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futrochemicgl [adustries Establisisd with Co-operation of Japaness
Enterpriyeg ja Developing Countxige.

Japan's patrociemicai industry started production on a umall scale
in 1957 using catalycically cracked gases from refineries, but the next
year a full-scale petrochemical induscry commenced by naphtha cracking
tor ethylens production. ‘Thereafter, it has grown rapidly supported
by the following factors: (1) Japhcha 3upply as raw matecial was easy
at that time in view of Japan's oll products pattern, (2) condensed
pupulation of Japan, i.e. 100 million, formed a stable rarket for
petrochemicals stimulated by the ucononic growth policy of the yovern=
ment, ond (3) such rapid growth allowed the construction of relatively
large scale plants end it made pos3ible to export the pruducts at
internationally competitive prices.

At the beginaing of Japan's putrochemical industry, alesost all
toe tachnologies were ioporced nainly by licencing or turn-key basis

and tiwy were essily absorbed by Japanese because of their high level

of aducation. As early as a few yaars latar, some Japanese technologies

vere exported.

As expore of petrochemicals from Japen increased, voices wuaiu.
to implement petrochenmical industcies arose in import countriss.
Responding to .uch voices, Japanese en:erpriaes setabliei ad affiliatee
38 wholly-owned or joint venctures in thesw markets in place of expert
of petcochemicale, at first processing of plastics and synthecic
fibers or formulating of surface active agents or paints and secoadly

polymsrising of monomers for plaatics snd synthetic flbers.




Apart from such cases, reccontly full-scale petrochemical complenee
have been plannad in developing countries and some of them heve been
implemsnted by joint venturas between .Japanuss consortiums alided by
sany enterprives and respective country's enterprise or the governant.

Detaile of these thres types of technology tronafer srs lieted ia
Appendix 1 for licancing or turn-key basis plant expore, Appendix 2 fer
joint venturs establishments for local matket in plsce of {mpore from
Japan, and Appendix ) for joint venture sstablishments for full scale
complenss and cotresponding projecta not only for local market but alse
tor export to Japan snd Japsn's eatablished nerket saywhers.

In the future, cesus such ss the last ons in vhich significeat
volumes of products are exported will be moat importemt hoth fer Japan
and developing couatries. I[n additlon, some vemtures have been plansed,
but net implemsnted so far.

Pollowing is a2 deteiled expladatinn of the joint ventures in the
lest cases nentioned above under implementation, inder consideration
but net implemented, and ever planned but not ma:arialised.

1-1. Igeniss Petrechemical Complex (Ires Jeesm Petroghemical Ce.)
(Rafer to Case No.4 of Appendix 3)

The Mitsui group of Japsn formed a concortium of enterprises vhieh
vere responsibl. for participating in tne project, offering necessery
technology, snd/or taking over produsts to be produced. Thea, the
Mitsul group negeticted with the Natiensl iranian 011 Ce. (NIOC) te
ssteblioh s jotat veature for fmplemmatation of s full-seale pette-

chenical industry in Iran. Pinal ssttled orgemisstion of pecticipation
is os feollews:




Micsul 6 Co. 45%
Miteui Toatsu Chemicals 22% )iran Chemical
Toyo Soda Mfg. 157 Development Co.
Mitsul Patrochenical 132 j crenc) 503
Japan Syathetic Rubber 5%
Iran Japan
dational Pecrochemical Co. (J¥C), . S0% Pecrochemical
wholly owned affiliate of NI0C Co. (LJPC)

Original plan was agresd in 1972 with sxpected investmeat of ¥3550

billioa for products centering on 300,000 MIA of ethylene production
by u-ﬁia nituta’l F3 ] aad naphtha as raw uurtais. But so many

problems had to be solved.

1) . 01l crisie and price increases in every field thersafter
chﬁehd" the cost of the project to such high a level that the
project would be thought not to be implemented. As a resulc of
nipttaﬂoﬂ boﬂ'nin the parties for cmnuins the total capital
{avestaest ‘in 'thcv venture, it vas ducided thet the Iranian side
vould be in charge uf the rav material supply systems {ncluding
gas ssparation facilicies.

2). As a rule, the Bxport-import Bamk of Japan requires the
guarantee of the recipient Government for her financing, but
Iranian Government rejected it. Atter negotistion batween the
financial suthorities of both governssnts, it wvas understoed

" that the gusranzee 16 to be made by NIOC.

3). PYor still more cxpmdi.ns estimation of {nwetment cost, bdold

compressisn of budget could not but be sade.




4). For solving pvor communication system of the plant site, a
photo=-facuimile sysiem, anong others, was set up, vhich is the
first in lran, batwesu Tokyo and Bandar Shahpur. 1t will be
conasceed to Tehareu aftor the adminfstratiou body stazts business
in Tehera

3). Por further mors: expanding estimacion of investment cost, some

projects could be transferréed to other eutarprise or be postpened,

& mentionud 4n Case No.4 of Appendix 3.

While these di7ficultiss rere overcozs, preparstion of sait field
to feed elmctrolveds plant, reclaiming and prapazation of laad, and
port facilitine wecze comletud, an< soue fractionating towers fer
produstiou facilitias heve desn recsived end installed, sxpecting the
complotion 1a 1980.

Regarding the markering of products, at the beginning of start-up
only half acnunt ef ench peaduct will be consumed in dewsetic merhets.
Then, the folling rrcsuren heve baen and will be taken.

1). Por fontering thz domstream industries, Jepsa taternational

Cooperntion .izancy (JICA), a goverasantal bedy, dispatehed a

survay te: . to lraa fn avtusn of 1777 to prepacs the mseter plan

for procascing fndustrias of plavtics, synthetic rubber, and

synthetic fibor, rerponding to tiie requast by NPC,

7). Por half or pire of awch rroduct excoeding domsetic coneoumption,
the Jepanave group will cxport ths products with their respeneidilicy

to Japan as well as Southesst Asisn amd other marhets vhieh Japen
has davelopcd.
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3). Among such anticipated export procedures, Toyo Sods Maau-
facturing Co. will take a skillful messure. The company will
export to Singapote a considerable c-uﬁc ot sthylene dichloride
(RDC) to be produced here. ([n Singapore, as & mesber of newly
established interssdiate producars in the Singapore petrechemical
complex, the company will produce viayl chloride mpnomar (VCN)
by uweing imported RDC from icen and ethylene supplied by Petre-
chodu_l Corp. of Singapore which will da & building block producec.
That means one mols of EDC sand ons ni- of ethylene tmt ssch
otﬁr to produce two moles of VCM without local supply of chlorine.
And _thu\ the VCN to be produced vill be sold to Toye M‘o_
eff1liates not only in Singspore but slw in Indowasta snd other
ueerse.

1ranion people are said to be hard-working and of high sfficiency.

High class snginesrs have bLeen trensferred from NPC, but number of

middls class engineers sre liwited, then they have been trained in
respective Japsasse enterprise’s plent in Jepan for which mutual
Language treining for both parties' enginesrs atarted in 1973,

1-2.

(hefer to Case ¥o.1l of Appendix J)

Originelly the pfojqci _Im@ b?cn -:ortid by J_ann'- Mictsul and
Mitoubishi groups pmlu c.:o.-o!ponu.on“o! prodﬁcu al_lot-ac. Just
after the oil crisis happened, tl@ Mitoubishi grouwp save wp the prejest
dea to the difficulty of prediction. After then, Dow Chemicsl Os. ot
the U.l.ﬂ. and her affiliate, Rores Pscific Chemical Co. have t“




the project for the Mitsupishi group, rhough some wmodification was made.

finai organtiaation of the Yochoa petrochemical cowplex is as follows:

Honam Ethylene Co., a national cumpany in charge of bullding block

production.
Mitsui & Co. 31X 'L
Mitsui Petr chemical J1Z pDaiichi Chemical
Mitsui Toatsu Chemicals 31X J Industries
Jippon Petcochenicals 7

502 ] Honam Petro-
vosu Patcochemical Co., & national company 50% chenical Co.

Honam Petrochemical Co. is im charge of production of downstream,
namsly, high deasity polyethylune (HDPE), polypropylens (PP) and ethylene
glycol (8C). |

Dow Chemical Co. and Korea Pacific Chemical Co. are in charge of
production of caustic soda, EDC, VCM and low density polyehtylene (LOPE).

