬁbtwbt&\%%wdﬁmmoﬂﬂamﬁbrﬁ<,
GDPHIHED LIBETH Do

Table 2 GDP AND PRICE ELASTICITIES OF
PLASTICS MATERIALS IN THAILAND

Elasticity
GDP Price
PE 1.34 1.25
PP 2.95 1.06
PVC 2.18 0.43
PS 2.54 1.90

MHENINOER, 19790 4{HORBA772AF 7HEHOETERIZIKRD &
SitifwEN B

(t/y)
LDPE 38400
HDPE 26200
P P 40000
PVC 31,500 ( as Resin)
P S 13,700

B % Z2 F &
WHESFITORBRELFAL, FROEABRE—ETHILLWOIREIZXESWTT
FRF ;I EHO20 0 0 FEETORELTFHLA. GDPORERILHEMNG 5%,/
FELEEBELR. R32TOHERYTET,

2—=2 ZFLZUA-)NL
o omoEf B
A BTBRY 227 VEREDAEERNISF, FY Vastra400t,/y
(1979)C, HERBBLL 649001, yThd. ${HO=FLv 7Y 2- ik
BEAERY) A7 VREO LT B AN THY, &L CAANBEHAZ ATH
B. TOWAHBH R4 2R L,

1" SP ;25— wIFygfrin—, FY Z45ivt¥Y—v



Table 3 DEMAND FORECAST FOR PLASTICS MATERIALS

{(Unit : 1,000 t)

LDPE HDPE PP PVC PS
1980 434 29.0 41.2 36.7 16.4
1981 46.6 31.0 45.2 40.0 17.4
1982 49.9 33.2 49.6 43.5 19.0
1983 55.2 33.9 54.3 47.3 20.8
1984 59,2 36.3 59.6 51.5 22.7
1985 63.4 38.9 65.3 56.1 24.8
1986 69.1 40.6 71.6 61.0 27.2
1987 4.1 43.5 78.5 66.4 29.7
1988 79.4 46.6 86.0 72.2 324
1989 85.1 49.9 94.3 78.6 35.4
1990 91.2 53.5 103.4 85.6 38.7
1991 100.3 54.0 111.5 92.0 41.7
1992 106.9 57.6 120.3 99.0 44.9
1993 114.0 61.4 129.8 106.5 48.4
1994 121.6 65.4 140.0 114.5 52.2
1995 129.5 69.8 151.0 123.2 56.2
1996 138.1 74.4 162.9 1325 60.6
1997 147.2 79.3 175.8 142.6 65.3
1998 157.0 84.5 189.6 153.4 70.3
1599 167.3 90.1 204.6 164.9 75.8
2000 178.4 96.0 220.7 1774 B1.7




Table 4 IMPORTS OF ETHYLENE GLYCOL IN THAILAND

(K1) (1,000 t)
1974 9,228 10.3
1975 7,036 7.8
1976 14,293 15.9
1977 19,197 21.4
1978 22,005 24.5
1979 20,227 22.5

(i) & # ® %=
SAHOLHMMEN M ELGDPERMAELLLTIANL, chxdbiizLTFH
THEESIZARTLSIZ1990FE24F1, 2000Fi=34Ft&hkd,
) RIxzarrgiiome
FAEZ ST DEREHEONBRIZ o RT LI A ERFL ERL, BEOD
WeFL,rE, 199041 25Ft, 20004120 FtizmmTasd
DEEXDNRD
—~H., GRS ED LR Y 2F M HEORBRIRBMRTESOLEX
bBh, 19904 IZ1 1 Ht, 200 04EIZ121 8 Ftizic b
e, RV 2 AFNVHHBOBR X EMLAE Y 2AF VGO STERTA 7
AT EIT, 199 04E1 5Ft, 2000426 Ft&chbDEHESH D,



Table 5 DEMAND FORECAST FOR TEXTILES IN THAILAND

Per Capita Total
Demand Demand
(Kg) (1,000t)
1980 3.6 165
1985 3.8 201
1990 4.2 2492
1995 4.6 287
2000 5.0 336

Table 6 DOMESTIC DEMAND FORECAST FOR POLYESTER FIBER

(Unit : 1,000 tfy)

Synthetic Polyester Fiber
Fiber SF v
1980 652 37.8 11.2
1983 89 57.0 16.0
1990 125 83.8 29 5
1995 164 114.8 99.5

2000 206 148.2 371




Table 7 TOTAL DEMAND FORECAST FOR POLYESTER
FIBER IN THAILAND

{Unit : 1,000 t/y}

1980 1085 1990 1995 92000
Domestic 37.8 57.0 83.8 114.8 148.3
Dermand
SF
Textile 18.1 4.4 35.9 49,9 63.6
Export
Total 55.9 81.4 119.7 164.0 211.9
Domestic
pomest 11.2 16.0 99.5 99.5 37.1
py  Textile 5.0 6.9 9.6 12.6 15.9
Export
Fiber
Export 4.9 3.4 - — -
Total 90.4 96.3 39.1 42.1 53.0
Grand Total 76.3 107.7 151.8 206.1 9264.9

W) =FvvyYVo-romEsE
)27 VB EOEBIZR Bz Ffrvy 7)) a-voEERETEICRTAD
T, 199 041215 3F t, 200 04EIT1X 9.3 At &/ Do

(1.000t7y)
1t 989 278
19 367
19960 531
1995 7 2.1
2000 927



2—=3 VCM&BBLUXZFLY
mn & E F N
(N vCM
VOCMOEBRESIZRTLIOE, 198s5EDssFtmxbMML, 1989
FEIisHt&ndDT, 73 OEERIZSHt yu@FZuetso g ElL
o LInL, < b1 99 4 FIREERAZENTHEFHLETH D,
iy =Fvv
T3AF 9 2B (R YV zFry, VCM) Bz Fv vy Y a-rigHic
;?vv@%&ﬁ%‘%ﬂél)lil 9854ED165Fthb, 199 04E24H1,
2000445 Ft &8T5,
Table 8 DEMAND FORECAST FOR VCM

(Unit: 1,000 tfy)

Fve VCM Demand
Demand Production
1985 56.1 56.1 58.1
1986 61.0 61.0 63.1
1987 66.4 66.4 68.7
1988 72.2 72.2 74.7
1989 78.6 77.3 80.0
1990 85.6 77.3 80.0
1991 92.0 71.3 80.0
1992 99.0 77.3 80.0
1993 106.5 773 80.0
1994 114.5 114.5 118.5
1995 123.2 123.2 127.5
1996 132.5 132.5 137.5
1997 142.6 142.6 147.6
1998 153.4 153.4 158.8
1999 164.9 154.0 159.4 -
2000 177.4 154.0 1594

LrL, 2FVvyDORER, TOFHEOEET 7y P P&E A, BHHL T
BTRETHLDTHH0h, CHYHFHRELTHUEBER LLTHREL OWN
ZHHHPBEDX v » TEH4ETD. AYUWEL1 9854134 F 1t b, 1990
F£189H1, 1995FE307H1, 20004E428 F o &Mm+5 (H9,[KM2).

