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PREFACE

The Government of Japan, in compliance with the reqﬁeat made by the
CGovernment of Indonesia. decided to conduct studies for the preparation of
the industrialization plan and the project plan for constructing plants to
establish the synthetic fiber raw materials industry in Indonesia and entruated
the execution of the survey to the Over_seas Technical Coope;ahon Apency

(which was integrated into the Japan International Cooperation Agency
on August lst, 1974).

The Agency, in line with the above, organized a Survey Team headed
by Mr. Y, Nakagawa (Vice President, UNICO International Corporation)
comprising eight experts and dispatched it to the Republic of Indonesia on
November 19th, 1973. ' |

During the survey work for a period of 26 days in Indonesia the Team
had meetings with the Indonesian Governmental Authorities concerned, i.e.,
Directorate ‘Get'xeral of Chemical Industfy, Directorate General of Textile
Industry, Directorate Generél of Petroleum and Natural Gas (MIGAS),
PERTAMINA, etc., and carried out on-the-spot surveys covering such areas
as Jakarta, Bandung, Cilacap, Surabaya, Semarang, Cilegon, Yogyakarta,

etc. in Java Island, Medan, Pal_embang, etc. in North and South Sumatra.

It is my sincere hope in presenting this report that it will contribute
to the development of Indonesian Synthetic Fiber Raw Materials Industry and

eventually help promote the economic exchange between two our countries.

Finally, I wish to take this opportunity to express my gratitude to the
Indonesian Governmental Authorities concerned and Japanese Embassy in

Indonesia for their kind cooperation and support extended to the Japanese

Survey Team. , ‘

o

October, 1974

Sinsaku Hogen
President .
Japan International Cooperation Agency



Letter of Transmittal:

Mr. Sinsaku Hogen
President
Japan International Cooperation Agency:

We are pleased to submit herewith a report on the survey of the industri-
alization of the raw materials for synthetic fiber in Indonesia, the execution
of which was requested by your office this year as a follow-up survey to the
Survey on Synthetic and Rayon Fiber Industry Development in the Republic o:

Indonesia which we had the privilege of conducting last year.

As you are well aware, the recent synthetic fiber situation has become
entirely. different from that of the time when the previous survey was made.
Due to the acute shortage of the raw materials for synfhetic fiber caused and
accelerated by the oil problem in the Middle East, and the worldwide supply
shortage of the raw materials due to the increase in the synthetic fiber demand.
The increase in tpe production of synthetic fiber and the raw materials thereof
are'strongly anticipated throughout the world. These circumstances have been

well taken into consideration during the course of the present survey,

The Republic of Indonesia is one of the few oil producing countries in
Sdutheast Asia. In view of the fact that a number of indus.tri.alization projects
in the synthetic fiber field have consecutively been announced in various South-
east Asian countries inlthe recent years, the forthcoming shortage of the
synthetic fiber raw material supply is highly obvious, Therefore, the effects
of the implementation of this project upon the synthetic fiber industry of the

Southeast Asian countries will be profound.

This report was compiled on the basis of the on-site surveys during one
month from November 19, 1973, Upon the foundation of the data, information
and knowledge obtained during this period, technical and economic studies were
made in Japan. This report has been co:ﬁpiled chiefly concerning the demand,
technology and economic viability of the raw materials for nylon and polyester
fibers both of which are forecast to have a great extent demand potential in

Indonesia.



On submitting this report, we would like to express our deep appreci-
ation for the kind and effective cooperation and assistanée"extended b!y"the
Directorate General of Chemical Industry, Directorate General of Textile
Industry of Departemen Perindustrian, the Offices of Govefnmental Authori-
ties of the Republic of Indonesia, the Ministry of International Trade and
Industry of the Government of Japan. the Japanese Embasasy in Indonesia,

during the on-site surveys and the preparations of this report.

We would like to take this opportunity to express our éppreéiation for

'your continuous cooperation during the period of the survey.

The Republic of Indonesia,

The Survey Team for the Development
of Raw Materials Industry for
Synthetic Fibers

/e

Y. Nakagawa, Team Leader,
Vice President,
UNICO INTERNATIONAL CORPORATION




¥ dnoiny ‘wiea] Aaaing jo Areiaung

SINY cmrr—— )

VAS YAYT

NYINYIIIYY

T-1 sty

dueywsyr,|

YHLVHNS

urpay



g dnoisgy .ESH Aanng Jo Aresauy)p

VAS VAV

NYLINVNITVY

[ ELLE

YHLVHNS



p-Xylene

_. ﬁ-Xyléhe _

: Q-Xﬂene
TPA

© p-TPA

c-TPA
DMT

'EG

EO

AN
AH_Salt
SF

FY

IRR

bbl

BPSD
Ton

$
Exchange Rate

‘Abbreviations

Benzene, 'I'olﬁer_te , Xylene

. P.araxyi'en'e

Metaxylene

‘ Orthoxy'lene_

Terephthalic Acid

Pure Tereﬁhthalie Acid

Crude Terephthalic Acid
Dimethyltei-ephthaiate" o
Etl.xyle.ﬁ'e lGlyc ol ' |

'Ethylene Oxide

Acrylonitrile

Nylon 66 Salt

Staple Fiber

Filament Yarn

Internal Rate éf Return

Barrel |

Barrel per Stream Day -

Metric Ton, unless Particularly Remarked

U.S.§, unless Particularly Remarked

1971 1 US$=360 Yen
' 1 US$=415 Rupiah

After the End of 1973 1 US$=300 Yen
‘ 1 US$=415 Rupiah
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o The Obgectwes of the Survey

I - Introduction: :

The obJectives of thie survey are to prepare a master plan whlch is

. necessary for the 1mp1ementatxon of the. mdustmahzatmn of raw materxals
 (monomer) productmn for synthetic fiber in. Indones:a ‘as well as to prepare a -
guideline necessary for the. promotion- of ttus pro_]ect on the. basis of the request
made by.the D1rectorate General of Chemmal Industry, the Government of the
Republic of Indonee1a. - : - :

(1

(2)

NES

(4)

(5)

The ecope of thlE survey is as- followe. AT s

-Survey on the text:.le sxtuatmns in Indonema and the forrnulatlon of a long- o

term demand foreca.st on the synthetu: fiber demand

Survey on the worldw1de demand/ supply sxtuatmn for the raw matenals for

‘synthetic- ﬁber

-Survey on the’ feaalbllity of the mdustnahzatmn of raw matenals for

synthetm fiber production

Preparation of the ‘outline scheme for the plants to be constructed
{Survey on-the assessment of construction cost and site’ conchtions and
economic evaluat:.on of the pro;ect)

Evaluatmn of the contribution to Indones:.an national economy by the
project implementation and preparatmn_ of a long-term develpp_:‘ne_nt plan
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IL . Conclusion -