At first, butadisne extraction from cracked C4 fraction co-produced
in the course of ethylene production by naphtha cracking had been
considered to be undertaken by Nippon Petrochemicals Co. In August of
1977, however, the dutsdiens project vas transferred ro Korea Synthetie
Rubbec Co. becawse of the delsy of decision by Nippon Petrochemicals,
since the Korean side hastened the finalization of the projact.

Due to tapi. grovth of the Korean e:onomy, considerad'.y largs
voluses of petrochemicals have been imported. For example, in 1973,
all of styrene monomer, EDC, dimethyl terephthalate (DMT) and tevephthalic
acid (TPA), snd KEG wers imported, and soreover a half of propylens, one~
tifeh of LDPR, 90% of HDPE, 60% of acrylonitrile, 332 of caprolactes,
etc. wvere also imported. Then, almost all products from the complex

will be consumed in domestic market, except at the beginning of etart-up.




Under such conditions, piling work et the plant site started ia Octeber,
followed by etsrt of ceceiving of main equipment by the end of 1977,
vith expected completion in Junuary of 1979 and commércial produstien
by. Macch, 1979,

In wpite of the later start of plerning than' the Iranim case,
the factors comtributing such quick coupletion are rether geed condi-
tions of infrastructure, employes's tratning level and redustion of
mticipated construction cost from origlaal ¥120 biilien to sround
¥92 dillion by using local febrication inetsad of Japes.

1-3. Sinsepere Petrochenical Cowplex

(Relfer to Case No.) of Appencix )

Singspere Covarnment has long desired to establish & petrecheniesl
complex thare, since Asian Industriel Development Cowmcil (AIDC) eof
BCAVE (now, ESCAP) concluded at the mesting held at Banghok ia 1909
thet it would be desirsble to establish ¢ petroshemtical complen ia
the Philippines or Singapore. Also censidered wes installatien of
production facilities for some downstress products in the Milippines,
Singapore and Indonesis. Thailand declared in Lhe seeting thet she
vould proceed w.:ch a petrochemical compies project without aseistanes
of BCAME, though it is not materialised ss mentivaed later.

Neanwvhile, Sumitono Chemical Co. has intended to establish o
petrochemical complex in Singspove, because her complemse in Japem
have ussd naphtha susplisd by Siagapere Petrolown Oo. (SPC) throegh
4 Japanves trading firm. O1l crisis end following price inereeses
in every field sesmsd to causs heavy damage on her project.

]




8incy then, Prime Minisuter Lee Kuan-yew of Singapere injuufcd.

svery 'ttn he visited Jepan, that the .lapansse Covernesat uege early

materialisation of the petrochemical compiex project. On the other
hand, Sumitemo Chewical Co. hias sndesvotud to set up & Japanese
consertive te gut swpport of the Japandse Uovermeent.

Pisally, the Jepanses Covernsent promised Prime Minister Les fa
Ney, 1977 that it would render suppert to the project. It wes realised
by ¥3 billicn pereietpatiou of Oversess Kconowic Co~oparation Pund
(oscr), a mgau'uu body, to asteblish Singapora Petrochemlcal Ce.
(SPCC) #s o Japanssse juridical perscu. VFinally, in addition te ORCP,
11 ethylens produsers including Sun'tomo Chemicel Co. in conditiem of
parity participation, J engineeting companies, 3 trading fires ond 4
banke partisipated. in SPCC. Than, SPCC and the Singepore Coveramsat

‘sstebliohed Petrochanical Cerp. of Singapore (PSC) in August with

detailed conditions describod in Case No.3 of Appendix 3. |

PCS is the ccatsr cenpany of the Singapore petrechemical eswplen
in charge of building block produs:ion and utilitiss supply.

Several dovnistream jolnt veatucee have been disswesed m ﬁt yot
afficlally publ:sha: fn dotail. Among thes, Shell's BG mjut swpplied
sthylene fzom PCS in uxchange ¢f naphtiia supply and Toye Seda's YOM
preject vsing XDC from Irea and uhylﬁn frem PCS as montioned i
Irenian petrvechezicul cosplex (1-1) may surely be included.

Pegarding sarketing, surpius of products over the Siagapere .
sackot vill be taken over by respactive Jepanese encerprise te eapers
to ether Southeest Asien market vhich develeped by thea.




Tu plant aite at Plau Ayer Merubau (Merubau Is.) in front of

Jurong Industrial Estate of Singapore, land reclaining has almost
been completed. Industrial water will be supplied from the main
ialand by sub-marine pipeline. cOupnnunly good condiuonu of

tn!rutructuro and employes's training lavel will contributa to smeoth

construction work and stact-up of operation.

e

1-4. Sgudi Axabisn Petrechemical Complex Projsct

Mitsubiahi Shoji and Hi'uubi.nm”Pu:crochen't'cnl Co., as Eha Mitsu~
bishi group, has lohg piaﬁnéd a ictroﬁhcutcn co:lphx projoct in full
acale, using mainly nuocutod gns which hu been burnt wastefully,
including st firse 500.000 MIA nnd lator on chmsud to 300 000 MTA
af achylens plant. '

Then, the Mitsubishi group and Saudi Arabinn sidc in jolnt charge
requested the !’.utbility study of the projact to Lumnus COupnny of
the U.8.A. The .tu&y vas concludad in 1975 chat (1) the roalizability
of oil refining was connidcnbh. bu: tho po:rochomiccl corplex |
projact had uny duueulctn. (2) u the conurucuon of urochulul
coaplex could be par!omd, my duucultin such as operating
efficlency and socuring opcuttng pcrlo ul would nmatn. md {3)
tha construction of 300 ooo rm\ cchylenc phnt bnud on natural gn
cracking snd derivatives plun:a would tequln at lnst $2.4 biluon
in 1975 price. Aecordtnsly. nu Mitsubishi gtoup uugnsnd thl pnt-
ponement of the project to Ssudi Arabian party (Potronin. national
oil company, at that time), but Petromin adhered to practice the

project. Afctar then, the Japanese Governmsat who has been anxious




for the course of matter, has indicatud Lte intention to support the
preject.

Considering every condition, the Miteubishi growp, net enly the
nenbers mentioned ot first but alee including ether msubers of the
sams fandly, 108 been anev endeaverin; te materialise tie prejeet
under close rvelatien with the govermssat. 1In Dscssber of 1977, the
Miaistry of Iantemmational Trede and lndwstry (MITL) disclesed the
result of discwsaion vith Soudi Avabien Basic lndustry Corp. (SABIC,
Preseat Ssudi Avebien party) that SABIC reecognised the suggestisn
of the Japanese Govervasnt te pestpene the fessibility study of the
preject agedan until after cewming evmmsr.

As the result ef Lit, the realisstion of the prejest vill b
delayed constderably. Until next summet, however, ia<house study,
nemsly preliainery etudy, will be dons by the Japan side, and sfter
thon, & now foasibility stuly vill he done in more dotail.

Assondingly, the course of the svent is diffteuit to Sovesse
ac present, ia epite of both partics' onthusiosn. 1t esuld be sele
te sey that the prejest would be saterialised after selving the fellow
ieg problemd: (1) Chastic eonditien of the weridwide cesncay sawsing
the difficuity of future donend estimation is cleered and stable

‘growth of the world cconomy o enpoctod, and (1) to rise anticipated

lov level of operating fecter as peinted out by the Lummue' repert
vhataver moesure sheuld be tahen, for onssple, prestiss of eperation
by the foreign legion.




1-5. §audi Axsbion Methanel Projvce

To realize ¢arly utilization of assoclated gas which has besen
burnt wastufully, SABIC designated Mitsubishi Gas-Chemical Co. to
- establiah a joint venture for larps methenol plant, say 2,000 shert
tons per day.

Ae one of the largest msthanol producers in Jint\, Micsubishi Cas~
Chemical Co. has invited Sumitomo Chemical Co. aad Mitsui Toetsu Chemieals
to be participants to give the projsct a national stetus and gt the
unhru"ui;u.of these companiss. Mitsubisht Cas-Chemical has du
invited Kyowa cu. Chemical Co for the sawme purposs, but not yet get
the understanding, because the lattar company just gave up an anecher

methanol project in Iren which had long embreced.

In. auch conditions and considering the difficulty of the Sandi
Arabian petrechemical project of the same family, Miteubishi GCes~-

Chemical has met passively che project and both parties have bm

doing the feasibility study expecting csmpletion in ceming Merch.
At preseant, it is thought that it would be fessidle and completion ef
the project {s expected in 1982, o o |

. Regarding marheting, in principle, sbout 90k of methanel te be
preduced vill be axported to Japan and other market whish has been
develeped by Japan.