N 2Frr0aiE 6T, LDPE, HDPE, VCM, PVC, 2F Vv 7Y a—-rOBHRI T T, Lisl,
EROTF2F 4 Z7HHAORT A, Rz 27 vEROHEEREENTD,



Table 9 DEMAND FORECAST FOR ETHYLENE

(Unit: 1,000 tfy)

Potential Demand for Effective Demand!? for

Piastics EO Total Plastics E0? Total
1985 137.3 21.9 165.2 134,2 - 134.2
1986 147.5 30.0 177.5 142,7 - 142.7
1987 158.7 324 191.1 149.7 - 149.7
1988 170.6 34.8 205.4 170.6 - 170.6
1989 183.4 37.5 220.9 182.6 - 182.6
1990 197.2 40.4 237.6 189.4 - 185.4
1991 210.8 42,9 253.7 199.3 - 159.3
1992 225.2 45.6 270.8 206.6 - 206.6
1993 240.6 48.5 289.1 214.3 - 214.3
1994 256.9 51.6 308.5 240.7 51.6 292.3
1995 274,94 54.8 329.2 252.2 54.8 307.0
1996 293.2 57.6 350.8 287.2 57.0 344.2
1997 313.1 60.6 373.7 292.1 57.0 345,j
1998 334.6 63.7 398.3 334.6 57.0 391.6
1999 357.2 67.0 424.2 3524 57.0 409.4
2000 381.6 70.5 452.1 370.6 57.0 427.6

Notes: 1) Supply to downstream plants.
2) EO plant of 60,000 t/y capacity is assumed to be started operation in 1994.

LROTFrv v OBFYHHEENBRDE, = FVv Y7 Iy FOLERD2 0~
23Ft/yrABELL, 35121 99 0 ERIBAILE - MBOLBEXETSH0
ETRENSD

2) &
(1) vcuM

HETHUOMEBREEL T 97 IELR, FHROXAMBX—ETHHLL
TWhd, ThizEJw gy {HOVCMEKRLUSS800,/t (22— ¢ -
HL., 1980 )¢5,

) =#vv

LDPE. HDPED #{IHHNDO{Hi kit 1 0 bDMEBIZL , TRBINTWLDDT,
TFVVEBLUSEs00, 1 (2—¥-FL, 198 0FERIICEETDHI LS
T& 5,

1) Rayong b4y 2 FTOVCMDOGRATITOMDMNET 2 M LI &, THMHisLUSST50”
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‘ Ethylene Demand (1,000 t/y)
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Fig. 2 FORECAST FOR TOTAL ETHYLENE DEMAND

IN THAILAND
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Table 10 SUPPLY/DEMAND BALANCE FORECAST FOR

CAUSTIC SODA
(Unit: 1,000 LMT/y)
Demand Production®) Balance
1985 175 181 6
1986 226 234 8
1987 245 254 9
1988 266 273 9
1989 288 289 1
1990 311 (289) (-22)
1991 342 (289) (-53)

Note: 1) Including production by cxisting plants.
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Table 11 COMPARATIVE PRODUCTION ECONOMY (IN TERMS OF IRR)?
FOR DIFFERENT PRODUCTION CAPACITY OF ETHYLENE
PLANT BASED ON DOMESTIC DEMAND IN THAILAND

Internal Rate of Return (IRR) for Different

Selling Price Production Capacity of Ethylene Plant

of Ethylene P é‘:f]';:g {S;‘Sijfl?)%‘ Base Case-1 Base Case-2 Base Case-3
(US$/T) 1) 170,000 T/Y 200,000 T/Y 230,000 T/Y
200 15.63 §6.51 16.60
250 10.63 11,62 11.80
600 300 0 0.34 0.98
350 0 0 o
400 0 0 0
200 19.04 19,82 19.80
150 14.62 15,53 15.65
650 . 300 9.23 10,23 10,40
350 0 0 0
400 g 0 0
200 22.15 22,83 22.71
250 18.13 18.93 18.94
700 300 i3.58 14.52 14.68
350 7.29 8.51 8.64
400 0 0 0
200 25.03 2561 25.41
250 2131 22.01 21.92
750 300 17.19 18.02 13.06
330 12.49 13.46 13.63
400 4.25 6.09 6.28
200 1773 28121 2793
150 24.25 24.85 23.67
§oo 300 2045 21 18 2112
350 16 23 1709 17.11
100 11.32 12.29 12.46
Notes: 1} o constani 1930 prices.

2} Companson purpose only



Internal Rate of Return (FRR) (%)

(in constant 1980 prices)

230,000 T/Y Ethyiene Plant
Fe—— 300,000 T}Y Ethylene Plant
— == 170,000 T/Y Ethylene Plant

200 250 300
Ethane Price {$/T}
Note. Comparison purpose only,

Fig. 3 COMPARATIVE PRODUCTION ECONOMY FOR THREE
PRE-SELECTED PRODUCTION CAPACITIES OF ETHYLENE
PLANT AT DIFFERENT PRICES OF ETHANE AND ETHYLENE
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Table 12 DEMAND FORECAST FOR POLYETHYLENE
AND POLYPROPYLENE

(Unit: 1,000 t/y)
LDPE HDPE - PP
1981 42.5 28.3 47.2
1982 46.0 30.6 51.1
1983 49.7 3.1 55.2
1984 53.8 35.9 59.8
1985 59.9 87.2 64.7
1986 70.0 42,0 63.0
1987 81.4 47.4 60.6
1988 92.2 55.3 57.4
1989 106.4 62.1 53.2
1990 120.0 72.0 48.0
1991 151.3 74.7 51.5
1992 143.7 114 55.3
1993 154.2 83.0 59.3
1994 165.5 89.1 63.7
1995 177.6 95.6 68.3
1996 190.6 102.6 73.3
1997 204.6 110.2 78.7
1998 219.5 118.2 84.4
1999 235.6 126.9 90.6
2000 252.9 136.2 97.3




o) =FrvHEL MBEGEBLPLF VY OHEARDAONEL 3k
L U'E 7 (Case I Potential Demand ) T b, T FV YORBERTRDOL 52D,

(1000t,/y)
1685 1573
1990 2838
1995 40 2.1
2000 56 5 8

9 =3 HEREBEOBEMOICKIBENOLE
AEmMBHEOLRES R, 2 FVvyOBEREIRELIDVDES L DD T, O3 2O %
HBo oW TRBEOEEY T, o

-2 A-1 230000 1,/ y
-2 A-~2 300000t/ y
-2 A-~3 350000 t/y

INBH3 Y- A2 TRENL» EMBHIARMKERE (FIRR) . RESEBML
B bRBEMATIIEE (EIRR) 2HL TEBLAEREIEBIRT 5D TH 5.
HREOMEBERFEIROLE L) TH D.