1. . Summary s

a The synthet:.c fxber productlon in Indonesla for the period from 1977 to "
1978 is estimated to be 80, 000 to"110, 000 t/y'of polyester, 24,000 to 31,000 t/y
of nylon," totalhng 100,000 to 140,000 t/y. His further forecast that the produc- ,
tion will increase from thei’ onward, ' The’ required amount of monomer to’ produce
this amount of fiber is est1mated to be 80; 000 to 110, 000 t/y of TPA/DMT (con- o
“ verted in terms of TPA), 26; 000 to 33, 000 t/y of Caprolactam and 28, 000 to
39,000 t/y of ethylene glycol SRR '

‘It is forecast that raw matenal for synthetu: ﬁber will suffer frorn a supply -
shortage in a global scale in the future. This s1gmf1es that for Indonesia ‘to develop
synthetic fiber industry within the country, ‘it is imperative that the production of '
raw materials for synthetxc f1ber from bas:o raw matenal Onward be carned out
inside Indone sia,

The monomer to be produced in Indonesia in the meantime’ ehould 1nc1ude
p-TPA/DMT and caprolactam, These monomers are amply exportable and there-
fore the production scale was determined on the basis of including the exportable
extent. It was also assumed that the commencement of the operatmn be under-
taken in m1d 1977, :

As far as caprolactam is concerned, the economic evaluation was made
for the cases of 60, 000 t/y and 40, 000 t/y production scales. The internal rates
of return were 11, 8% and 10, 6% respectwely and by taking into consideration the
future demand increase in Indonesia, it is deemed that the construction of 60,000
t/y capacity plant be recommended. In order to increase the internal rate of
return, the low cost fuel should be used. In the case of using natural gas instead
of heavy oil as fuel, internal rate of return will increase to 14,5% in 60, 000 t/y
caprolactam production. Regarding the process, it is desirable that the process
with least extent of by-production of ammonium sulfate be selected., As far as
the site conditions are concerned, Gresik and Palembang are con31dered to be
suitable. ,

The raw material for polyester production should be undertaken by adopting
the p-TPA process which is superior to the DMT process in view of economic and
in other aspects. The p~-TPA process is now increasingly adopted in the world,
thereby increasing the share in this field of production. Therefore, it is con-.
sidered to be desirable to employ the p-TPA process in Indonesia in view. of the
future prospects of domestic as well as export market development

It was assumed that the domest:.c dema.nd w111 cons:.st of 1/2 each of p-TPA
and DMT and on this basis, the production scale was tentatively set at 150,000 to
210, 000 t/y in order to carry out the economic evaluation. ~As a result, it was
concluded thaf. the highest advantages were to be obtained by employing a proceas
which the productmn of p~-TPA and DMT can be undertaken via ¢~-TPA, The IRR '
for total p~-TPA and DMT at 147, 000 t/y productmn was 24, 3%.. However, if it is
assumed that the production scale is maintained unchanged and the domestic
demand is restricted to either p-TPA or DMT, it is more advantageous to carry
out the production of p-TPA alone. In view of the site conditions, Palembang seems
to be the most suitable in the raw material supply. '



(2)

(3)

(4)

.Conclusion

' Synthetic Fiber Demand Forecast

" 1t is forecast that the total textile demand in Indonesia in the year 1981: will
attain a level of approximately 380, 000 t/y or the per capita consumption’ -
of 2.4 kg/y. This corresponds to a 11% growth per year whicfh is almost -
analogous to the resulta of forecast obtained through the previous surveys.
The total textile consumption in 1971 is forecast to be at 135, 000-t/y, or .
the per capita consumption of 1.1 kg/y. _ _ )

The share of synthetic fiber in Indonesia in the year 1981 will attain ap-
proximately 40% and it is further forecast that the synthetic fiber demand
will be at 150,000 t/y (0.96 kg per capita per year). :

" On the other hand, on the basis of the synthetic fiber production projects
'contemplated by various companies, the synthetic fiber production attaina-
ble in Indonesia for the period from 1977 to 1978 was forecast (Refer to
Table 1I-1). . o

Table 111 Synthetic Fiber Production forecast in Indonesia . ( o /Sr)
1977 - 1978 1981
Production ‘ B:nm'::;:llc Export b Production %ZI;ZS;;C Export D
. Nylon FY 24~ 3 24~ 27 - o~ 4 47 i3 12
Polyester S 60 ~ HO a~ 49 22 ~ 31 127 72 55
Palyester FY . 20 ~ 30 I8 ~ 22 2~ 8 55 37 18
Acrylic SF 5~ 6 5~ 6 -~ - 12 9 3
Tatal 109 ~147 85 ~104 24 ~43 241 . 133 88

Notes: Refer 1o Table IV - 58
1) Export includes exportation of SF, FY and processed goods

The production will attain to the level of 60, 000 to 80, 000 t/y of polyester
SF, 20,000 to 30, 000 t/y of polyester FY, 24,000 to 31,000 t/y of nylon
totalling 100, 000 to 140, 000 t/y. The demand for acrylic fiber is forecast
to be 5,000 to 6,000 t/y encompassing both domestic and export markets.
There is a considerable extent of increment in the figure of synthetic fiber
production over the forecast figure concluded through the previous survey.
This has been due to the fact that a drastic change has taken place in raw
material for the synthetic fiber supply/demand situation in the world.

The required raw materials for carrying out the above-mentioned extent
of synthetic fiber production will be as follows:



W ] o [T TR SR ,'_‘ (t/y, - 3 ‘.ill.‘ a
":TPA/DMT (a5 'I'PA) 180, 000" 19 110 000+ o

Caprolactam"' R : 26;00!0&- to 33 000':__-.'-'
Acrylomtnle._ L ,57, Q'QO "f‘tb "6, 000--'--’:" e ,
lEthylene Glycol: .; 28,000 to, . 39, '00.0“;'_ L ' |
- .'EthYIEHe Oxlde. 23,000 ‘:t.‘JI'_. 32, 000_.::. L
p-Xylener U T ';5'7','090;"’_&6_ 78,000 o
.Gyclohexane:: - _'..7-26,700‘051;0'{- 33,.00(}"} Gt

e H : P S
-

2-2 Suéply/ Dlerhand Sitxiatioﬁ of Raw.l\/:l'atér'ials for Synthetic Fiber.. .
2-2-1 BTX

Gibbally, the aromatics .ahortage Cen‘te.ring around benzene will peréist
for some time to come. Therefore, it will be necessary for Indonesia to preduce

BTX within the country in the event of embarking upon the production of raw
materiale for synthetic fiber in Indonesia.

2-2-2 Raw. Mate:_‘ia‘ls. for Polyester

p-TPA and DMT are the polyester raw materials and-at present these two'
items are finding themselves in competition with each other. However, the follow-
ing points should be noted in this respect. '

(1) The p-TPA process is superior to the DMT process in view of production
cost, pollution problems, resources conservation, etc.” Therefore, it is
forecast that the p-TPA will assume the main trend in this field in the
future all over the world, If it is contemplated that a long-term fostering

- of polyester fiber industry inside Indonesia and if it is intended that Indo-
nesia supply raw materials to the neighboring countries, it is lughly
desirable that Indonesia adopt the p- TP.A process, . . .