It is not to say there ara ne probh-.. At prasent, operating
vate of Japsn's matnanol makers is as low as 60 to 708 of the capesities
on average. This ia dus to schedulad importa under leag tarm cemtrests.
Among them, 150,000 NTA impert contracts frem Tas~Sung Methanel Ce. in
Seuth Koves jointly established by Japanese and losal partiss (refer te
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No. 2 case of Appendix 3) and 80,000 MTA import contract frem

Alberta Ges Chamical Co. of Canada for which the Mitsui grewp has

financed the conattuction cost. Soms portiona of these centvested

imperts have been re-exported to oversess marhats. On the other hnd, .
another imperts by snother growps are slsc sxisted. Demand and owpply

balanee over past three yesrs in Jepan ie as follews: (1,000 MEA)

(Piseal yoor) 110} i1} s

Demsetic preduction 929.0 041.0 946.6

Bemestic resovery® 0.0 .7 34.1

inport -l 43 _MAJ

Dompetis domand 954.0 9.6 1,09.2

Leport S N R TV Y | |
Sensnd tetal 1,006.0 933.9 1,000.8 *
m 4'!'0. ..o' +“o’

(Wese, * sadaly frem pelyseter ‘iher predustion weing dimetiyl
tovephthalate; shert of balanes in 1975 might be filled VW
runniag otosk adjustusat)

Wnder sush civewmstances, Nigsshi<Nihen Mathansl Oo. hawing
200,000 1BA of predustion cepesity has enly epereted 16 msnthe during
the pest 2 yosse snd Niohi Nihen Nethemel Ce. having 330,000 WA of
eepesity only 14 asnths for the sems peciod of cims. 1lu centrest te
oush desk situstion, predustion schems of the Sauii Arebisn msthanel
peojest 18 vory eiaple conpared vith the conplicated full ssele
poteosheniesl project, and it might develep the marhet met eanly fer
chounieal ves but aloe energy substitute and/er rev material fer
fermatatioh vhich have buon prespereus in fecusing tepice.

clz-




16, yn-dacacialiaed Thallod Paicechemical Prolscs

This wes the firvet project sver planned by Japanese entervprises
for oversess petrochemical complsx. Prem the early days, the Shell
sroup had planned s petrocheaical complex preject in the Seutheast
Asien mazhst. As the mest potential merket, the $hell growp and &
Jecsl pactaer in Thailand considered establiishing the complex by veleseming
Japansse partaets to be in charge of necessary technelegies and mscheting
of preducts. |

Sased on such thinkiag, it was decided that (1) predustion of
building biogk auch as ethylens would be handled by an affiliate o be
establiohed by the Shell grewp and s local partner by supplying naphtha
feon & Shell zefinery there and (2) devivatives production weuld be
done by roapective jeint wventurs of Japaness enterprices and separste
1ecal partmer. Then, severel paper companies wers formed te qcuy.
Wevever, the Japasese Governseat at that time tequested the Japanese
pactancs not te impert the predutts to be preduced thave te the Jepansee
Sorhet, in order that Japen's merket would net be confused.

By the vay, Prims Minister of Thailsnd declsred in the meetisg
of AIBC of BCAFE st Benghek in 1969 that Thailand veuld net need as-
elotance of UCATS for precesding her petrechesicsl preject. Regsrding
othylons pries the firet suggestion by Shell group wvee oo high.
In ovder to reduse the ethyleae price, seversl discuseion mesetings veve
hold in Baaghok and Tohye. Befere finalized the ethylene price at
autuslly scosptable level, sudden incresse of crude oil prive happoned
and nade the preject impessible ts materialise. Thea, the Japiness side
peepesed ts pestpene the preject until ecenemic conditions weuld be
stabilised. Thailend side sentenced the prepessl net te have an intentien

-13-




to materialize,

That was an unhappy affalc for both partics. There are some pre=

cepts for future international projects.

1). That was the ficet case for a Japanese enterprise to estsbllsh
s full scale petrochemical complex oversaas.

2). In spite of it, the decision tight >f price for building block
was held by a major oll company as s private deal without any
intervention by relating governments.

3). Regarding marketing, MIT1 of ./apan approved the plananing of
Japanese entaerprises provided that products to he preduced
overseas would not be imported into Japan.

4). ln addition to these difficult cundiditions, the oil crisie

gave a decisive blow to knock down the project.

As 2 camclusion, the circumstsnces wers too premstucre for early

realization of the project.

1-7. pissssaared Ingenesien Pestochenical Projscte

Based o the result of fsasibility study of the petrochemicsl
indugtry in 1 .donesia prepared by Jap~n Gasoline Co. (a'w, JOC Corp.)
under the contract with UNIDO in 1973, Pertsmina, a national oil cempamy,
ashed i Japanese trade firm o plan a petrochemical project using matwsal
88s condensate. Accordingly, two petrochemical companies and two treding
ficrws in Japan formed and dispatched a survey tsas in order to ssteblish
8 joint venturs with Pertaming for using gas comdensate to preduce
oletine and their dewnstteam products in North Sumstra.

- 16 -
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o addition, twe synthetic Liber coterprises tn Japan weparately
ipproached Pertamlon Lo set up o jolnt venture for product lon of
arwmat les amd raw materials for synthatic fiber uning catalytic reformate
of naphiha buing supplied by tiw roflnery, for supplying pcoducts to
the rospective joint venture of syathetic Eiber in Lndonemis.

The former petrochemlical tesm prepared the detailed feusiblility
study for the project and submitted it to Presideat (at that time)
Sutowo of Portamina on hiv visit to Tokyo. But Mr. Sutowo divclosed
that the right vf using natural gas condensste and catalytic reformste
for putruchemlical production had already been wold to an Amecican
entarprise., At Lhe moment, ludonesian petrocheaical projects by

Japanune proups disappeared. Atter thun, we huve not heard uny news

that the petrochemical industey Ln the councty Is in the course of

matecializatton,




2, Possibilitigs of Future Projects

?-L. Co=opuration of fupanese gnterprises tvith developing coun!rics

in_the future,

1n Japan, 18 ethylene plante belonging to 14 petrochemical entac-
prises are operating at 5,313,600 MTA nf nameplate capecity including
a just completed 300,000 MTA plant and a 400,000 MTA plant. o addition,
tvo encerprises have vbtained governmental approval to construct two
cthylene plants 400,000 MIA each. But Lhey have postponed their con-
struction, because of low operating rate at present, as low as 70% of
namsplate capacity on average. The two construction plans may ap-
propriate for demand a few years later, considering shutdown or die~
nantlesent of old facilities.

To future, the difficulty in obtainang land for new plant site
ia Japan would allow to construct only from 1.5 to 2.0 million MIA
additionsl capacity and downstreas facilities in total. Therufore,
Japsnsse enterprises have likely taken the following two policies.

1). Japsness exports of petrochemicals to developing countries
have besn and will ba repleced by local production in the form
of liceusing or turn-key base export of technology, such as
shown in Appendix 1, or joint vencure estavlishment, such as
shown in Appendix 2.

2). Japan has been and will be interesced in establishing joint
venture project with an agresmsnt to buy back a large part
of output for the Jspanese Jomestic macket or any market
whete has bean or will be devaloped by Japanese encerprises,

such as shown in previous Chupter and Appendix 3.

- 16 -




2-2. legrechemicel projecey in developins countries which sould hals

! i t t

Av authorized commictes ot MITI of Japan published ancieipated
im tern ethylene demands until 1985 as followe:

Uomsstic ethylene densnd © 3,000 4,140 5,650
Swport denand T -
oquivalent te ethylene 70 _600 600

Total sthylene demend ' 3,780 4,740 6,250 6. 3.7%

After 1983, if demands would grow by 5% per annus over 1983-1990
and )X per annue ducing 1990-2000, then ethylene requitemsats, evea
only for the demestic market, will incresse from 5,630 theusend. tems in
1985 to 7,211 chousand tans in 1990 and 9,691 thousand tems in 2000.