PERa . (ElNRAIma) (USs‘oo00, 1980 EEMIE)

2300001/ y 233763 (153775)
300000t/ y 261,645 (174028)
3500001,y 280336 {186426)

PEAE  FERSILEMHBARLL, EFRR (FHAR) o8 % ET 2,
T % vl fB: USsS300/ ¢
(#EFMmE USs240/1)
ZTFv g USs700/
(K USs600./1)
T REIEXERLTH Do
HIEML DA DE, WFROEERB TS, ThbzFry T ud . 2 PRERIZT
1=V TNVNTHELHI b b, [HESFOES, G, 300000/ yDA230000
Sy Db, IR yONHOBSNEE EHTHEHANSETIN L5,
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Table 13 ETHYLENE DEMAND

{Unit : 1,000 tfy)

PE PVC Ethylene for EO  Ethylene Demand
1985 97.1 56.1 27.9 157.3
1986 112.0 61.0 30.0 177.5
1987 128.8 66.4 32.4 200.2
1988 147.5 72.2 34.8 225.1
1989 168.5 78.6 87.5 252.9
1990 191.9 85.6 40.4 283.8
1991 206.0 92.0 42.9 304.3
1992 2211 99.0 45.6 326.3
1993 237.3 106.5 48.5 349.9
1994 254.6 114.5 51.6 375.0
1995 273.3 123.2 54.8 402.1
1996 293.3 1325 57.6 430.5
1997 314.7 142.6 60.6 460.9
1998 337.8 153.4 63.7 493.6
1999 362.5 164.% 67.0 528.4
2000 389.0 177.4 70.5 565.9

Note : (Ethylene Demand) = (PE) x 1.05 + (PVC) x 0.49 + (Ethylene for EQ),
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Table II-1 DEMAND PATTERN OF GENERAL-PURPOSE PLASTICS (1979)

{Unit: 1,000t)

LDPE HDPE PP PVC ps? Plastics Total
Japan 1,007 665 892 1,491 812 7,255
U.5.A, 3,097 1,909 1,431 2,64] 2,375 13,686
UK. 495 176 243 440 241 2,346
France 595 200 140 695 327 2,968
W. Germany?) 820 370 220 970 575 5,716%
Italyz) 697 266 673 349 2,490
Notes: 1} Including AS and ABS resins,
2} Domestic demand n 1978.
3) Excluding cellulose.
Sources:  Japan; Chemical Industries Statistics of Japan (MITI),

U.S.A., Modern Plastics International (Jan. 1980).

UK, European Plastics News (Jan. 1980),

France, Plastiques Modernes et Elastomeres (Mar. 1980),
W. Germany; Kunststoffe (Oct 1979},

ltaly, European Plastics News (1980),
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Table I—3 APPLICATION PATTERN OF GENERAL-PURPOSE PLASTICS IN

JAPAN (1979)
(Unit: %)
. . , Household
Film & Pipes & Mechanical
1 o Wares & Others Total
SheetD Fittings Parts Containers
PE 60.0 36 3.3 233 9.8 100.0
PP 39.3 0.2 19.6 23.6 17.3 100.0
PVC 23.5 39.7 2.2 3.0 31.62 100.0
PS 17.6 0.2 32.8 15,9 33.59 100.0
Notes: 1) Packaging materials.
2) Building matenals {11.1%), plate (7.0%), imitation leather (5.0%).
3) Including foamed products (25%).
Source: World Plastics Industries Statistics 1980/1981 (Plastics Age Co.),
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The Siam Cement Co. DM INIE, BEDLABOTIZF » s HHOHE
LI —-4DEY T, 1978EDORBEREBHBH21F1THd, COUHTREH
RO EHAEEEFHE 6 PT, EETHRE L HETELEFORBRE, 4%UBN
AR EMNEINT 2 RIMMERFCH B,

KRI-4OBMME7T 7 AF v 7REMLHE, ¥, REoia%E45PrgL THR
W17 o0BOBLFCLDZ2EDTH-T, Hdtho =7 ot Bl L EHERD
ORI (Rl —10) &EPPRU-TNE, P LOHE, BEELAVIFLY &G
FRERV T F L3107 EMBMAETLALHBEREMEML 258, 19794517

Table [—4 CONSUMPTION OF PLASTICS MATERIALS IN THAILAND

{Unt: ton)
1977 1978
LDFPE 29,500 33,800
HDPE 29,100 33,200
PP 27,000 30,700
PVC 39,700 45,400
PVAC 8,800 10,000
PS 10,100 11,500
Acrylics 2,920 3,300
Alkyds 2,940 3,300
Others! 55,240 64,100
Totai 205,300 235,300
Note: 1) PU, Melamine, Phenolics, Urea, Silicones,

Cellulosics, Polyamides, Epoxide, lon Ex-
change and Others,

Source:  The Siam Cement Co.
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REBERCLIGEARHOLEENSELOBZTO—RHEEZELLNL, COHEIE
1980 LIS RANTI B, FIZE, PVCA, TORKES ~#H ~TH SThar
Pipe IndustryCo.Tid, [EBERHLK L TREMBU S, 198 0EDHMBIHE
RHAEDT 0 DEEICELAAN VDR, 57-HDPEo—-7H5LU 2 tDF—
#—T#& % Basicharern Cord Factory T3l 98 0FEDAEEHIIMED2 0 B, &
Ee~3F@CODEIWINTHADL0 D,

AR D The Siam Cement Co. OPEIL LB E, FAEDT 7 R F » 7HHOAE
PEEEEREI - s BIUHI~-20L5THb, chickd s, LDPEREL
LT7+ 046 (%), HDPERBRA® - #1%, PPR740( 9 -T v
FEL).PVCRAAT - k—RL, PSR#1 /3 ARG - #IT(ELLT
GP, HI), 1 /3R MR (FS 3%, M), AS - ABSHEEIAE
Ba - #lohrcBREASSICHLONTL 3,

ch#i, AAEBEDFI(RI-3)EEBTEE, 71 HORHENHBMBEE
BIREAFORARE L SIC, BMEBREMALDRHCMRT LI LMNMFEIN S,



Table I—5 APPLICATION PATTERN OF GENERAL-PURPOSE PLASTICS
IN THAILAND (1978)

(Unit: %)
. . . Household
Film & Pipes & Mechanical

3 f4s Wares & Others Total

Sheet2) Fittings Parts Containers
LDPE 72.1 - - 15.0%9 12.9 100.0
HDPE 212 - - 56.1 22.7 100.0
PP 64.1 - - 204 15.5 100.0
PVC - 69.4% - - 30.69 100.0
psh - - 14.6 33.5 51.99 100.0
AS Resin - - 45.1 54,9 0 100.0
ABS Resin - - 66.3 29.9 3.8 100.0

Notes: 1) Including GP, Hl and FS.
2) Including woven bags.
3) Including hoses.
4} Including plastic flowers (9.6%).
5) Including imitation leather (14.0%) and sandals (11.9%).
6) Including foamed products (33.4%),

Source: Prepared based on information by the Siam Cement Co.



Others

Household
Wares &
Containers

P—

Mechanical
Parts

Others

Cthers \ Househol:
Wares &

Contains-

Household
Wares &
Containers

Source: The Siam Cement Co.