(2) . The world wide trend shows a dxrectxon of. shortage of p-TPA and DMT.
The shortage of p-TPA in the Southeast-Asian area.is particularly con-
spicuous, - The DMT will attain a plateau during.the period from 1979 to
1980 and it is forecast that the demand will -assume a greater downtrend
thereafter. Therefore, in the event of producing polyester raw materiale
in Indonesia, it is much more advantageous to adopt the p-TPA process,’
The DMT process seems to mvolve certam problema in view of the export
marketing.. : : R

(3) As far‘as the production of p-xylene in the Southeast Asian:areas is
concerned, the demand can be fulfilled by the p-TPA/DMT facilities expan-
sion now being projected. However, there would be no further surplus in
the production capacity, the p-xylene to be used in the newly constructed
p~-TPA/DMT facilities will have to be procured independently,



_ (4) . ‘.As it is forecast that a certam extent of shortage is 1nev1tab1e in the supply
' of ethylene glycol in the future, it is recommended that the self-supply"
capab:.llty be estabhshed as soon as possible in Indonesia.

2-2—34 Raw Materials for Nylon

(1) It is forecast that caprolactam will suffer from a supply shortage in view
of the shortage in the supply of benzene and also of the ammonium sulfate
problems. This caprolactam shortage is expected to persist for a long
time. This being the case, it seems necessary for Indonesia to be self-
sufficient in the supply of caprolactam., :

(2) Regarding cyclohexane, the supply will be sufficient to cover the demand
originated from the caprolactam plants now being projected in the South.
east Asian area, however, no surplus in capacity in excess thereof is
available. Further, because of the decline in the export surplus capacity
in the United States, it is also forecast that cyclohexane supply shortage
is inevitable in the future., Therefore, the cyclohexane for the production
of caprolactam in Indonesia will have to be produced within Indonesia.

2-2-4 Raw Materials for Acrylic Fiber

Acrylonitrile will also suffer from global supply shortage. In view of the
fact that the domestic demand inside Indonesia for acrylonitrile is small, it seems
unnecessary to expedite the self-supply substantiation for sometime to come,

. however, it seems feasible to carry out acrylomtnle production for export, in view
of the future market prospect

2-3 Selection of Monomers to be Produced by Industrialization

2-3~.1 Raw Materials for Polyester

Concerning p-TPA/DMT, the existing demand is sufficient to justify the
domestic production, Further, supply shortage in these materials, are forecast
and the exportation to the neighboring countries is also possible. Therefore, .
p-TPA/DMT are the monomers the domegtic production of which should be carried
out ingide Indonesia. Regarding ethylene glycol, the production of ethylene will
firstly be necessary. Therefore the production of ethylene glycol should be com-
menced after the substantiation of ethylene production in Indonesia,

2-3-2 Raw Materials for Nylon

When compared with p-TPA/DMT, the demand for caprolactam is not
significant, however, in view of the future potential for demand increase and the

prospect for exportation, this is also a monomer which should be produced in
Indonesia.



2- 3 3 "Raw, Matenals for Acryhc Fiber

The present Ievel of demand for acrylomtnle 13 low and therefo e this 1s_

not a monomer for which the industrialization is. necessary at this’ stage. S
The productlon of. acrylonitrtle is recommended to:be contemplated along w1th

the ethylene and propylene productwn pro;ects. PR I

2-4

(1)

(2)

_ Raw Materlals for Polyester

p- TPA and DMT are the raw materlale for the productmn of polyester.

' Further, in order to produce these raw materlale, there are three cases

as follows.

' p-TPA p.ro'duction o'nlyr
 DMT production only
)PrOductlon of both P- -TPA and DMT via c- TPA

The aelect1on of one case from the above three shall be decided upon the

.basis of the expected demand extent and the economic v1ab111ty of the

operation,

Studies were conducted regarding the economic viability on the basis of
a forecast on the raw material prices and product prices by taking into

- consideration a vast extent of price increase in crude oil, together with

an assumption that the production operation of p-TPA and DMT w111 be
commenced sometime around rrud 1977..

An assumption was made regarding the purchasing price of the raw

materials and the ex- factory prices of the products for the year 1977 as
follows., - :

Raw Material Prices (Purchasing Price)

p-Xylene US¢42, 6/kg
Acetic Acid . US¢42.8/kg
Methanol : US¢20. 8/kg

Product Prices (Ex-Factory Price)

p-TPA, DMT: for domestic market US¢73.2 /kg
-p-TPA, DMT: for export market - Us¢sz,. 2 /kg



ENER

(4)

(5)

*

“The following table shows an estimate for the production cost'including

interests for the case of turning out the above-mentioned products by means’

. of.identical scale plants in order to compare the merits and detnerits of the

three different raw material production processes. .'As'is shown in the table, B
the highest advantage will be gained by producing p-TPA alone; However,-
the difference between the p-TPA production and the case of simultaneous
production of p-TFA and DMT via c-TPA is extremely slight.

p-TPA 100, 000 t/y 59,5 US¢/kg
‘DMT (Witten Process) 110,000 t?y 68,2 US¢/kg
p-TPA via c-TPA Co 50,000 t/y : L

DMT . via ¢~-TPA ( 55, 000 t/y ) 60.4 US¢/kg

It is deemed that the production of Witten Process DMT will involve a high
extent of fuel consumption in view of the process structure, thereby in-
creasing the production cost. The above calculations were made on the
basis of the evaluation of the fuel on the basis of heavy-oil price, however,
the production cost of the Witten Process DMT will come close to that of
the p-TPA process if low~cost natural gas utilization should become pos-
sible, Therefore, if the extent of demand corresponds to either one of
the production process for p-TPA alone or DMT alone, it would be the
most advantageous to turn out p-TPA,

Generally speaking, however, the demand for p-TPA and for DMT cannot
be specified to either one of these two materials, Therefore, the demands
for p-TPA and DMT are tentatively assumed as being 1/2 each in terms of
conversion into textile amount and further, priority was given to the domes-
tic demand as far as the product shipment is concerned, thereby allocating
the remaining amount of the products for exportation, The economic
evaluation was therefore conducted on the basis of these conditions,
Regarding the plant scale for the production of p-TPA and DMT, considera-
tion was given to the extent of the domestic demand as well as to the scope
of the export markets and, studies were made on the basis of the p-TPA
and DMT total amount as being approximately 150, 000 t/y (equivalent to
approximately 100, 000 t/y of p-xylene) and 210, 000 t/y (corresponding to
approximately 150, 000 t/y p-xylene). The following table shows the total
investment amount, production cost including interests, and internal rate
of return (IRR) in the case of producing 150, 000 t/y of p-TPA, DMT.

As is shown in the table, the best advantage will be obtained by the produc-
tion of p-TPA and DMT via ¢-TPA (Case A-2).