One may also assums that requictemsats for propylens, butediens,

and aromatics will grew at the sass race as that of ethylens mentisnsd

sheve, In which case, future demsnds for thees building blecks are ss
Collows: (1,000 WTA)

Bthylene . . . 3,000 4,140 5,650 7,211 . 9,090 .. ...
Prepylene 2,635 3,366 4,436 5,664 7,612
Butediene 01 77 1,002 1,292 1,7%
Bensene 1,843 2,383 3,105 3,93 5,326
Tolusne 03 1,025 1,352 1,726 2,081
Wlenes LN L6 1,m 2,38 2,90
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Such balanced requiremsnts of building blocks could be supplied
by asphthe cracking. Necent developmsnts of crecking techwelogy
allov to woe gas oil in place of naphtha, thvugh the yield pattera
changes sonsvhet. Naphtha and supplemental gas oil supplies vill
becens sveilable vhen seme developing coumtries ostablish empert-
otionted vefineriee.

Rthylens, propylens, and small quentitiss of butadiens can de
derived frem nstural gae or ssseciated gas. When thess rev msterials
are vsed, mathans must be vemoved firet; this can be wsed for the
produstion of either methanel or ammsnis, or LWG. 1n this cese,
eremstics whish weuld ba in shert supply could be provided by sstelyeis
reforning of naphthe.

Megeoding the fom of co-speration with develepiag cowmntries,
Japances ontesprines weuld 1ike te have joiat venture (4.s. jeime
owaerohip) isplyiag jeint nsnagument respensibility. 1Ian sush cese,
Japen would ewntribute the merhet; develeping countries centriduve the
rew saterials. Pinancing weuld be deme jeintly or if neossesssy f7e0
Japen. Training of cperating staff veuld be done by Japaness cupetts ia
Japen snd/or st the sev plaent site.

3-3. Peateel thet ssn b satshiiahed i dawmisaine Seemitiss ie wee
flased aen.
Thete ate & nuiber of siternstives:
1). Yes all pgee te preduce methanel or samwnie, o LS,
7). ontrast msthens te preduce methanel or ammmaia, o WG,
omtvest ethane to preduse sthylens, and
ouport resniniang prepans and dutane &8 LIS,

18 -
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3). entzact methana Lo produce methanol or asmonia, or NG and
vse remsining ethans, propens, butane and heavier fractiens te
preduce ethylens, propylens and smell quantity of butadiese.

As vegavds slternative 1), demend and swpply of methenel in Jepen
would be estisuted as follows, if smmu.l grewth retes weirs the same &
that of ethyleme mentioned above. (1,000 MFA)

e 190 i 1M I

Nothanol dousnd 1036.2  1346.8 1779.3 23044 3300.6
Reguived sapasityt - 1496.4 1977.0  2049.3  3M4).3
Buisting espesity 1420, 1796.5%  1736.3 1736.5 170.3 ,
Shors of eapecity - - 220.5 9.8 ANe.8

(Wote: * Asouming opersting rate is 0.9}
" The figuee 1o empested te attain in 1978)

In fmst, the enisting capecity sfter 1900 weuld be shut-dowm or

disnantied dve to choslescense, but it might be rveplased by serep~end-
build.

By the vey, there oould be ne prospective sarket in Jepen for
tamsnie, besause surplius capesity already existe and enpert ia the fosm
of nttrogonsus fertilisere wvhich sssup.es abeut half the sseunt of
precsent eepesity in Japan will bs seen to dininich dua te censtrustion of
enmenia plante in enpert macrhete.

As regavds alternative 2), Japen uses prepane feor heuseheld fusl
ond butane either for industrisl fusl or for methanel or smmenia predustion.
Moovding to an suthorised sotinete of LPG demand ond supply by METE, 11,350
thousand tons of domand in 1976 will {insreass to 16,030 thousand bons in
1900, thet msens everage smnual growth rate 18 sbomt 9.3%, but the rete
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for 1901-1”0. it 6.3%. Then assumining that the Tates in tugqtc ace
6% for 1980-1983, 5% for 19831990 and 3% for 1990-2000. Moreover,
tupore ratio in tocal sujply was sbout 608 im 1976 m ic ytu be

67.7% in 1980, then assuming the rsties in future ave 708 in 1983,

75% in 1990 snd 80% in 2000, in considerstion of gradeslly appreachiag
tiw maximue supply of demsstic preductien. The results are s followst:
(1,000 MTA)

A28 MM Ak A0 200

120 demsnd - 11,251 16,036 22,747 29,032 7,017
Donsstic supply T 4,900 5,160 6,828 7,258 7,003

Impost required ' 6,571 10,887 15,923 21,7 RN, 2%

As regatds alternative 3) prospects were discussed in Chapter 2.3,
Japan Ls thevefere iucnpud 'tu one of these slternatives; the cﬁtu
would depend on the preferenca of the oil er anaturel gas predusing

country.




The petrechenmicel industey is a sonplicated and slebersted industey
soncentrating svery fiald of techaslogy, net ealy chemical, but alee
Wachaniesl, electrical and ie civil enginsering, ste.  To plem, to
eSRstrust, o sperate, and te maintain the petsechenicsl plemt in
preper condition, ond to sale the petrechonicale, oo usny kinds of
hnoviedge sve required.
' muuuqmluqummmuiuhm
hnouledge, Japen hes sndesvered by fellowing msasuses: k
1). Per Middle Bast and Nocth Africen partisipants, Jepen Inter-
notional Co-eporetion Agoncy (J1GA), s govesnmsntel body, '
hee organised siase 1973 with aseistance of NITI cbout 40 doye’
osutes of lestures on dosk by every tield's businsse enperse
and inupestion of petrechenical conplomes and reloted
festories. Locture on dosk contalns general fsatuses of the
. ‘ potroshenicsl industsy, plesaning sehadule, the isperténse of
infrestrusture, fadividus. produstion presess of petresinmieals,
considaretion of cavirenmntal preblems, ote. lo past twies
treining, 12 peresne consisted of the felloving menbers
0vedustod the course. (In perenthesis wsene number of Semele

perticipants).
Bapot 2 (1) Kuvedt 3
, iren 3 Libye 2
' ir;g 1 Q1) Seudti Avebia |
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And a third course of this :ratntu;.Aluil,l be held from Mareh
20 to April 29, 1978, B
2). Yor ncu' rnﬂon'-l'i:.itlti'étiia;\:;’.:‘ Asian !"roiiuct!.vlty Organisa-
tion (APO) has organized the training coutse fer industrislie
sstion wvery year since 1972 in co-operation with Japansse
préductivity Organisation (JPO).. The pacticipents meet in
Manila every Februscy or March, After cellective ;ntpl.u |
for industrialisation by Astan Development Bank ia _u-,m.l
the participamts arrive.in. Tokyo snd. regeive vespective -

Crnete g

training course separately in which the potroch,allcg__&_‘ course

] d 'hasbeen trained by JGC. Corporstion. The lagture and swer-
| ciss contain genersl features of the pacrecheaicsl ".“"”"7.!.»...... L

P ‘special’ features of cctalyttc-:nnth,ng,ﬂonvim;n .

eonsidération, and planning-of a model peirochenical complex.

Inspection of the petrecheaics) cemplex has ales hn sehe-

' duled. - Bvery year, of sbout 40 participaats in total, 3 te ?
asabers graduste. the: pstrechemical ceurse. Past ?pgtﬁg;mu
in the course were counted 25 as follews: (ia parentheases

b 'WBARS WORER) .

uni-u-h

3 " $tagapore | 1
" Nongheng ‘1 ‘South Kores -2
Indda - - 2 . .874 Lanka 2
lndonesia 2 Taivan s ()
Nepal 1 " Thailaed 3 (W

Philippines 5 (2)

Tren Pebruary 13, thie year's training course is te be opened.




3.

4.

- Japansse CGovernmeat has mede aveilable a pertion of ita

technical co-eperation fund for training of opervatiag and
®sintenance personnel at the plante designed and Mlt_ »w
Japansse anterprises in developing countriess.

The courss differs from eatsrprise to satarprics ond trem
plant sits te aite for training employees te give haswliedge
and prastice for design, welding, constructiem, nu speration,
chonical analysis, maintsnsncs, plant sanagement, ilc; |
Jepansee a“ﬂu fires have established ouuhm ia
develeping countries in aither whelly owned or jeist mun
for smooth emscution of business there by training lesal

onglnsers and lsberers, as follove:
4=1). Chiysds Chomical Engideering & Comstrustion Co.