Fig. I-2 APPLICATION PATTERN OF GENERAL-PURPOSE
PLASTICS IN THAILAND (1978)

I-10



P2 WMEMR

2—2—-1 WBOWEHSE
BBEOWEIFROFRICH 570
(REGEBY=(# A)-(® mI+(& &)
FROBBRENASHERHIBETS B, FAETRT I 25 7 HEIZ S
AEBEHTRDA TN DT, D
HesE ki LD
(REPBEEI=(8 AJ+(4%& %)
CFBCLBMRE, RREBICM G s HAOT I AF» JH#, LDPE,
HDPE, PP, PVC, PSO35, PVCHLIUP SHUAMIS4 ECERSNT
NHCOT, RATBERRBARIC &> TRETSHC EHRD,
W) 24 BORBH
19 TEEE TS AORBEHIRT 5 2 F » 7 W BAR, ToMEs
Ueo—ZXO3BOKABIAHINTWLWAIE G T, FBPEOHBTHALDPE
HDPE, PP, PVCHLUPSRBEASHBOLAC—BL THRETEH, B4+sD
BIEO B AR T TH S,
I -6iC1070~197650% 4 ARNBRIACLIEAHBOBARL, BAL
BH LT AHSHHELAME ( CLF . Baht / kg ) 25T
197 TR, BafEourT, KV 2FLy (PE), #Y7OELY (
PP). £YAFLY (PS)BLERYEBILE=0 (PVC)sRTICETER
AL ot TERD - TILRLT,
(@ BHE S0 5 4 BRI ok Et
1970EMSD 1 0 FMAMLTE«DTI2AF ., 7HROBAL, €8+m5
S HE, TAYH, AEYR, 7552, A 80T, BFAVELDAT V&
BTGHESECES. Sy HE -0 2 PRASEEMAL O HE hd 24
~NOBHARIL 2 ONR] — 8 TH B, RORMBAEERSD b » %) FOB 1
B (USS ) OTHETSH B,

1} MR, s v - To&EME S

2} BB Y 25 v AERTRATWE, Bl 5 L9k, FYa¥rrv il &8 ) ofUh el BRmi i
it J #Jv e,

3} 1978 SELGREBEEMAT L0 VEE L

IT-11



Table II—6 IMPORT OF POLYMERIZATION PRODUCTS IN THAILAND

Quantity C.LF. Unit Price

t) {1,000 Baht) (Baht/kg)
1970 52,848 331,354 6.27
1971 77,542 418,848 5.40
1972 87,634 502,113 5.73
1973 104,060 923,508 B.87
1974 49,555 842,276 17.00
1975 86,576 1,138,251 13.15
1976 89,292 1,245,718 13.95

Source: Foreign Trade Statistics of Thailand.

Table II-7 PLASTICS MATERIALS IMPORTS IN THAILAND (1977--1979)

. Quantity C.LF, Unif Price

Description ® (1,000/Baht) (Baht/kg)
Polyethylene 65,143 730,738 11.22
1677 Polypropylene 19,235 238,019 12.37
Polystysene 6,662 092,728 13.92
Polyvinyl Chloride 7,058 94,959 13.45
Palyethylene 73,145 808,962 11.06
1978 Polypropylene 31,732 355,727 11,21
Polystyrene 5,644 77,409 13.72
Polyvinyl Chlonde 4,369 69,375 15.88
Polyethylene 84,364 1,511,529 17.92
1579 Polypropylene 54,205 765,352 14.12
Polystyrene 2,267 42,579 18.78
Polyvinyl Chloride 8,564 155,036 18.10

Source: Foreign Trade Statistics of Thailand.
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Table II-9 SUPPLY RATIO OF POLYMERIZATION PRODUCTS FROM
SELECTED COUNTRIES!) TO THAILAND

Imports from

Thm(il:;l;i)mrts Sclectcd(tCI:;mtriesl) (ConverI::(::loFactor)
1970 52,848 51,093 0.967
191 71,542 73,676 0.951
1972 87,643 83,058 0,951
1973 104,060 98,622 0,948
1974 49,555 46,024 0.929
1975 86,576 76,343 0.882
1976 89,292 78,195 0.876

Note: 1) Japan, U.8.A., W. Germany, France, Italy, UK., Netherlands, Singapore and Hong Kong.

Source! Forewign Trade Statistics of Thaifand.
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Table II--11 PVC RESIN IMPORTS FROM SELECTED COUNTRIES

(Unit: t/y)

Resin Content

Resin Caompound in Compound Total Resin Imports
(a) (b) {c)=0.58 x (b) (2) + (c)
1970 1,832 7,325 4,249 6,081
1971 4,180 3,284 1,905 6,085
1972 5,332 1,784 - 1,035 6,367
1973 5,579 2,102 1,219 6,798
1974 2,749 1,025 595 3,344
1975 2,009 24 14 2,023
1976 1,940 600 348 2,288
1977 4,300 7312 413 4,713
1978 4,306 750 435 4,741
1979 4,737 2,016 1,169 5,906

Source: Table I1-3.
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Table I1—12

PvC IMPORTS!) (1977 —1979)
(THAI TRADE STATISTICS)

(unit: tfy)
Country of Ongin 1977 1978 1979
Japan 2,257 1,808 3,004
U.5.A. 77 61 88
West Germany 260 162 3
France - - -
italy - - _
UK. 48 40 255
Netherlands - - 478
Hong Kong - - 97
Singapore 590 489 16
Sub-total 3,232 2,560 4,043
Taiwan 2,715 1477 1,187
Hungary - - 1,544
Romania - - 1,480
Others 1,111 359 310
Sub-total 3,826 1,836 4,521
Total 7,058 4,369 8,564

Note: 1) Including PVC compound.

l-18



EREELT, AERACOBBR(RI -8 YitkRl —12 @, LRLUAOEMN
HOMAREMELALOE L ABDEAEOMARERL LA (KRI-13),

g7, LEOHEE, vy lav oy FORFIKHPVWTIHN 27: DT, Th
ARI-14DE3 VI Vel -,

BMAMBEBEE» SO THONLPVCLVY v OTFHFOBMBEL LT
L, CHEBaht {CFEBL . THICPFHMEAEL T19734EE TR 06 Baht, kg,
19744EMEE 10 Baht /kg ZMEL TC&F fli# %R  Hic 14 3 %L T landed
price ZR i (Rl ~15 ),

C&PMBORMT, #AEOBAMEOC I FEHB (RI1 -7 ) BT 3L
HIROEVIERLTWHWAZ EMNGS,

W & e

Thai Plastic and Chemical Co. BWAVCMEREBLL, 1971&E LYPVC

DEFEEHEEL 72, RIHOERIEFERERL MREIRI- 160D TH 5,
m REBIHE

LEOHANEERABERLIOSHZEARBMIBELL (RI~ 17 ), BA
MOMAREET AL landed price &, EEROHFHMEEOMEF ST 44 H
CEGAPVC LY vOMliBRELI(RI - 18 ),

(3) ~AFv v FRMYE
i) W A

HEDIABORSFHIF(RI-19)CLbEAFL Yy FHEBEOHAKIIRL
AFEETHREILRE ENT S,

FoT, HBMTORBEL TR, ZLTEEBLS OBEEEIHTRIILTHON
EAFLY REEOBARD LB (KN -8 ) EEDEERBOBCEL LI, B
A& landed price 3PV C EMEBRICL TEHEL 22,

a & &

Dow Chemical Thailand Lid . Y AF L 750 12197 8FICEMAAF
Ve /v - RMELTEEREMBLZ, SEENILTV100001,y ThHo
o, 19BOMEICAD, 225001 yioifl&xZafi,
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Table 01—13 ESTIMATED PVC IMPORTS (1977 —1979)

(Unit : t/y)
Imports from Imports from 1 Modifie
Developed Countnesl) Other Countries! Imports
UNICO Thai Statistics UNICO Thai Statistics

(a) {b) (©) (d) (e)=(a)H(d)
1977 5012 3,232 - 3,826 8,838
1978 5,056 2,560 - 1,836 6,865
1979 6,753 4,043 - 4,521 11,274

Note : 1) Total of PYC resin and compound.
Source: Tables II-8 and 11-12.