Case A -2 B -1 Cc-1

p-TPA (t/y) 70, 000 70, 000 -
Product
DMT (t/y) 77,000 - 77, 000
(Witten Process)

Totzal Investment

Amount (10% usg) 129 “ 8o
Praduction Cost

Including Interests . 58.9 62.2 70. 9
(US¢/kg)

IRR (%) 24.3 18. 7 10. 5



.“_=Further. in the case of a PI‘Oductmn of 210 000 t/y of pYTP‘ LS

(6)

(1)

. “results are as shown in ‘the followmg table.l It is: also show_
i best a.dvanta.ge W111 be obtamed by the production of p TAP '

re that the '
T'DMT Vla

-TPA. e
p-TPA (t/y) . 100, 000 S 100,000 Lo
 Product DMT. ' (t/y) - 110,000 - .- - .. - 110,000 :
R RS S - {Witten Process)
Total Investment 9 , L A
- Amount (10 USs$) 1-69 93, . ST 9.8 :
Production Cost o C L LT _
. Including Interests - _ 57.5 _ 59.5 . - 68.2
IRR (%) S 238 19.8 11,4

Concerning the plant site selection, Palembang seems to be the best suited
location in view of the raw material supply aspect, However, in view of
the fact that a new large-sized oil refinery is to be constructed in G1lacap,

- this location seems to become another potential candidate..
If the p-TPA and DMT are not produced in Palembang and Cllacap, p-xylene

must be transported from these sites to the p-TPA/DMT plant sites. In
this case, the areas in the vicinity of Cilepon {(West Java) seems suitable in
view of the geographic proximity to the market area.

Raw Materials for Nylon

There are a number of available processes for the production of caprolac—
tam. The direction of the improvernent in the production process now
undertaken in the world to reduce the extent of by-produced ammonium
sulfate. Although several announcements have been made regarding the
processes in which no ammonium sulfate is by-produced. However, none
of them has so far been industrialized. The PNC and the new DSM pro-
cess are the ones which involve a low extent of ammonium sulfate by-
production amongst the processes which have 'so far been actually industri-
alized. The by-production is 1. 7 kg per kg of caprolactam in the case of
the PNC process and 1, 8 kg per kg of caprolactam in the case of the New
DSM process, - The third place in this respect goes to the New Inventa
process which involves 2, 6 kg per kg of caprolactam, followed by the BASF
process the by- preductmn of ammonium sulfate of whlch is 2, 7 kg per kg
of caprolactam, o : : : - cL e .

A11 the above enumerated processes ‘have already achzeved records -of large-

scale industrial production, Therefore, the selection of the process for the ,
Indonesian project should be made from these candidates. Further,. by taking
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into constde ration the fluctuation in. the ammeonium sulfa.te price in th.e future
and the future increase in urea production by several new plants, the selectwn
.should be made on the basls of the minimum- extent of the by- productlon.

(2) Taking into consxderatmn a vast price increase of crude oil, the raw material
prices and product prices have been forecast. On the basis of the obtained
results two alternatives were studied on the basis of the target onstream in
mid-1977, i.e., the caprolactam production of 60,000 t/y and 40, 000 t/y

The raw material price (purchasing price) in 1977 may be torecast as
follows. U, S, ¢30.5/kg for cyclohexane, U.S. ¢4. 5/kg for sulfuric acid,
U. 8. ¢15/kg for ammonia.

The selling prices of the products are; US¢100, 1/kg for domestic market,
US¢74. 6/kg for export market for caprolactam and US¢8. 3/kg for ammo-
nium sulfate. These selling price levels have been taken as the basis for
the evaluation of the project.

The total investment amounts will be U, S, $124 million in the case of

60, 000 t/y production and U, S, $95 million in the case of 40, 000 t/y produc-
tion. These figures have been taken as the basic values for evaluation.
Regarding the products, the economic evaluation was conducted on an as-
sumption that priority is given to the fulfillment of the domestic demands
and the remaining balance will be allocated for exportation.

The production cost with interest is U, S, ¢88. 0/kg in the case of 60, 000 t/y
production and U. 8, ¢93. 6/kg in the case of 40, 000 t/y production.

The internal rate of return (IRR) is 11, 8% for 60,000 t/y production and
10. 6% for 40,000 t/y production. This signifies that a higher advantage is
available for the 60, 000 t/y production alternative. Therefore, it is re~
commended that a plant with capacity of 60, 000 t/y be constructed.

In order to increase the internal rate of return, the low cost fuel should
be used., In the case of using natural gas, the price of which is 1/2 of
heavy oil price, instead of heavy oil as fuel, internal rate of return will
increase to 14,5% in 60, 000 t/y cparolactam production.

'The factor which exist the most serious effect to the IRR is the selling
price of the products, :

(3) Repgarding the site conditions for plant, it has been judged that Gresik and
: Palembang are considered to be the most prospective candidates in view of
the plant site conditions for the present Indonesian fertilizer industry and
also in view of all the other relative conditions.

2-6 Evaluation of the Contribution to the Indonesian National Economy

Scrutinizations were made concerning the extent of the contribution to the
national economy afforded by the implementation of this project in view of such
points as the attainable saving in foreign currency and the econormc v1ab111ty
assessment by utilizing the shadow pricing method,



2- 6 1 Saving in Forelgn Currency

' When the production of 60, 000 t/y of - caprolactam is’ conducted the fore:gn .
currency saving extent for a period of ten years will'be U, S. $378 million and this _
figure will become U, S $173 million when discounted by 15%/y. ' -

" Also, the foreign currency saving for a penod of ten yeara in the case of
‘producing total 147, 000 t/y of p~TPA and DMT via c-TPA w111 be U. S, $573m1llion,
and U.S. $258 million when discounted by' 15%/y.

2-6-2 Ec’onomic ‘Viability Ass'essment’ by Ernploying the Shadow Pricing 'Method_ ..

) By evaluating that the purchasing price of raw materials and the ae.llmg ‘
price of the products are equal to CIF Jakarta of imported materials, the economic
viability assessment was conducted by employing the exchange rate of Rp’ 519/U, 8, $
and also by employing 40% of the actually prevailing level for the labor cost. As
a result, it was revealed that in the case of producing 60, 000 t/y of caprolactam,
the rate is 14. 5% and, when producing a total of 147, 000 t/y of p-TPA and DMT
via ¢«TPA, the rate is 27. 1%, thereby indicating that in both cases, the target
values are satmﬁed

The pomts of emphasgis in the Second F:ve-year Plan in Indonesia Btarting
in April 1974 are as follows.