Singapore! Chiyoda Singapere (Pte) ~ Bet. A9}
fean: Chiyoda 1ran Co. (Pte) 1974

" Paysas Co. (Pte), P.ttlctnun - 19
Saudi Arsbis: Chiyods Petrostar Ltd. 1978

Brasil: Chiyods 1nternational 8.A. 1978

&=2). JOGC Corpesatien .
Indengoiat P.T. Pertafenikki, Joint venture 1904

Prasil: A. Ataujo 8/A Engenharis

e Moutegem, Participation 190
Nalaysia: PENIAS Saginesring 1978

4=3). Migeta Enginesring Co.
Brasil: Niigstabras Bagenheris 8. A. 199
Nenghong : Niigate Engineering (WK) Led. 197
Ajmen: Arab Heavy Industries, Ltd. 1976
Indias . Teyo Enginesviang Ceocp., ladis 1966
$. Rerea: Kenhoku Toyokekee 1960
Brasil: Toyo Bagenheria a Censtrutove Ltde. 1967
teen: Toye Bagineeting Cerp., lten 19%
- z: -




3-2 Foutering processing jndustries for petrochemicels.

Petrochemicals in the category discussed here are those just bhefore
buing supplied to processing induscries. The processing industries for
petrochenicals include the industriee making them for plastic 'O“I.
eynthatic rubber goods, textiles, detergents, palate, printing inks,
dyco;u!hl. pharmaceuticals, etc.

In Japen, the petrochemical industry is eupported by thase industrise

as shown in numbera of plants and employees here. (Number of employesa in
1,000).

1974 1973 BT}
Chemical industry, cotal 2,225 189.4 2,239 185.2 2,231 181.0
Petrochemical induetry 181 38.2 183  39.) 186 38.2

Synthetic organice* 337 3.9 335  38.7 362  37.6
Plaetic induetry* 309 43.6 319 43.2 i 2.2
Svotnatic rubber* 24 5.3 24 3.4 24 3.4
Detergenc industry 158 14.6 154 13.4 159 13.3
Painc induscry 189  12.6 191 12.0 201 12.2
Princing ink industry 71 1.7 12 3.6 12 3.6

Synthecic fiber induetry - 85.8 - 91.3 - e

.

(Note: * Some figures overlap thowe n{ petrochemical industty).

According to these dats, the petrochemical industry occupies about
8.3% of the total number of plante of the chemical industry and about
21X of total employess; if the synthetic fiber industry is included, the
ratio of cotsl c_.loyon would be around 14X. That weane the petrochemical
industry ie esupported by about 6 times ths plants of downstvtesm industries
and ) timee the employees of other chamical industries or 5.) timee the
enmployees if eynthetic fiber industry is included.

- 24 =~




Tosslore, te attenpt relisble growth of the petrecheniesl industey,
these dowmstvesn industries sheuld be festered te grev ia lecal omd
oversess mashets. DPor vhich cass, Jepanses enterpeiese hewve fully
endoavered a9 shoum in Appendix 4.







Appondix 1.

Liceneing or Tum~key Basis Export ot
Jupanese Technologies in the Field of
‘ Pn;roctmu-c.d Industry to Developing

Supplier Country . Client ... . .. Yesr
Asahi Cnemical -~ ° ¥ ‘Mduged Vi T PKMEX it ‘LDPE 1973
" " o ‘n HoPrE - 1973
Chigso Corp. S$. Korea Korea Petrochemicsl . PP’ 19t
Chiyoda Chemical 8. Korea Kotes Caprolactam - . Caprelactam ~ 1972

Engineering & Conetrugtion
o O F I

Japan Syathetic Alcohol S. Korea
Japan Synthetic Rubber Brasil

Kanegafuchi Chemical
xureha Chenical

Mitsubishi
Gas~Chumical

riitoubiani Netak - ...

Hitsubisudl
Jonsanto Chemical

Mitsubishi
Rayon

Mitsul Petrochmical
Niigats Engineesring
Nippon Zeen

Shin-etsu Chemical

Toyo Bagineeting

¥ DR SR

Pogsroxiza .

S. Korea Lucky Chemical
8. Korea Yu Ho Chemigs} .
India Plastic Legin
India Assan State

~.. I’.{ .‘l .’"'. \‘ T
Aragtl - Meghanal ASA . .
Tran ¢+ ARNIP (Ses App.3)
India

 Negeffine "0 Wickisatos Petro.
.. Bepr. Colombipatro.

Colombia
Brasil =

., Copene

dRaMion gy Korda U T Lutky Chedieal

Bragil ‘' Cewpar {{ID)
Philippines Mabuhay Vinyl .
Pakistan Arokey Chenical
B T P :
8. Xorea Lucky Chemical
Algeria * SONATRACH

Chunjju Pertiliser

Polymer Corp.

" Synthetic Ethanel
. AP .rqua

t

PVC

T
i

Msthanol

MMM & PIA

Deterg. Albylate .

Butsdine
Extragction

L4 .Y

Butadiene
Exteaction

PVC .
[]]
por
Ethylens, YCM
(4.

§i

1976
1967

o e 1970
lh..lh:huryh.u

1973

1972
1973

1975

1975
1?70
1974

1975
1977

1961
1964
1968
1971
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Appondin 2. Petvechenical Jeint Veatures of J
Entesprises in Develeping Commtriee fet

SIRIL DMNECAL TISR GO, estebliohed i 1972,

Japances pectuer: Ube<liitee Ressd Oo. (338) end Misoul & Oo. (38.98)
Lesel pactaer:

Capleal funds ten 207 milltenm

Peodust: Pelypropyliens

SRLL INTNSTIC FICERE DNNOTRIAL OB, esrebliishnd da 1972,

Japaness pactase: Terey Industiries (4OK)
Losal partner:

Capital tund: Ven 5.6 nillden
Predust: Pelysster fider

IEREPOLERS, C0,, eotshlished in 1973

Jepencee partuer! Teye lanhe Keishs (45.308) end Sen-po Ghoaiesl Go. (4.048)
lesal pertnsr: Jin-Yeng Chemtisal Co. (388)

Capical fund: V8§ 2 milliom

Produst: Pelysther for pelyurethens

oy msterial ewply: Prepylene ocuide inperted fosm Jepan

MR IXIIOGNRIICAL €0, sotablished 4s 1978,

Japanses pectuner: Nippen Petrechemiesle Oo. (308)

Lesal pertner: Kores Pelysster lae. (33%) umm
Corp. of Asia (Singapere) (PI0A) (MOR)

Capital fund: Wen 3500 siliden

Profust: Petrelswm resin 5,000 IBA

BMORA POLYRSTRR INC., sstablished in 1971,

Japanses parsaers Teray ladustriee (M8)
leeal partase:

Capital fund: Wem 2.4 Milden

Peodust: Pelyester fider




7.

KUREA_SYNTHETLC RUBBER CU., uwtablished in 1971,

Jupances pactner: Japan Spathetic Rubber.Co. (37.5%) amd Mitwul & Co. (12.5%)

I.ucpl partnec: _Sapyang Tire Go. £50%) .,

Capleal md: Hon 1.57, billon

Product: SBR 25,900 lll’A
Butadiene will lw nodmd l.a !m Petrechemicel Complex

SUNKYONG-TELI IN 0., usteblished in 1909,

Japanese pattuer: Tei)in ftd. (568)

Local partner: I S S R i
Copisal fund:. Won 4.33 billden |
Products l'olyum mm

N TIN
i

LYY

R L M IR T T TS

TAR=NONG PETROCHRMICAL CQ., estublished (h:R9M,» -»  iberd o

1 'uv/ e fey PN

Japanuse nrtmn Nitwul Toatsu Chemicals lné. (308) o
fonv s 4t mows Nenka uuh.“(!ﬂ) | e e
Local partner: Tas Nong (50%)
Capital fund: ~U§3.6 milllon Y AR T e i
rmn lbhlc anhydeide 10,000 MTA, e v " et
Murketingt Due to wmall demend in locel .yll's. m ot pmt
in  taken over by Mitsul Toutey. fne. yhich: Mitaui Testow
stopped the operation of her plp; ip. Japan. :
Moreover, about 20% of product is tehen over by tm
Menkas fot thlﬂl eouny nrht..

AU ST T PR
___w unmuh-d la uu. o
Jupanewe partmer: Asahi ctmucax lndwuy (!Ol) Coeg ot .
Local partner: Han=il1 Syathetic Fiber CO. (30%) . ... ... Ceoe
Cupital fund: UN$16 million G
Product: Aceyloniteile 27,000 MTA and construction vorh toe
17,000 MTA has hewn done.

Ruw material: Kotea o_u Co. (MI:O) hu smud pnpﬂm. but

rhron(ca'll'; short mly has ﬁoﬂ Mhﬂlto‘ by

import propylene [réh'Japen or' évén (vém Vestern Rutepe.

e
IR AL
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11.