Table II—14 ESTIMATED PVC RESIN IMPORTS (1977 —1979)

(Unit : t/y)
1977 1978 1979
Total Imports (t/y)! 8,838 6,865 11,274
Ratic of Resin againstz) Total Imports 0.940 0.938 0.875
Estimated PVC Resin Imports> 8,308 6.439 9,865

Notes: 1) (e)in Table1I-13

2)  Calculation formula: (a)+(¢)

(a) +(b)

where, (a), (b) and (¢) are shown in Table [§-6
3) Total imports multiplied by ratio of resin
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Table II—15 IMPORT PRICE FOR PVC RESIN

Fos? Fop? Freight® c&F¥ Landed Price®
{US§/t) (Baht/kg) {Baht/kg) {Baht/kg) (Bahtfkg)
1970 309.7 6.29 0.60 6.89 9.85
1971 270.3 549 0.60 6.09 8.71
1972 241.0 4,89 0.60 5.49 7.85
1973 T 407.9 8.28 0.60 8.88 12.70
1974 855.1 17.36 1.00 18.36 26.25
1975 577.8 11.73 1.00 12.73 18.20
1976 616.5 12,51 1.00 13.51 19.32
1977 633.0 12.85 1.00 13.859 19.81
1978 686.7 13.94 1.00 14.94% 21.36
1979 822.2 16.89 1.00 17.89% 25.58
Notes: 1)  See Table II-8.
Average FOB price from the selected countries.
2)  Exchange rate, US$1 = 20.3 Baht,
3)  Assumption.
4)  According to the Thai Trade Statistics.
1977 13,45 Bahtfkg
1978 15.98 Bahtfkg including PVC ¢ompound,
1979 18,10 Beht/fke
5)  1.43 times C&F price,
Table 1I—16 PVC SALES VOLUME AND PRICE
Resin Compound
(t/y) Pnice (Baht/kg)" (/5 Price (Baht/kg)"
1971 1,273 6.2 3,805 8.8
1972 4.663 6.1 7,995 2.1
1973 4,265 15.1 7,390 17.6
1974 6,500 16.6 4,635 20.8
1975 9,553 13.6 8,990 19.4
1976 8,977 15.5 10,732 20.5
1977 10,229 14.6 12,920 20.1
1978 12,425 15.2 14,254 20.2
1979 13,777 21.7 15,382 27.7
1980 24,75
Nate : 1} User price,

Source -

Thay Plastic and Chemical Co., Ltd.
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Table II—17 ESTIMATED CONSUMPTION FOR PVC RESIN

(Unit ; tfy)}
Productionl) Imports 2.3 Totat
1970 - 6,288 6,288
1971 2,320 6,399 8,719
1972 7,360 6,738 14,098
1973 8,801 7,171 15,972
1974 8,975 3,600 12,575
1975 12,908 2,294 15,202
1976 15,057 2,612 17,669
1977 16,882 8,308 25,190
1978 19,703 6,439 26,142
1979 22,030 9,865 31,895

Motes: 1) Converted to the calendar yea: production
2} See Tables1I-11 and II-14

3) Modified imported volume obtained by applying conversion [lactors shown in Table
11-9 on the figures for 1970 to 1976 in Table 11-1 1,

Table II—18 TREND OF PVC CONSUMPTION AND PRICE IN THAILAND

Consumpnon” Current Price? Real Price”
(tfy) (Baht/kg) (Baht/kg)
1970 6,288 9.85 10.86
1971 8,719 8.04 8.73
1972 14,098 6.94 6.94
1973 15,972 14,02 11.66
1974 12,575 19.36 13.55
1975 15,202 14.29 9.73
1976 17,669 16.06 10.59
1977 25,190 16.31 9.90
1978 26,142 16.72 9.34
1979 31,895 22,90 11355

Notes: 1) See Table 11-17.
2) Weight average of domestic supply price and import price.

3) Current price divided by GDP deflator {at 1972 price).
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Table 1—19 THAILAND’S POLYSTYRENE IMPORTS
(1977 —1979)

(Unit: t)

1977 1978 1979
Hong Kong 2,090 1,770 —
Japan 1,608 1,282 210
Singapore o - -
France 11 82 —
W. Germany 871 786 936
taly ‘ 20 26 -
Netherland 4 488 -
U. K. 133 241 123
U.S. A 1,440 365 390
Sub-total 6,177 5,040 1,659
Qthers 485 604 608
Total 6,662 5,644 2,267

Source: Foreign Trade Statistics of Thasiand.
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Table II—20 DOMESTIC SALES OF POLYSTYRENE IN THAILAND

General Purpose High Impact
(Million (Million
(®) Baht) (1) Baht)

1978

3 Qtr. 1,210 22 40 i

4 Qtr. 1,670 30 620 12
1979

) Qtr. 2,240 39 670 15

2 Qtr. 1,480 38 680 19

30tr. 1,970 51 760 21

4 Qtr, 1,290 33 600 17
1980

1 Qtr. 1,790 49 820 24

2 Qtr. 1,550 45 870 27

3 Qtr. 1,600 44 840 25

Source: Dow Chemical Thailand Ltd.

Table II—21 APPARENT CONSUMPTION AND AVERAGE PRICE OF

STYRENE POLYMERS IN THAILAND

1)

Import Production Total
Quantity Price? Quantity Price® Quantity Price
() (Baht/kg) (t) (Baht/kg} (t) {(Baht/kg)

1970 5,430 8.18 - - 5,430 8.18
1971 8,246 8.24 - - 8,246 8.24
1972 8,152 8.75 - - 8,152 8.75
1973 7,201 14.43 - - 7,201 14.43
1974 2,644 27.96 - - 2,644 27.96
1975 6,326 18.12 - - 6,326 18.12
1976 6,670 20.69 - - 6,670 20.69
1977 9,696 21.72 - - 9,696 21.72
1978 10,493 24.75 3,540 18.36 14,033 23.14
1979 5,157 34.81 9,690 24.05 14,847 27.78

Notes: 1) Domeshic Sales,
2) Landed Pnce {including import tarriff).

3) Ex-factory Price.
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Table 122 CONSUMPTION AND REAL PRICE (AT 1972)

OF PLASTICS MATERIALS

PE PP rol) PVC PS

(t/y) (Baht/kg) (tfy) (Baht/kg) (tfy) (Baht/kg) (t/y) (Baht/kg) (t/y) (Baht/kg)
1970 38,304 5.84 5,696 £.38 44,000 5.91 6,288 10.86 5,430 9.02
1971 52,027 5.68 8,483 591 60,510 5.71 8,719 8.73 8,246 8.95
1972 61,701 491 12,198 4.82 73,899 490 14,098 6.94 8,152 8.75
1973 61,093 6.10 13,739 6.98 74,832 6.26 15,972 11.66 7,201 12.00
1974 24,504 10.20 7,615 10,51 32,119  10.27 12,575 13.55 2,644 19.57
1975 54,509 7.19 19,992 7.28 74,501 7.21 15,202 9.73 6,326 1234
1976 52,354 7.46 15235 8.08 67,589 7.60 17,669 10.59 6,670 13.64
1977 65,143 6.82 19,235 7.44 84,378 6.96 25190 990 9,696 13.20
1978 73,145 5.75 31,732 598 104,877 5.82 26,142 9.34 14,033 12,93
1979 84,364 8.38 54,205 6.56 138,369 7.68 31,895 11.55 14,847 14.02
Note: }) Polyolefin {Total of PE and IPP),

ORIGIN IN THAILAND

Table [I-23 GROSS DOMESTIC PRODUCT BY

INDUSTRIAL

At Current Prices At 1972 Prices GDP Monthly Bulletin
(Million Baht) {Million Baht) Deflator (Bank of Thailand}

1970 136,060 150,092V 90.7
1971 144,607 157,088% 92.1 (Bank of Thailand)
1972 164,626 164,626 100.0
1973 216,543 180,146 120.2 XVIII 1978 Dec.
1974 271,368 189,950 142.9 XIX 1979 Dec.
1975 298,816 203,514 146.8 |
1976 337,635 222,509 151.7
1977 393,030 238,841 164.6 XX 1980 Apr.
1978 477,341 266,840 178.9
1979 564,431 284,747 198.2 .
Note: At 1962 Pnces: 1) 120,728 Mulion Baht.