Sufficient supply of food and clothing in accordance with the purchasmg

power of the people

Construction of housing facilities for the people

Development and Improvement of Infrastructure

Substantiation of social welfare

Expansion of employment opportunities

Supply shortage of raw materials for synthetic fiber is forecast for the
future. Therefore, if the supply of raw materials are smoothly undertaken by the
implementation of this project and if the development of the Indonesian synthetic

fiber industry is realized, thereby achieving a sufficient supply of clothing, the
external effect of such an accomplishment is evidently high,’
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III Survey Method‘
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L Gene'ral'S'uz'-'vefr'Method I'a.ncl 5cope of Werk S

[

The Terms ef Reference of th1a survey is as‘shown in the followmg EE
paragraphs - :

_ The contents of thls survey is required to mclude at least the under rnen-
tioned three survey items. The present survey has been conducted regardmg ‘the
production of monomer which utilizes as the basic raw materials p-xylene, cyclo-
hexane, propylene, etc., e.g., the production of TPA/DMT, caprolactam,
acrylonitrile, etc., while considering the coordination with the Synthetic Fiber
Survey which was conducted lastyear by yourselves and with the Petrochemical

Industnahzatmn Survey ‘which is ~now being undertaken by UNIDO

(1) Preparatmn of- the Industrxahzatmn Plan -

Economic and technological feasibility will be studied regarding the
industrialization of raw materials for synthetic.fiber after studying the
domestic consumption extent and the export possibility of the raw materials
for synthetic fiber for Indonesia by taking into consideration the supply/
demand situation of the raw materials for synthetic fiber in the wérld on the
basis of the synthetic fiber demand trend {including the forecast on the
future growth of the processing capacities). At the same time, a long term
. plan.will be established for the promotion of this project in view of the
‘optimum production scale and the basic raw material availability (including
the comparative studies between the importation of the basic raw materials
with the procurement thereof from the ‘presently proJected petrochemmal
industrial plants ). :

{2) 'I'he Recommendaﬁle Project Plan for Constructing Plants

On the basis of the above conclusion, a preparation of a guideline will be
.made regarding the selection of the. monomer to be produced, the produc-
tion schedule of the plant to be constructed, the marketing project for the '
products to he turned out, the procurement of the basic raw materials such
as p-xylene, cyclohexane, propylene, etc,, the selection’of the plant sites, -
. the selection.of the production processes to be adopted, the construction
schedule, the formulation of the organization of the enterprise as well as
the finalization of the required number of personnel, the training program:
to be given to.the personnel, the required extent of investment and other
various points which are necessary for the promotion of this project.

(3 Extent of Contribution of this PrOJect to the Socw Economm Development
. of the Country : : i .

. Project appraieal will be-made regarding the extent of the contribution
- -afforded.to . economic and social development of the Republic of Indonesia
. in'the event that the above-mentioned project is actually 1mplemented
.in view of such points as the enhancement of income, the saving in'the’
foreign currency, expansion of the employment opportunities, the
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‘ ~conseguential dcvelopmcnt of the related 1ndustr1es, etc. by employiny
“the shadow-pricing method. :

Figure lI-1 shows the outline of the survey method.
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Figure Ill-1  Outline of Survey Method

Firstly, a forecast on the Indonesian domestic synthetic fiber demand
extent will be undertaken, This forecast was formulated by re-checking
and revising the survey results obtained by OTCA in 1972, by incarporating
the factors of changes since then took place. The forecast on the synthetic
fiber production extent was underiaken by incorporating the results of the
above demand forecast as well as the present status of various synthetic
fiber production projects for which applications have been submitted to the
government of Indonesia, as well as on the basis of the forecast made on
the future development of the textile processing capacities in Indonesia.
Further, the extent of the demand for monomer corresponding to such an
extent of production will be calculated,

On the other hand, on the basis of the area-wise demand forecast for
synthetic fiber in the whole world as well as on the synthetic fiber raw material
new installation or expansion projects now existing in the world, the synthetic
fiber raw materials supply/demand forecast will be formulated, By combining
the results of this supply/demand forecast and demand forecast of raw materials
for aynthetic fiber in Indonesia, as well as the minimum economic production
scale for monomer production, the selection of monomers to be produced in
Indonesia in the future will be undertaken. Regarding these selected monomers,

the scrutinization will be made on such.points as the time and period for the
construction of the plants, the scale of the plants and the site selection for the
plant construction,.

Then, the computationof the extent of investment required for the plant
construction will be made by taking into consideration the future price increase
caused by the vast price increment in the crude oil price, together with the past
. trend of the plant construction cost increase. Also, by incorporating the past trend
of the raw material prices and processing cost, the influence exerted by the price
increase in the crude oil will be assessed in order to forecast the raw matenal
pr1ces : -



S Q;fo; utlhzmg the results of such ‘a pr:ce"forecast a.nd the 1nveystment amount
computa.tmn, the: economic; viability: evaluatmn of: the"pro_;ect will' be: conducted  ,
Further;.in orderito:asgess the-extent of contribution; given! to’ Indonesza"as a’ nation
by.the. 1mplementauon of ‘this project;.: he pro_]ect cvaluat:on was conducted on thc T
basis: of the: possible foreign: currency.s sa.vmg amotnt:and alsa. bv the mtroducuon o(
the shadow. pricing: method.: ~Also,theamount:of thé: requlred basic raw maiormls o
necessary for the production of monomers was-calculated: a.nd al bnef description wa.s_ :
made concermng the avaxlabﬂuy thereof mszde Indones:a. e ‘ : : -

2. Syntbetlc F1ber Demand Forecast el g e

. As far as the synthetn: ﬁber demand forecast is concerned;-a study was
already made by .the:OTCA survey team-in 1972, Therefore, in this- report;
descriptions will be made centering around the points to which a part1cu1ar con="
sideration has been mcorporated whﬂc conducnng the present survey IR

Cnncernmg the period for the dcmand forecast, new data. were mcorporated
and the studies were based on the 1971 data thereby, settmg the forecast term for
a decade up to: 1981 N :

2-1- Forecast Method for the ‘Area- W:sc and Mater:al W1se Synthetm F1ber
Produchon in the World '
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 Figore I1I-2- * Forecast Method of Area-wise and Material-wise Synthetic Fiber Production in the World.




- F1gure III 2 shows the methods employed for the £ormulat10n ‘of forecasts on ..
" the’ area- wise and raw matenal wise synthetic fiber production‘in the world, -

~ Firstly, the data obtamed frorn FAO were employed in order to forecast:the’ future
_ _populatmn increase and the per capita GNP. growth of the world.: Then the whole
'-':"world was c1a551f1ed into six groups {Developed countries, ‘Near and Middle East;'

' Central and South Amerlca _Asia, Africa and the Centrally Flanned countries) and
: :'by ut111z1ng the data compiled by FAO and AID for the year 1970, the per capita -

GNP and petr capita textile consumption amount, and, the correlation between the -
two were studled for each one of the above six groups.