8.

T PMALUPINGS
PULIPPIMS PETIOIRGCAL PROBUCTS JIG,, eotablished fa 1994,

Jepamese partner: Mitsui & Co. (108) and Sumitems Chenideal Os. (08)

Lecal Partaer: Litwia, fremeh engimeeriag compamy (98), Smnjets,
liconser of the U.5.A. (4%) and othere

Capital fuad: Pese 10 millien
Predust: Polystyrene 80,000 NTA
fev msterial: Styreme wseomat hes bess supplied frem Jpan

PALLIZRINE SONTRAIIC PIDSA GO., estebiished ia 1971.

Jupances partnet: Tetjin Ltd. (34.1%) end Tope Nenha Naishe (4.98)

lasal pertner: Omeral Piber Co. (61%)

Capictal fund:t Pooe 06.64 millien

Predust: Pelyseter fiber

Rev matesial: Dimthyl tevephthsliste (M) and othyiens gliyesl
(08) supplied frem Jepmm

INLRPER POLIARIE INDNTAIAL 0F,, estsbiished in 1973,

Jepencue pertaer: Teray Industriss (208) and Atshs & Oo. Qam,
aap=be tremefecred te C. 10oh & Oo.

Lseal partase: ITT growp (038)

Cepital fwd: Pese 39 aillten

Predust: Nylen fiber

DSLXSTYRRE MMRSACTIRING OB, cotsbitshed fa 1974.

Jupenase pertner: Nicteubishi Sheji (138)
Lesal pertwer:

Cepital fund: Pese 4 millien

Predust: Pelystyrene

LU POLYRRTER (IRALIAND). estsbiiched in 1979,
Jepensse partner: Teijia Led. (308)

lecsl Partaer:

Capital fund: Bakt 210 millien

Predust: JPelyester fiber

fsv asteriale T and B8 frem Jepen in prinsiple.

]




13.

16.

17.

29.

THAL PLABTIC & CNENICAL CO., osteblished in 1971,

Japansse partaer: Mitsui & Co. (66.7%) and Nitsvi Testsm
Chealcals Inc. (10R)

Local partner: Tablace

Copital fund: Baht 50 millien

Predust: PVC 18,000 )TA

Rev materisl: Viayl chleride mensmsr (VCI) fres Japen

HALAYAN SLICTRO CHRMICAL LNG,, established 1a 1972.

Japaness pactasr: MNippen Zeen Co. (27.708) and Niechisss Co. (11%)
Local partaer:

Capictal fund: ¥W§4.46 ailliem
Produst: 12.0‘. IIA .
Rav material: Vcll tt. Jqu

PESTINEE SRNRILIAN DMAD, cecsblished i 194

Japangse parcasr: Teray Industries (62.358)
Lecal partmner:

Capital fund: M330 millien
Produst: Pelyesstar fiber

PAIMICARGCALS SENBIRIAL MMMAR, coteblished fe ASD3.

Jepanese partaer: ldenitam Patrechesnisal Co. (208) and u-m-
Sheji (1AR)

" Lasal pattner:

Capitel fund: MW§2 million
Preduct: Po_lntyrm

S1NGANOIS

SLNCAPOSS FOLOINA COM ., seteblished fa 1972,

Japansse partner: Suaitoms Sheji (42.008), ldenitou Petreshenisal Co.

(22.168), Toye Seds Manufacturing Co. (11.708) and

Sunitems Chemical Co. (8.48)

-3l -
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a.

local partaner:

Capltal fund: 5§55 million
froduct: PVC

Raw matecial: VCM from Japan

MAZDA PLASTIC PACTORY, established in 1972.

Japanese partner: Mitsui Co. (23X)
{ocal partner:

Capital fund:t S$i.]3 million
Preduct: PYC

Rev wmaterial: VCM from Japan

1M00MES1A

P.T. EASTRAN POLYNER CO., estoblished in

Japanses partaer: Tokuyama Sods Mamufacturing Ce.
and Micoubishi She)i

Lucal parvtoer:

Capital fund:

Product: PVC 15,000 MTA

Rav matetial: VCH from Japan

2.1, FINBEEO JATA, setablished in 1974,

Japeness partner: Teikoku Keko Co. (258) and Teye Menka
“Kaisha (25%)
Lecal partwmer: P.T. Lautan Luas (sulfuric ssid mehet),
P.T. Siner Antjur and P.T. Wings, (beth detergent
mokers)
Capital fund: US$1.6 sillion
Product: Alkylbensene sullonsts (ABS) 20,000 MTA
Rav material: Detergent alkylste from Japen

P-T. INDONRSIA TORAY SYNTHETICS, established in 1971.

Japanese partnert Torsy Industriesw (58.7%) and Mitsui & Ce. (25.13%)
Local partaner: Poleco (16.15%)
Capital fund: US$13 million
Product: Nylon and Polyester [ilbets
Rew Matecrial: Isported from Jepen

-32 -
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2.

2r.

2.T. KURARAY PANDNOALL, VIMER LIBUATRARS, escablished in 1973.

Japanese partner: Kuraray Co. (40K) and Marubenai Cesp. (30R)
Locel partner: o

Capical tund: US§12,000

Product: Pelyester fiber

Rev material:. Imported frem Jepen

P, STANMARD TOYO POLYIER, established

Japaness parcner: Toyo Seds Nanufosturing Co. (J0R) ond Mitoul & Oo. (208)

Lecal partaer: _

Capical fund: US$4 millien

Product: PVC '

Rov Material: VCM frem Japan & Singapers, alter completion of Singapere
Petrochemical complen in vhich Teye Seds will preduse  VOM
by reaction of EOC to be supplied fvem Irsnian petreshensail
complex and ethyleas there.

2.1, TRLILN LNOOWRSTA PASR CORP. (TIVIGR), eetsblished in 1973,

Japansss partner: Teijin Ltd. (80K) and Teye Neska Kaishe (aes)
Capital fund: US$1S milliom '
Product: Polyester fiber

Rew material: DYT and EC frem Jpen
MRKICO
ZIRRAR ACKYLICAR §$,A,, ostablished in 1969,

Japanese partner: Asshi Chemical Imdustry Ce. (6.33R)
Lecal Partner: '

Capital fund: US$A millien
Preduct: Acrylic fiber

RiCAMAG
POLUSOS GENTRO-NEAICANCE. estsbiished 1a 1964.

Japaness partner: Shin-eteu Chemical Co. (308) and Mitewl Oo. (1O8)
Loscal partner:
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29,

.

Capital fund: Cordoba 1.5 million
Product: PVC 12,000 MrA

Macketing: Not only domestic but also other Latin Amsrican wacket.
VENKZURLA

PETRUBOL CA, cstablished in 1977,

Japanese partner: Tokuyame Soda Menufacturing Co. (13.4%) and
Nissho=twai Co. (6.6%)
lwcal partner: Instituto Venszuelano Petroquim (1VW) (40K) and
Interquim (40%)
Capital fund: V2.1 billion
Product: [Isupropyl alcvohol amd acetone
Raw material: Propylene supplicd by local source.

SRARLE

NORACRYL $.A., established in 1975,

Japansse partner: Asshi Chemical Industry Co.
Local partner:

Capital fund: Cr.740 million

Product: Acrylic Eiber

SAPRAN-TELJIN TNDUSTRIAL BRASULEIBAN, evtablished in 1972.

Japanese partner: Teljin Ltd. (37.3%)
f.ocal partner:

Capital fund:

Product: Polyester fiber.