2} 129,061 Million Baht,
3) 134,475 Million Baht,
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Table II—24 RESULT OF ELASTICITY ANALYSIS FOR PLASTICS

MATERIALS CONSUMPTION

Elasticity .
Gorelation
GDP Price

PE -0.4008 1.3743 1.2516 0.8906
PP -4.7184 2.9460 1.0635 0.9578
PVC -3.3893 2.1784 0.4324 0.9441
PS ~2.9233 2.5424 1.8998 0.9654
PO -1.1076 1.7349 1.2626 0.9222
Notes: Model logQ=a+ eologﬁ) ~e_logP.

Q@ = Consumption (1,000¢).

© = Real GDP (Billion Baht).

P = Real Price (Baht/kg, at 1972 Price).

eg = GDP Elasticity,

ep = Price Elasticity,

=
#

Constant,
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Table II-26 IMPORTATION OF POLYOLEFINS
IN 1978 AND 1979 BY COUNTRY

(Unit: tfy)
Country of Origin 1978 1979

LDPE HDPE PP LDPE HDPE PP
Japan 6,788 15,514 10,921 8,275 8,987 7,395
U.S.A. 11,289 6,170 2,880 18,185 13,382 19,967
W. Germany 2,064 1,425 1,911 1,403 442 800
France 5,666 - - 3,478 - 210
Italy - - 52 56 104 935
UK. 38 - “1,335 99. 21 531
Netherland 2,650 450 - 528 - -
Hong Kong 1,187 - - - - -
Others 10,333 4,578 16,944 8,324 4,850 14,783
Total 40,015 28,137 34,043 40,348 27,786 44,621

Source: A Japanese trading company.
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Table II—28 ESTIMATION OF INITIAL GDP AND
ABSOLUTE ELASTICITY

Initial GDP Absolute

{Bil. Baht) Elasticity
PE 66.0 0.9336
PP 135.6 1.0049
PVC 111.3 1.0002
Ps 124.4 1.0053

Table 1-29 ASSUMPTION FOR REAL GDP (AT 1972 PRICE)

Average GDP Growth Rate
(Bil. Baht) (%)
1970-1979 205.8
(1980) (303.2) (6.5}
19811990 435.7 6.5
1991-2000 817.9 6.5

Table 1I—30 FORECAST FOR GDP ELASTICITY

1970's 1980’ 1990%
PE 13743 1.1003 1.0155
Pp 2.9460 1,4590 1.2046
FVC 21784 1.3434 1.1577
PS 25424 1.4070 1.1857

Note: 1970’s 19701979 (1980},
1980°s  1981-1990.
1990s  1951-2000.
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Table 1I—31 ASSUMED PRICE FOR DEMAND FORECAST

(Unit: Baht/kg)

1972 Price 1979 Price?
PE 8.3 25
PP 83" 25
PVC 1112 22
PS 14.12 28
Notes: 1) FOB price '
2} Landed or ex-factory price
Table II—32 DEMAND EQUATIONS
1980 1990’
Constant GDP Elasticity Constant GDP Elasticity
PE -0.8711 1.1003 -0.6373 1.0155
PP ~-2.0055 1.4550 ~1.3046 1.2046
PVC -1.7691 1.3434 -1.2574 1.1577
PS -2.2889 1.4070 -1.6792 1.1857

Notes:

Model logQ=a+ eglogﬁ)

Q = Consumption (1,000t}
© = Real GDP (Billion Baht)
¢y = GDP Elasticity

a = (Constant.
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Table I—33 PAST TREND AND FORECAST OF PLASTICS
MATERIALS DEMAND

(Unit: 1,000t)

Real GDP

(B1l Baht) PE PP PVC PS
1970 150.1 38.3 5.7 6.3 5.4
1971 157.1 52.0 8.5 8.7 8.2
1972 164.6 61.7 12.2 14.1 8.2
1973 180.1 61.1 13.7 16.0 7.2
1974 190.0 24.5 7.6 12.6 2.6
1975 203.5 54.5 20.0 15.2 6.3
1976 2225 52.4 15.2 17.7 6.7
1977 238.8 65.1 19.2 25.2 9.7
1978 266.8 73.1 31.7 26.1 14.0
1979 284,7 84.4 54.2 31.9 14.8
1980 294.41) 4029 396D | 3672 16.09
1981 322.9 77.6 45.2 40.0 17.4
1982 343.9 83.1 49,6 435 19.0
1983 366.3 89.1 54.3 47.3 20.8
1984 390.1 95.5 59.6 515 22.7
1985 415.4 102.3 65.3 56.1 24.8
1986 442.4 109.7 71.6 61.0 27.2
1987 4712 117.6 78.5 66.4 29.7
1988 501.8 126.0 86.0 72.2 32.4
1989 534.4 135.0 94.3 78.6 35.4
1990 569.2 144.7 103.4 85.6 38.7
1991 606.2 154.3 1115 92.0 41.7
1992 645.6 164.5 120.3 99.0 44.9
1993 687.5 175.4 129.8 106.5 48.4
1994 732.2 187.0 140.0 114.5 52.2
1995 779.8 199.3 151.0 123.2 56.2
1996 830.5 2125 162.9 132.5 60.6
1997 884.5 226.5 175.8 142.6 65.3
1998 942.0 241.5 189.6 153.4 70.3
1999 1,003.2 257.4 204.6 164.9 75.8
2000 1,068.4 274.4 220.7 177.4 81.7

Note: 1) Tentative information.
2) Forecast.
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Table II-34 DEMAND FORECAST FOR LDPE AND HDPE

(Unit. 1,000t)

LDPE HDPE LDPEfHDPE
1980 43.4 29.0 60/40
1981 46.6 310
1982 499 33.2
1983 55.2 339 62/38
1984 59.2 36:3
1985 634 389
1986 69.1 40.6 63/37
1987 74.1 43.5
1688 79.4 46.6
1989 85.1 49.9
1990 91.2 53.5
1991 100.3 54.0 65/35
1992 1069 57.6
1993 114.0 6l.4
1994 121.6 65.4
1995 129.5 69.8
1996 138.1 74.4
1897 147.2 793
1998 1570 84.5
1999 167.3 90 1
2000 178.4 96.0
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BY DIFFERENT METHODS

f-47



DM EOTEMORE P BHIC, BFREBRKATHEOT, 199 0B
NESPIC LD THOFTNBNEERT CLILUL S,
(1) A F v R

ZFL oy RMREE) T o v RO THOBBEMURBBTFUI A TS,
BAD2AEOEYRFLy (GP_ HI, FSYOBELFIZ, AL, B
M, LHAEHR, BRRELL TR, MRHLETHO, ABSHERIRE
AR, BWHBHELTAHNSA TS, TLASHBRIAVRAFL OHELD
CE-oTHNEMEEN, BHE, RROBEOCH,S GP P SORESFILE
HEHINDO2DH L,

oT, AF L vy RMPFRIFRMLOER L L b KSBERESUTERRMBEL

na,

2 -4—-3 BEEFETeReT7L PR LOIEREDHR

TI3ARAF L IHPONELR FRITAFEDIDICER IR eI L =y BHIC K
HHEMHDS, COFTERBR ASDBRELERI ASDGDPLEZERMNCE
RTLCECL>T, 1ASDODPUEXRHSECEL2LX01 AZDREEES