"On the basis of the obtained correlation data and the above-mentioned per -
capita GNP forecast, the forecast on the textile consumption per capita of each
country of the world was made for the years 1975 and 1980, Again, on the basis
of this obtained per capita textile consumption and on the above-mentioned
population forecast, a forecast of the total textile consumption extent of each.
country of the world was made for the years 1975 and 1980.. By summarizing the
obtained results, the total textile consumption of the whole world for the years
1975 and 1980 was finally compiled. T

On the other hand, the production trend of the natural fibers {cotton, wool,
linen and silk) and that of the regenerated fiber were studied in accordance with the
area-wise groups in order to conduct a forecast on the production amount of the
- whole world for the years 1975 and 1980, The total synthetic fiber production of
the world is obtained by subtracting the above-tnentioned natural and regenerated
fiber production amount from the above-mentioned world total textile demand,

The obtained synthetic fiber production amount was compared with the synthetic
fiber demand of the world which was forecast on the basis of the share of synthetic

fiber.

Thus obtained synthetic fiber production amount was further classified into
the material-wise production amount for Southeast Asia, the U,S5,A,, West Europe
and "Others', Here, the classification "Southeast Asia' includes such countries as
Indonesia, the Philippines, Thailand, Malaysia, Singapore, Laos, South V1et Nam,
Japan, Korea, Rep., of, Taiwan, Khmer and Hong Kong.

Firstly, the synthetic {iber production in the year 1975 was forecast on the
basis of the above-mentioned synthetic fiber production in the year 1972 by the
world area groups, the synthetic fiber production capacity for the period from
1973 to 1974 (obtained from the Textile Organon), as well as on the pro;ected
productxon capacities announced in published information,

On the basis of the synthetic fiber production figures for each area group,
the area-wise synthetic fiber production ratio to total world production was
computed. By employing this obtained synthetic fiber production ratio, the already
obtained synthetic fiber production amount for the world was divided into the pre-
designated areas, Further, the area-wise production for the year 1980 was
obtained by making an assumption that the area-wise production rate for the jear
1975 will be maintained almost unchanged up to 1980, 'The synthetic fiber pro-
duction for the years other than 1975 and 1980 was also obtained on an assumpticn
that the production will increase almost proportionally from _year to year, .

Lo On the other hand a summary was made for the ma.tena.l -wise, synthetlc
. fiber productmn projects (ificluding the existing plants ) in accordance with the
areas and the forecast on the material-wise synthetic fiber production rate in
' ‘,accordance with the area groups of the world was obtained by incorporating the



f'.'past trend in the matenal wise. aynthetm .f1ber producnon rates; ‘the | world"‘. By
mtegratmg thus ‘obtamed result 'w1th the already forecast synthetm ﬁber pro-“..-.

L to conduct :

: taken due to the fact that the.mam obgectn;e of the present survey '
the etud:es on the raw materlals for synthet:c fxber. : ot

_ Fxrstly, the trend of productlon rates in, the world in’ the past has hecn
obtamed for nylon 6 and nylon 66 :On the, bas1s .of, the. obtamed rates,” a forocast
was made on ‘the. productzon rates of these two nylon ‘materials’in the future world. N
On the other hand, the whole world was dew.ded into u. 5. A, ' West Europe d.nd _
"Others'' and the. future. produetmn amount of nylon 6 and nylon 66 i v

Wh11e coordmatmg the weight average of these productmn f1gures in such a
manner. that average figure w111 coincide with the; .already forecast nylon. 6 and -
nylon 66 production rates of the world, the forecast on the. production rates oi
nylon 6 and nylon 66 of the already. deszgnated areas of the world have been:
formulated. Together with the obtained results and the already forecast nylon
production extent in the. predee1gnated areas of the world, nylon 6. and nylon 66
production amounts were forecast concermng the. de51gnated areas of the world

2-2 " The Method for the Est1mat1r_xg Matemal Wlse Text11e Consumptmn in
'Indones1a for t'ne Year 1971 e R et

2-2-1 The Methoct for Estinoation '

(1} Figure II-3 shows the estxmatmn method employed for forecastmg
material-wise textile consumption in Indonesia for the year.1971, '
The portion enclosed by the dotted line in Figure III-3 represents the items
to which a particular revisions have been incorporated in the present
__survey. In other words, when studying the export statistics of various.

 countries, the subject countries were selected for Japan, Smgapore and
the U.5.A. in "The Republic of Indonesia, Survey. Report on Synthetic and
' Rayon Fiber Industry Development (OTCA, February, 1973)" (heremafter
referred to as the 'previous report), however, in the present survey,
the number of the subject countries were increased to include Japan,
Singapore, Hong Kong, Taiwan, Korea, Rep. of, the U.S.A,, U, K West
-.Germany, France. Italy and Holla.nd totalmg 11 countnes. : '

| Data of .G, of Texlil_e Indusiry }.‘_

' |Fiber‘|mpurl Statlstivs of Indpneslal— L . e : s o

’ B lstlmale of Total I iher (.umump!lnn in L

L L e T T Indunﬂi.linlla'rl

| Fihet Statistics of FAD : oy P . L A

P S s ) vl
1

Il Export Statisticsof 11 | . | [H“m““,f WMaterial.wise Rate of FiberL .7 -
IL ciruntries - . Cnnmmmlnn In Indnnesia in 1971

Estimate of Mpterial-wise Fiber
v 1 Conmsumption in Indonesia nl971

Nule; The Pastion enélosed by a dotted line repr:'unu'the items 16 which a
patticulat revisions have heep incorparaied In the present survey

Figure I1-3 ‘Estimntlon Method of Material-wise Textile Consumption in Indonesia in 1971
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_#The method employed. for formulating the forecast: was'identical to that’ e
“employed in the previous repoft except for the above: mentioned revised

points.  The outline of the method can be stated as follows, " "0 e

IR

. Firstly, studies were made on the gr:oups.of-data-coﬁéiating' of the "=

o ~information obtained fromthe Director'ate_'G'éne:ral_‘_df‘__T'éic_tilé Industry, the
<" Departemen Perindustrian, Indonesian Import statistics, ‘textile statistics

(3)

of FAO and the export statistics of the above-mentioned 11 countries
(hereinafter referred to as the 11-country export statistics ) and these data

‘were separately compiled, Then, these findings were compared 'i\r:.ri'th__te_a,ch
- other in order to estimate the total textile consumption in Indonesia for the
" year. 1971, : ’ s ' PR e e

Then on the basis of the extent of exportation made to Indonésia'of
regenerated fibers and synthetic fibers obtained from the above-mentioned

- 1l-country export statistics, ‘and also on the basis of the natural fiber.

~-consumption amount obtained from the FAO textile statistics, the material~

wise rates were computed and the obtained data were deemed as the’

material-wise textile consumption of Indonesia. By incorporating this -
result with already obtained total textile consumption, an estimate was

- ‘made on the material-wise textile consumption extent for the year 1971.