Mppondin 3. BEsport-orivnted Petrechemisal Jeint

Ventures in Developing Ceuntries by
t

. W

1. DEMNPEEROGERGGAL 00, eotsblished in 1973

. {ia Yochon Petrechemicel Complen)

Japensss Pertaer : Paiichi Chemical Industries (508)
sstablished by Miteuwi & Ce. (I1%),
Hiteui Petrechemical Oo. (31%),
Niteuwi Toatsu Chemicale lmc. (31N),
snd Nippon Petrochemdcals Oo. (7%)

Lesal Pertaer t Yosu Petrechesnicsl Co. (50K)
a8 nationsl company

Capital Pund t ¥36 billiem

Total Investmsnt 1 ¥118.2 dillion : :
nay be reduced to arveund ¥M2 billiem ¥y
using local ftebrication instead of Jepma

Piaeneing by Jepenm: 78.2 billiom

which consiste of ¥18 billdenm of finencing by

Japanese partasr and V0.2 billiea of defesved

payment for construstion ceet. :
Produsts Potters : Uigh Donsity Polyethyelen (NOPE) 70,000 1BA

Polypropylene (P?) 00,000 1A
Sthylens Glyeo. (BG) - 99,000 WA
fevw Materisl t Bthylene and Prepylems vill be supplied by

Wonsm Ethylene Co., snether matisnal cempeny,
with 350,000 NTA ethylens produstion unit by
naphtha cracking, for vhich Japanese oontraster
provides ¥29.8 billien of deflerred payment.
Vaphtha for ethylens wnit will be supplied by
Nonsm Oil Refinery Cv., & jeint ventuse of Lusly
Chemical Co. and Caltesn of the U.8.A.

o,s-




Plant Site

Macketing

Completion

Rematzke

Yosu, Yochon county, South Central of

Republic of Korea

Moinly for domestic market, but for a few

years after completion surplus will be exported
by Japanese partner.

January 1979 and etarc-up is sxpected in

March 1979,

Dow Chemical Co. and har affiliate, Kovea Pacilic

Chamicsl Co., will parcicipate in the complex.

TAR-BUNG JETHANOL CO., satsblished in 1973,

Japanese Patter

Local Partner
Capttal Nund
Preduct

Raw Msterial
Plant Site
Jdacketing

Completion

Miteubishi Shoji (37.35%) and Shinetsu Chemical
Induecry Co. (12.5%)

Tae=Sung Lusber (30%)

Won 6 billion

Mathanol 300,000 MTA

Supplied by Korea 041 Co.

Ulsan,

A half of production, i.e. 1%0,000 MTA has been
axported to Japanese market and third countries.
1977,

EECARCHRMIGAL CORP . OF SIAGAPORE, established im 1977
t Singapere Petrochemical Co. (SPCC) (30%)

Japanese Partasr

established by Overseas Rconomic Coopsratiom

Fund (ORCF) of Japan (30%), 11 ehctylens producers

(42 each by Sumitomo Chemical Co., Miteui

Petrochemical Co., Mitsubiehi Petrvochemical Co.,

Shewa Yuks K.K., ldemitsu Sekiyu Kagahu K.K.,
Asshi Chemical Industry Co., Shin-Deikyowa
Petrocheadical Co. Asshi-Dew Ltd., Nippom
Petrechenicals Co., Msruzen Petrocheatcal Co.,

ond Tonen Sekiyw Kagaku K.K.), 5 enginsering

—rw.




compunies (A% eich by Lshikowaima-Hariss Heavy
lodustries Co., Kajime Gorp., and JGC Corp. and

2% each by Hitachi Lid. and Hitachl Shipbuilding
‘& Englneering Co.) 3 trading firws (2% esach by
Susitome Shaji, C. Itoh & Co., and Msrubeni Corp.)
and 4 banks (1% each by The lndustrial Bemk of
Japan, The Long=Tcrm Credit Bank of Jspan, and

Tiw Nippin Credit Bank)

Local Partner. .3 Bingapote Government 50X
Capital Nad = : 383 million
Tnvestaent. t ¥183.2 btliton

of vhich ¥106.8 billion for buildiag block and
utiliciew section and ¥78.4 billion for
o . . decivatives section o .
Filnuweling 1 A porcion excluding that provided by credit of
- ‘ Nigpon Export & lmport Bank will bea ralsed by both
Cy . partnere on halves.
Products Pattern : (Bullding Block). .
Sthylenae = 300,000 MTA

Bengune . 60,000 MTA
Tolyene o 38,000 MEA
Xylenes . 27,000 MBA

(whether SPCC or Singapore Petroleva Co.
take chargs of BTX project is still pending)

(Derivacives) e
Lore . o 120,000 MZA
[ . : 100,000 MTA

. (by a joint venture of Sumitome Chemical Co.
apd local interest).

HoPE 50,000 MTA
(by a Joint venture of Asshi Chemical Indestry
and local interest)

tthylene Oxide 100,000 MTA

tthylene Clycol 120,000 NTA
(by a joint ventuce of Nitsubishi Petrochemicsl
Co. und local (ntersst.
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Rav Naterial

Wtilictes

Plant Site

Natheting

Complotion

Shell grow may be involved as a sharehelder
of Mitsubishi Petrochemical)
(Later Projects)

VC Monower 150,000 A
(being negotiated with Dowv Cheaical Ce.)
2-Bthyl Hexanol 34,000 A

(being negotisted with Kyows Yuha Co.)
Other projects are also considered.
638,000 MTA of naphtha ead 436,000 MTA of ges oil
for cracking vill be euwpplied by Singapeore Petrelown
Co. (C. Itoh's sffiliste), Shell Bastecn Petrelowm
and Reso Singepore in equal ssounts by submarine
pipelines.
Slectricity and industrial water will be previded by
Singapore Government. PTor industrial water, which
vwill be eupplied by susbarine pipeline, the Covermment
signed @ contract to get 30,000 ton/day of water fres
Johor State Governssnt of Malaysis.
Pulaw Ayer Nezbay (Merbeu 1s.) in fremt of Jurong
Industrial Satate of Sinmgapere
Natuly for ampert to Seuth-last Asien countries
vhete Japanese snterprisee have develeped the
marhet ever long yesrs
1982 -~ 1902
T™he infemmetion relerred here dees net coatain the
prejest ia vhich loye Soda Yemufact.riang Co. will
bring EBC frea ilrenian petrechesical cempler to
react it with ethyleme to mshs VCX ae mentiesed in
Chapter 1. This would meen that cendition {a
Iranian preject has chamged or thet sems adjwstasnt
ie being msde on VCN preject in this cemplex dbetween
Toye Seda and Dow.




18MK -

4. IBAN JAPAN PETMOCHEMICAL GO, (1JPC), established in 1974.

Japanese Pertner

Local Paztaet $

Capital Pusd .. - 3
Totel Iavestment
Finansing by Japan:

. L

Predusts Pattern

Irsan Chemical Developaent Co. (1CDC) (50%)
. established by Mitsui & Co. (45X), Mitsui Toateuw
Chesnical Inc. (22%), Toye Soda Menufacturing
Co. (13%), Miteui Petrochesical Co. (13%) and
. Japan Syathetic Rubber (3%)
Nacional Petrochemical Co. (NPC) (50X)
‘@ ‘wholly owned affiliate of the National
Irenian 0il Co. (NIOC)

"¥100 billioa

¥330 billion
¥300. billion

- consiets of ¥28.8 billion of Yem credit

'guacantesd by Japanese GCovermment, ¥60 bdilliea
- of direct loan by Nippon Bwport & Import Bank,
¥50 billion by Japanese partaer, ¥125 billioa
of benk loans and ¥36.2 billiom of deferved -
payment of conetrugtion cost. L
Ethylens 300,000 MEA

Propylens = - e 130,000 WEA
Butadiene . _ 25,000 WTA
Caustic sods (solid) 50,000 MEA
"n (liquid) ) 190,000 1A
xoC | | 300,000 MTA
(veu S 150,000 MPA)®
Loeg | | 100,000 HTA
HoPE 60,000 MTA
e 50,000 MTA
R , 40,000 MTA
Bensene 330,000 MTA
(Perarxylene 100,000 MTA) e
(Orthe-xylene | 20,000 MEA) e

g
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Ravw Material

Plant Bite
Nacheting

Cenplotion
Renerhe

Styrens soneast 100,000 MTA
(Cumene ' 150,000 MTA)#**
Sthylene glycel 30,000 MZTA

(Note: * Ordignially planned, but resently the
preject would be transferred te Absdea
Petrochemical Co., an sffiliate of WIC;

** Origisally planned, bdut reseatly the
projects would ba postponed dus to the
market situation amnd the redustien
policy of the tetal iavestmsat).

t Natuzal gas from Nationsl Gas Co. (WOC), smether
affiliate of N10C, and Nephtha Lree Abedan
Rafinery of N10C.

t Dondar Shahpur, et of Abadan.

t At the begimning of operstien, half amswnt of
ooch predust will be tsksn over by Jepencse
snterprines for sale to mainly Jepan mnd Seuthesst
Asian and other mathets.

t 1980

: fow material prices ere net yat decided by NIGC and NEC.