GJYOBRICRARELAD, T RF L TR REAGDPEG T, TOEE

MET - SOERTHY, 1 AEDGDP

F
0
,l
rL

r
w
\
e
%
T
S
Fas
ek
i
{}‘-

ETAEDEREREOMEREZBILIULT S (—RIRESERBEFENMNI 2 ¢+

REEDIAZO AFRET NEOGDP
&l -36HIXTPARL—~37 21878 BB
=L PHRO AR AR AXDGDPE -7
REMMEZOY - 3 E 22 SEESEL L s 0TES,
GDPRYOTSEMBT, Predicast BT ~ § 2 Fivi,
2! 2EER

El-10~1-145homo3td3l AEOGEDPEI AXUMBEOT

-48



Table II—36 PER CAPITA CONSUMPTION OF MAJOR PLASTICS
MATERIALS IN 1978
(Unit: kg)

LDPE HDPE PP PVC PS
1. Japan 7.7 4.1 5.1 10.1 6.4
2. 5.Korea 43 1.6 3.5 5.5 2.0
3. Taiwan 6.0 2.7 3.9 19.4 3.2
5. Thailand 1.0 0.6 0.7 0.6 0.3
6. Malaysia 2.2 2.3 1.0 1.1 0.9
7. Philippines 0.7 04 0.7 0.7 0.3
8. Indonesia 0.3 0.2 0.4 0.2 0.1
9. Australia 7.3 3.2 31 8.3 0.9
10. New Zealand 5.2 0.8 0.8 5.5 1.7
11. India 0.1 0.1 - 0.1 -
12. Pakistan 0.1 - - 0.1 -
14, Turkey 1.0 0.7 - 04 0.2
15. Egypt 0.3 0.1 0.1 0.1 0.1
16. Nigeria 0.3 0.3 - 0.7 —
17. W. Germany 13.1 6.0 35 15.7 9.7
18. France 9.8 32 1.3 13.0 6.9
19. Italy 10.4 1.9 4,2 8.7 5.8
20, UK. 7.8 3.9 4.0 6.6 4.0
21, Ireland 9.4 2.5 4.8 11.8 6.6
23, Netherlands 8.2 38 35 12.4 4.4
24, Norway 14.0 7.2 2.6 12.0 2.3
25. Denmark 16.5 7.2 4.3 12.6 7.8
26. Sweden 18.0 3.7 1.3 12.0 8.6
27. Finland 215 54 1.7 10.0 5.6
28. Austria 124 - 1.9 8.3 6.3
29. Switzerland 13.3 5.5 2.0 6.4 6.3
30, Spain 1.7 34 1.2 5.3 2.6
31. Yugoslavia 23 2.1 5.6 1.5
32. CS.SR, 1.5 4.0 5.2 11.6 3.8
33. Poland 1.3 - 1.2 3.6 1.0
34, Rumama 6.6 13 - 8.8 0.8
35. US.S.R. 2.0 0.8 0.1 1.6 0.8
36. Hungary 8.8 4.7 29 9.3 1.2
37. US.A. 13.2 7.6 55 11.5 8.6
38. Canada 12.3 6.6 34 6.9 4.9
39. Argentina 2.1 - 0.5 1.7 1.3
40, Brazil 2.1 - 0.5 1.8 0.1
41 Mexico 20 - 0.7 0.8 0.6

Source:  World-Product-Cast.
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Table II—37 PUPULATION AND PER CAPITA GDP IN 1978

Population Per capita GDP
(miHion) (USS$ at 1975)

1. Japan 114.9 5,154

2. S.Korea 37.0 715

3. Taiwan 16.9 1,191

5. Thailand 45.1 408

6. Malaysia 13.0 921

7. Philippines 46.4 411

8. Indonesia 145.1 258

9. Australia 14.3 6,580
10. New Zealand 3.1 4,553
i1. India 638.4 156
12. Pakistan 76.8 171
14, Turkey 43.2 959
15. Egypt 39.6 395
16. Nigeria 72.2 474
17. W. Germany 61.3 7,713
18. France 53.3 7,122
19, Italy 56.7 3,752
20, UK. 56.0 4,470
21. Ireland 3.2 2,877
23. Netherlands 13.9 7,654
24, Norway 4.1 8,027
25, Denmark 5.1 8,134
26. Sweden 8.3 8,487
27. Finland 4.8 5,949
28.  Austria 7.5 5,607
29.  Switzerland 6.3 8,667
30. Spain 36.8 3,049
31. Yugoslavia 21.9 1,785
32, C.S8.5.R. 15.1 3,980
33. Poland 35.0 2,689
34. Rumania 21.9 2,570
35. U.S.S.R. 261.3 3,390
36. Hungary 10.7 2,499
37. U.S.A. 218.3 8,078
38, Canada 23.5 7,917
39. Argentina 26.4 1,355
40. Brazil 1154 1.301
41. Mexico 66.9 1,308

Source: World-Product-Cast
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DEHT, 19TIERMEKL s 3F AONME23%, CDPHRUE6 7% ),
1980F AR IFIH4 6 M (ADHMMEFH1 8%, GDPHUETFIH6 5% )
&L,
) HRBEHEOTREMAESMTLZ TR LD LR
BRIASOEBRLSHERRLZATTILAPOAOMITSOTIE, £l-41
CFRTHFEZROA, CORBAQNWMUEN1980~1985D192% y o
1995~20000133%/ yETSsFHCHEHTILDELTHHLAZOLOTHS,
RE—-421C1980FELUE2000%FTOS ERFPORLEBOTMERL:, Fi
RI—33ICRLAHIEFTICBRAEZHEL 72,
(@& #IVFv74v
LDPE, HDPERRDLWTRAFLAL D L —EERL TS, PPILD
TR ((IASYODP /1 ABDHER ) MEACHENT, 1 ASDGEDPOREL

1) 197840 ATRIA L EMAIT L BB E 0 X (R FREOTMTICRIT L 2o I LDPE
TN F A ELT LA 0 6 kg THDH, ELH L0 kg L O£ 04 kg TBEQINKCINL 7o
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Table T—38 COEFFICIENTS OF REGRESSION EQUATIONS

Coefficients

Correlation

a b c Coefficient
LDPE ~6.68 3.37 -0.35 0.94
HDPE -6.33 3.23 -0.37 0.82
PP -6.38 3.63 -0.48 0.60
pPVC -8.50 4,57 -0.55 0.80
Ps -4.24 1.57 -0.08 0.81

Note: Demand maodel
log q=a+blogd +c (log §)?
q ; Percapita consumption (kg)
# ; Percapita GDP (at 1975 constant price) (US$)
a, b, ¢ ; Coefficients.