2-2-2

(1)

(2)

The reason for employing the FAO textile statistics for obtaining material-
wise rate of natural fiber, is that it is quite likely that the exportation
destined to Indonesia of natural fibers from the countries other than

11 countries. : .
Processing Method for the 11-Country Export Statistics

Statistical Data

Regarding Japan, Singapore, Hong Kong, Taiwan, Korea, Rep. of and the U.S. A.,

- the export statistics were studied. Further, regarding the man-made fiber

exports from the above-mentioned five European countries, the survey was
made on the basis of the materials compiled by the International Rayon and

Synthetic Fibers Committee,

Woven Fabrics Weight

In the export statistics, except {or Japan, Korea, Rep. ofand the five European
countries, the amount of woven textile statistics are stipulated in terms

of "area'" instead of "weight', (Concerning the 1972 export statistics of
Taiwan, the stipulations are made in both areas and weights.) Therefore,

. the Japan Exports and Imports were used as the data in order to obtain the

yearly weight per unit area of textile fabrics concerning Japanese exporta
to Hong Kong and Singapore. For the woven textile fabrics exported from
Hong Kong, Taiwan and U.S,A., the textile conversion criterion, in

- weight per square meter, in the case of export from Japan to Hong Kong

was applied, whereas for the textile-material exportation from Singapore
to Indonesia, the textile conversion criterion of the exportation made from
Japan to Singapore was applied,

- 22—
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(4)

"Regardmg the exportatmn made from Smgapore to Indonesn._ I no>ment10n 15 SO
“ made on.the. side of Smgaporean export: statistics.because’ of, the: arrange- IR
i rnents made between the two.countries.: However, theee two; countnes ‘are
‘ ,close to each other geogra.ptuca.lly and, -in:view: of; the'fact: that ar con-«--,.;,:
- s1derab1y large quantity of textile. exportation; is bemg made the estzmate '
~of such an export quantity has been made in this report.’ The method:~
~ employed in achieving such an-estimate is:-identical-to'theione’ employed in-
- the: "Republic of Indonesia, Survey Reports on Synthetm and- Rayon Fiber
_ Industry: Development AOTCA, Febk,11973 ), and anas sumption is ‘made -
* .that 70%.of the balance obtained by subtracting.export:amount:{except for -

wear: producte) from- 1rnport amount {except for ‘wear: products), W111 he
exported to Indonesia. TR T : siber SRR

: Cla.es:.ﬁcatwn of the Materzale

- (a) . Export Statlstxce of Je.pan, Hong Kong, Korea Rep. of and U S.A,

In the case of export stahstzee of the’ above-mentmned countries,
the material and form of the textile products are almost clearly
known; so that:the classification of the: exports ‘were’ ‘made into the
‘materials employed and the form of the _products.’ Concermng the
"blended products, the classification was made by estimating the

. blending ratio'as much as possible, ‘Those items for which no

- classification could be made concerning the materials and

" therefore enabling merely the classification’ into either aynthetm
fiber or man-made fiber iterns,; the claesxﬁcatlon was made ina
form of a summary into the synthetic hber. or man-made fiber .
items { the same proceesmg method equally apphes to the other

- export statistics). '

ib) EkportatiOn from Singapore

CA survey ‘on the eynthetm fiber 1mportat1on made into Smgapore

revealed that for the years 1970 and 1971, 83%.on average of the
‘total had been imported from Japan Therefore, the material-

. wise ratio of the synthetic fiber exported from Singapore to
Indonesia can be assumed as being identical to the case of the
exportation from Japan to Singapore. It was 'deemed, therefore,
that no serious deviation will take place by establishing such an
-agsumption, Therefore, ‘in accodance with the material-wise ratio

. of synthetic fiber export from Japan to Singapore, a clasdification
. - into the material-wise categories of the synthetic fiber was ma.de
ooncernmg thoee exported from Smgapore to Indonema. -

.(kc] ;Statlstu: 8 of Tatwan

Concerning the export eta.t:mtzcs of Talwan, ‘it is only posexble to
.+ . classify the man-made fibers into'-"synthetic fiber'’, regenera.ted"
.o fiber™, and "man- made fibers'",  (Those which are not. clearly
i classifiable into synthetic fiber or- regenerated fiber).: Therefore. S
._d_no processmg was made to:the Talwan export etat1stica1 data. o
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'_ﬁ"-.(a)f _:' -‘Exportatmn frem the fwe European Countnes

-.--;According to: the -data obtainable from the Internatmnal Rayon a.nd s
- Synthetic Fiber Committee, a classification was made concermng“"l ' .
* < the materials only into synthetic-and regenerated fiber categories -
‘and no cleax stipulation was made on the materlala Therefore,
..o processmg was made to these data. o C :

{e) Classiﬁcatmn into Each Matenal

- After carrying out classzhcatmns as rnuch in deta11 as possuble as’
" mentioned, a two-dimensional table as shown in Table III-1 ‘has
‘been made out by summarizing the man-made fiber exportation o
from the various countries in accordance with the material-wise
and form-wise classifications. On the basis of the above table,
the consumption of polyester in the form of staple fiber, for instame,
was obtained in accordance with the following formula. :

A+B+C+D
ATBTCEDTE

b|,+""'——'-b'l—-“—'— x(01‘+f1x

ap +by tey )

Table Hi-1 2-Dimentional Table for Material-wise and Form-wlse Classification of Man-Made
Fiber Exportztion

1) Synthetlcn

Total
& regenerated ota

Nylon Polyester Acrylic Regenerated Synthetic

SE a3 by. ) LY S Fy &y
Spun Yarn ' az ‘ hz ' c2 d2 e2 f2 g2
Spen Fabric a, ba Ty da 93. f3 83
FY a, b4 4 d4 e, f4 g4
Filament Fabric ag b5 cg . dS eg f5 Ky

Tatal A _ B C - D E F G

Note: 1) ‘Unclassifiable

2-3 Forecast on the Synthetic Fiber Demand in Indonesia

. Because of the nature of the data available for the present survey, the
forecast was made by mainly employing the cross section method. In this case,
the future economic growth ( GNP growth ) of Indonesia and the forecast on the
' Indonesian population increase will be necessary. As far as these items are

concerned, the survey results obtained from the World Bank and AID, etc, have
been employed,

Also, concerning. the method of proceeding the material-wise demand
forecast, the total textile coneumption amount was firstly forecast. On the basis
of the results a forecast could be made from the actual records of the past
material-wise consumption rates in the subject country as well as of other
‘countries- for comparison. Also, in this respect, another available method is to

firstly forecast the application-wise demand of textile products and then another
~ forecast on the material-wise demand is made on the textile products to finally

BN
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the resulta

o obtam the total textﬂ ;demand by mtegratmgi

cases; ~due to. the lack -of adequate data..nnly one of. the tWO methads can.be rnade'- o
ava11ab1e. B I.Z"‘,'." R .. ? A ;. . g

“In the present survey, 1t was not’ poss1b1e to obtam the necessary data
for conducting.a forecast on'the. apphcatmn-w:.se demand extent;” Therefore; the'. :
total textile:demand was firstly forecast and the classification of the results 'ihto‘
the mater:al-wme ca.tegones have been employed F1gure III 4 shows the nutlme
of t]ns method,- - - SRR s . S - D