S. AMALIIPPSS PRCRSCERMICAL 0O, KMMIP), sstshlished ia 1973,

Japansse Pertaer

Lecal Pastnet
Capitel Pund
Produsts Pattern

Naw asterial

t Mitouwbiohi Chemisal Industries (248) and
Nisshe=lvai Co. (24%)

t WC

t Riel 4.5 wmillion

1 [Octenel (2-ethyl hemamel) 20,000 WA
Phthalic sniydride 20,000 WA
biectyl phthalate (DOP) 40,000 WA

(Nete: * Por the time being, it hes besn
iaperted fren Japan)
t Aiter completion of 1JIC's cemplexn, prepylens will
be supplied for the produbtion of estamel;
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7.

Plant Site :
Nucketing :
Complsetion s
SAVDL ARABLA

4 's

Japansse Partner 3

]

octho-xylene as a r.iv matecrial for the production
of phthalic anhydride has bawn and will be impurted
from Japan until 1JPC will produce 1t.

Baadar Shahpur.

DOP as a plasticizer mainly for PVC resvin has

buen solely for domsstic market.

iv7e.

1 COMPLEX PR .

Originally Mitsubishi Shoji and Mitsublehi
Patrochemical Co., but recently an «ffort has
busn made to materialize the project by
wilolo Mitsublshi €umily or by largar grewp ia
vrder to get governmental support.

Logal Partner ¢ Formerly Petromin, but now Saudi Arabien Basic
fndustry Corp. (SABIC)
Plant Site : Al-lJubail
fRavw Meterisal t Assoclated gas which has been burnt wastetully.
Pregress of the
Project s See 1-4 (pape 9).
MITSUBIINI CAS-CHEMICAL'S METHANOL PROSKCT.

Japaness Partrer @

ocal Partnar H
Plant Capacity ¢
Row Material ¢
Marketing ]
Present Status ]

Mitsubishi Gas-Chemical Co. and by her invitatiem,
Sumitomo Chemicul Co. and Mitsui Toatsu Chesicale
Inc., and may-=be Kyowa Gus-Chemical Co.

SABIC

2,000 short tons per day

Associated gas.

More than 90T of production will be exported to
Japan and other market where Japansse enterprives
has been developed.

Under procesding the feasiblility study with
expuctation of completion Ln ceming March,

See 1-5 (papsll).
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BRAZLL

8. CI C
Japanese Psctnec
Leocal Partner

Capital fund
Preducts Pactern

Raw Matotial

Plaat Site
Marketing
Completion

) P), satablished in 1973.

! Miteubishi Chemical Industriss (16.672),
Hictsubishi Meavy Industries (16.66%) aad
Nissho-Ivai Co. (16.66%)

¢ Pstroquisa (Petrobras (uimica 8.A.) (1/3) and
Camalgo (civil enginescing company) and others

$ Cr.142 million -

t Phthalic anhydride 10,000 MTA opuration

" » 13,000 MTA civil engineeting
Octenol (2-Echyl hexanel) 20,000 MTA sperstien .

v " " 44,000 MTA Engineering
arButancl 3,000 MTA operation
1so<-butanol 15,000 MTA planned
poP 20,000 MIA engineering
Nsleic anhydride 6,400 MTA operatioa

$ Propyluns ter octanol and butanol, and benzene for
maleic snhydride are supplied by Pstrobras or
Petroquise vhe is a wholly owned affiliate of
Petrobras. Orthoexylens for phthalic anhydride
may have been imported from Japsa or anywhers uncil
Copene 5.\, (Petroquimica do Nordeste Ltda.), a .
subsidiary of Pstroquisa, will produce it in same
complex. - o |

t Camagari complex, Bahia uuic

T Mainly for domestic market.

! The first phthalic anhydride plant was completed
in 1970, and other ploﬁn nov under planning,

engineering, or construstion will be complated
by 1979,
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9. COMPANMIA PETROQUIMICA CAMAMGARL (CPC), estbuilsiwd in 1976,

Jupanawe Pactner !
Local Partner
Capital Pund :

Products Pattern ¢

Rov Materisl ¥

Mitasubsishi Chunical ludhtrln (1/3

: Petroquisa (1/)) and Cumalgo (1/3)

cr . m.m
VCH 130,000 NTA
”e 140,000 MTA

Ethylene for VCM uili bes supplied
by Cupene 8.A.

Plant Bite . Camsgari complex, Bahla State
Nutketing t Mainly for domestic machet
Completion : 1978

10. POLIALREN PETROQUINICA, ‘establiished in 1974,

Japanwse Partner
Local Partmner :
Capital Pund 1
Product 1
Rev Macerial 1
Plant Sice s
Nacketlng
Complietion :

Mitsubishi Chemical Industries (1/3)
Petroquiva (1/3)

Cr.7.34 million

HOPR 60,000 NTA
Cthylone will Lv suppliied by Cupuns §.A.
Camagari, Bahia State

Mainly for domestic market

First quatcter of 1978,

11, POLITENO LNDVSTRIA & COMENCIU, stablished in 1974,

Jupunese Pactner '
local Partmer :

Capltal Pued ¢
Product 1
Raw Maturial 1
Plant Site !
Marketing H
Comp lution |

Sumltom Chemical Co. (MR)
Petroquisa (1/3)

Cc.6 million
LDPK 100,000 TA
Ethyivwe will be suppliud bv Copeme 8.A.

Comugari, Bahia State
Hatluly for dumustic market
Fizst quarter of 1974,
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Appendix 4. Export of Technologies or Joint Venture Fstablishments
by Japanese Entsrprises in the Field of Procsssing

Indugtcies for Petrochemicals.

Xo. Suppliar Technology
1. Asani Chemical Aceylic fiber proncessing
2. Asahi Denka Kogyo K.K. kpoxy resin
J. Briegestone 1ire Tire manufacturing
4. Cemedine Adhesives
5. Daicel AS resin
" Biaxial stretched PP fila
6. Dalnlppon lak & Chem. Phenolic rasin
" " " Alkyd resin
" " " Anino adhasives
7. Dainippon Tocyo Paints
3. Denki Kagaku K.K. Paolyvinyl alcohel
9. Pulimori Kogyo Vinyl tile
10. Hitachi Chemical Cross~linked foamed PR
11, ldemitsu Xosan XK.K. Polycarbonate
12. Japan Synthetic Rubber ABS resin
13. Kanegafuchi Chenicel ABS resin
" " Foased PVC lsather
14, XKansai Paint Paints
15. Xeo Sowp Synthetic detergeat
16. Kuraray Polyvinyl alcohel
" Artificlel leather
17. Kureha Chemical Nethacrylace/butadiens/styrene cesin
18, Lion Pat & 04} Syantheric detargant
19. Matwumoto Yushi Selyaku Surface active agents
20. ditsul Toatsu Chemical Anino adhesives
" " " PP yarn
21, Mitsubishi Chem. Ind. Corrugsted plastic board
22, Micaubishi Gas=Chem. Polycarbonate sheet
23. MNicsubishi Petrociem.

L -

PP woven bag
Wasts plastics trsatmsat
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so. Suppliar Techaology
234. MNiteubiehi Plastic PYC predusts
25, Miteubishi Reyom PIA plate
0. N.1.P. Kasei Pelyurethane
27. Wihen Kasei Chomdicsl Andao sdhesives
20. Mikka Chen. Indust'l surlscs sccive agent Ser fibes pressesing
9. Wikki Chemiesl Catalyste
3. Nippen Paiat Paints
1. Nippen Pelyurathens Polyurethane
1. Wippen Seen PVC pipe
33. Witto Chemical Ind. Pisethyl fernumide :
3. Sa-yo Chenical Surfactont for fiber precsssing
" » Polysther for polyvtethane
35. Sekisui Chentesl PV pipe and tictinge
" » Creso=linked {oemed P8
. " » Safety glass interfila for moter ese
. Syathatic weed
3. Shin-etou Chembsal PYC compounde
37. Shiseflde Cesastics & Tolletries
38. Shovwe Dunke K.K. Plastic cloth bag
3. Takeda Chemicel Citrie ascid by ferusntation of a-pavelfia
40, Teijis Led. Pelyester fiber preccssing
41. Teray Industries Polyester [iber precessing
" " Nylen f£iber procesesing
" ' Treadioted PR or PP fila
" . Engineering plastics welding
" " Carbon fiber
42. Teto Kasei Oe. Spowy resin
43, Teoye Cheaieal Ce. Corrugeted plasties besed
. Toye Seda Nig. EVA sheet
43. We-littte Kased Os. ? flat yamm
46, Yohohana Tire Tire making