Table II--39 ESTIMATION OF PER CAPITA GDP IN THAILAND

Per i
an%psttsa) Note
1978 408 Actual {Source: Predicasts)
1979 426 Growth rate 4.3%/y
1930 446
1985 558
1990 659 Compounded growth rate 4.6%/y
1995 875
2000 1,095

Note: At 1975 constant price,

Table II—40 FORECAST FOR PER CAPITA CONSUMPTION OF
MAJOR PLASTICS MATERIALS IN THAILAND

{Unit: kg)

LDPE HDPE PP PVC S
19781 1.0 0.6 0.7 0.6 0.3
1980 1.1 0.6 0.7 0.7 0.3
1985 1.4 0.8 0.9 0.9 0.4
1990 1.7 0.9 1.1 1.2 0.5
1995 2.1 1.2 1.4 1.6 0.6
2000 2.6 1.4 17 21 0.7

Note: 1) Actual figures.
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Table II—41 FORECAST FOR POPULATION IN THAILAND

Population” Growth Rate
{Million) {%]y)
1979 46.15
98 47.15
1980 52,39 1.92
1985 57.53 1.73
199 .
0 1.52
1995 62.44
} 1.33
2000 61.10

Note: 1) Mid-year.
Source: UNICO International Corp.

Table I—42 DEMAND FORECAST BY INTERNATIONAL CROSS-
SECTION ANALYSIS AND THE COMPARISON
WITH ELASTICITY ANALYSIS

{Unit. 1,000 t/y)

LDPE HDPE PP PVC Ps

A B A B A B A B A B

1980 51.9 433 28.3 29.0 33.0 41.2 33.0 36,7 140} 16.0
1985 73.3 63.4 41.9 38.9 47.2 65.3 47.2 56.1 21.0 24.8
1990 97.8 91.2 51.8 53.5 63.3 1034 65.0 8.6 288 38.7
1995  131.1 1295 68.7 69.8 874 151.0 99.9 123.2 375 56.2
2000 1745 1784 93.9 96.0 114.1 2207 1409 1774 47.0 8t.7

Note: A: International cross-section analysis.

B: Elasticity analysis.
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HOE (EETHEER ) OHLESABAHOICEL, GLALAZDEDPOIENE
OEBFA—GD PIEHL TEHWEZRL TS, Tibhb, HBOBFMNIEN,
Lol , ETHEE, ST 2V BLURE2 -0y TR, EFPPOFEEIL
BOBOBUBETHEMLTEYD, 1979 EITENTR, AELEhEN1 796 L
K16 BDEBMERL, LDPEDENEN T2 KRE LH-TH B, 2T,
ERMBIEEsQBICEFITY 7 FLTWLbDERON S, dL, 1L AXDHIE
BB ES, ML 1ASDGD PiHL TN $RE LSy 7 FFni
2000EIC BB A EOPPHERMHLIBIRL D, MO THON
Fftiic EO I B,
b PVC

PVCILODWT S, TAVH, iz —0 v SREREBABEOBUNMNIE
Ha—oy 5 BE BESEZOREEO 1 ALDHEEN, LI ASDGDP
LT, M KEBHEERL TV, ZOLHic, HAHROEMIYS |
HoTHWADT, CORRBEAMBLTCTFHLALMBEY> BB TEEND S,
~H, FAEDPVCHEI A7, BUGELNEHMOFENKELLESE
¥, CDPHAM SR EVHDoBEMUBER I D2 LI Y s ¥ FHTTH
N2bDLVKRELLBRTTH B, f-T, FHMMGHHDEINICE ZREHRIC,
LIDHELNLLHLDEHEEN S,

{¢) AFv v R

IRREI7Y sy BBILRENTLS I ASOEREEEYAFL Y (GPPS
H1rs? FsY ynvsboT, BARAFTED LEE3A S BHIE,
ABSHROLIUHKESHBRI T TR T,

IASDGDPMECEIEVTRHAYRFLAYHBIKGPP SOBRERITIT LT,
TDORTABSHEDOREENRELN S, PIAR THEELEICET 5 AF L v Rl
DFENNE - BRI -43DBYTH B,

BFIZGPPS, HIPSOBHOMURADHEL (UL, AS, ABSHED
BIBMIL KU 127D, ZAF LV FMIEO LM EHARESHEORBIIHIIF
THb, TAYHNEGPPS, HIPSOWHMHAE, HTEAHBORRIZAR
LNESH2s %, 3 -0y RECUADBEGBHEINTEY, £7-A SHilE

2)

6
2)
3)
1)

PP OES U T 0% iRk b,
General purpose polystyrene

Iligh (mpacy polystyrene

Fouamed polystyrene
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Table 143 CONSUMPTION PATTERN OF STYRENE POLYMERS
{DOMESTIC) IN THE INDUSTRIALIZED COUNTRIES

{1979)
(Unit: 1,000 t{y}
Japan U.S.A. W. Europe
Polyestyrene (Solid) 495 1,353 1,272
Foamed Polystyrene 213 402 351
Sub-total (A) 708 1,755 1,623
AS Resin . 62 47 n.a.
ABS Resin 255 371 307
Sub-total (B) 317 618 307
Total (C) 1,025 2,373 1,930
(BY/(CX%) 30.9 26.0 15.9
{B)(A)(%} 44.8 35.2 18.9

Source: Modern Plastics International (Jan. 1980); The Association of Petrochemical Industries in Japan,
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OREMHS LT, KEAHEORBRE 5% LR 0 K,
izl ad, 3%k, 24 BEoBEaMigo Bz 2 s gRERB S ETHIZ, ZAFLYy
FHIPEOWRII 200 0FILH6 3,000t yITET B,

2 —4—4 THNIVRAOTH
MOEMFOBREMNALLZBEFMEMBICRLALIKTRERL I 5HDL
ZZoh3DT, ChERXCLTHERNIVREFRTHLICLT,
1y HES7 L
TISAF v IHBEHETELAEORET T FETDEBRENRBEROLI K
PVC 54000t y
( Thai Plastic and Chemical Co . )
PS 225001t/ y
( Dow Chemical Thailand )
THbo
(23 #HEFDOT IV b
HERBERATWETIRAF v /MO T 70 P LEDEERNDI
LDPE 730001/ y (BOIZ&BTH)
( Thas Petrochemical Co . )
HDPE 360001y (BOIZERHE)
( Thai United Polymers Co. )
{BL, HDPE@Hks50000 (/y (CHBTENBZEETH D,
ZDiEp, BOTICHFAENTHAT 7 P IZiIE600001,y 1L 65000

L/yDPPTIv b hid B,
(@) FkDOWEsB TR

BELITI, BROZ7 3 AF ., /HBOER Ty ARl —44 BLTEN -
1I5{ERELK, RUIIFL OB}, RUIOT 7 FHHRUEHEZETIC, B
AL Lo THRMI AKX EHHMERENTEY, gl 2DT 5+ b, 7B
CHOCRETCEENHEIN TV S,

Lil, 248058103, 2FvrB8Xa3fohsoT, BEFELMNEKS
KOS ARCAONEDICT Iy PRI AT ENHETLI

ZLT, H207 57 toRNOKEELLT, 107572 FERBEDT T~

1) Thai and US Investors Co. % & tr33kABO 1ML TNE,
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Table 1—46 ETHYLENE REQUIREMENT FOR DOWNSTREAM UNITS
(AT 100% PLANT UTILIZATION)

(Unit: 1,000t)y)

1985 169.4
1988 229.9
1994 2671
1996 319.1

1998 358.0
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