{Tarean pe r{.wlla l.NI‘ .
in lmlnntda - e e e e

. — | Lorecas) on per Capita Flhn—|
Lorrelation betwerr fler Consymptinn in Indonesia
Lapita GNP and per Caplta : d R .
Fiver ¢ amsumptiun, of the Trerd of per Lapita Viber Uon. Futecau un Tanat
Word . frumption in (he munlriu X Fiker Demand in

u thah” ! Indnnesis

l Foreravt on Population of indnnesis
fnduneta . L

[reml ol Syal
Hate In Severa

Hirecmt bn Synthelle
Fiber Rate In Indonesis

)orecast 10 Warkd Supply : Comparisnn I Foreeast un Matvrial-
Demand Hehabar ol $iitiun wive sy?llgtlc H;nir -
l_lmccng WA Cuttan Vs + nrdeast vn Sy nthedic '3.‘3'2,'.‘.'..‘. erand in : .
duc i in Indonesid - : Fiber Waid It Indonesis | - I d B — -
I Forecunt on World sunplyf froom the view painl of . r‘ T T e e — -_ “‘-I
f| Demacd Situstian of . - | Natmnd and Hegeaet: | ) torecast op Materlal. ’
generated Fib ; Aled Fibiers - ‘ M-nn'l'mtu;in;:,npui i
Forecast ph 5vppty,ll'hmllld T s = 1. . 1y (Nomenic a
: . [3 Malerial wise Hate ot Eapart) af Syntheie
ﬁ:'l':.'.m:u"e:': Krganeiated Fiber i [s?ﬁf-ﬂ'u-"?m‘: :llcrmml in ¢ I— I Sk and 1Y in Indnnﬂlaw '
Trend ol Material wiw Cumump: !
thon Rate nl Synthetic ¥iber in Lamparhon i Forecast ot :v!rn;rxr
Sevefal Counlries : Know ledge nhtained T hetic 8| and | I
- _— I|Ilullﬂl an- |ilr Syt -— | fenim tndenesia
Loeed of Pencessing Cnprcity of © ) . TOTrTan on TTorrmiDg L apacity . :
! Synihenly SEaml kY In bnﬂ'al of Synihetic SF and“‘ - ) . N . J
I Cuunities el ., Indsnetia I B - | . PR FE - ; B O ,
Lomparisen
|[ Marerial wine 5y nehstes SH . Pﬁ L‘{{;‘;."' un Materla)-
lm! 1Y Froduction Flan by Khimaiedge ublaine duction Ameunt of I
gn-hased Caplial thraugh cnsite Surseys Synihatic SF and I .
_.2!_‘.‘.""'__"_"_"."‘"__ - - 1 FY in tndosesis J
_-_____.__..——.__.._______._._m_._-__.—_____-—_—__—-.u_—_—.-..-_'_..
Noute: The pontion enclaped hy 2 dutted line tepresents the Jtema o which : ’ '
patviculat peyislons have been lnmrpomﬂl inthe presenc II.Ir\I"
Figure 111-4 * Forecast Method of Synthetic Fiber Demand in Indonesia
{1} In Figure III-4, the portion enclosed by a dotted line represents the points

to which revisions were incorporated through the present survey. -In
.other words, when forecasting the synthetic fiber rate in Indonesia, the
previous survey formulated a forecast simply on the scrutinization of the
synthetic fiber aspect alone, however, in the present survey, 'the share of
synthetic fiber in view of the natural fiber and regenerated . fiber aspects
have also been made and comparative gstudies were cendu.cted on’ £orecast
of the share of synthetic fiber ‘on the basis of the trend of the share -

of synthetic fiber in various countries of the world, - Also, in the’ present -
survey, ‘along with the formulation of the quantitative’ forecast on the
syunthetic fiber procesemg capacity growth'in Indonesia, a separate forecast
on the synthetic SF'and FY exportation amount and the synthenc flber o
' processed commod1ty exportatmn arnount w111 be made. P

{2) The employed forecast method is almost identical to that employed in the
: previous survey except for the above- mentmned revised pomts. The
outlme of the method is as follows: : -

: Firstly, the corr_elation between the per capita GNP and per: capita textile
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consumptmn was obtamed regardmg the various countrxes ‘of the WOrld and ’
the obtained results were mcorporated with the Indonesian per capita GNP
forecast in order to estimate the' Indonesian textile:per’ ‘capita c0nsumpt10n. :
.. At the same time, comparatwe ‘studies were made with the per capita:

‘consumption trends in .other countries which:find themselves in an analogous-’-
. situation to that of Indonesia, . With the obtained results ‘and the population:
forecast, the trend of Indonesian domestic total textile consumption was '
forcast.

On the other hand on the basis of the trend shown by the share" of synthetlc L
fiber in the various countries, the.trend of the share of synthetic fiber in
future:Indonesia was estimated. This forecast on share of synthetic fiber
wasg compared with the future natural and regenerated fiber supply/demand
gituation in the world and also with the share of synthetic fiber estimated on
the basis of the production prospects of these fibers in Indonesia in the
future, - Further, the trend of the material-wise synthetic fiber consumption
_rates was taken as the basis in order to forecast the material-wise synthet-
ic fiber demand rates in the future Indonesia. At the same time, com-
parative studies were made with the knowledges obtained through the on-
site surveys of the textile markets in Indonesia.

On the basis of the above-mentioned domestic total textile consumption in
Indonesia, the forecast on the share of synthetic fiber and the material-wise.
synthetic fiber demand rates were made, and the material-wise’ domesnc
"synthetic fiber consumption of Indonesia was also estimated,

Then, in view of the synthetic SF and FY processing capacity of the various
countries, the trend of those in the future Indonesia was also estimated.

At the same time, comparative studies were conducted with the knowledges
obtained through the on-site surveys of the textile processing factories in
Indonesia. On the basis of this obtained Indonesian synthetic SF and FY
processing capacity forecast data and the already obtained Indonesian material-
wise domestic synthetic fiber demand forecast, the estimation was made on
the future trend of material-wise synthetic SF and FY processing capacity

was made., At this time, an assumption was made that the processed
products:of FY and SF will be firstly allocated to fulfill the domestic

demand and the portion exceeding the domestic demand will be allocated

for the exportation. Therefore, the possibility of such exportation was studied.

Also, on the basis of the published information on the material-wise
synthetic SF and FY production projects (including the existing plants) to
be conducted by the foreign capital enterprises in Indonesia announced by
the published information, the future Indonesian trend of the production.
possibility of material-wise synthetic SF and FY were estimated. Together
with this ohtained results and the already forecast Indonesian material-
wise synthetic SF. and FY processing amount forecast, the Indonesian
material -wise synthetic SF and FY exportation amount was estimated.
At the same time, the exportation possibility of the synthetic SF and FY
from Indonesia was studied on the basis of the worldwide synthetic fiber
supply /demand situation.
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. As has: been dmcuaaed Ain the ‘main volume -of- thm report, the raw matenals
for synthetic.fiber are d1f£erent from: the. other types.'of raw matenals inivarious»:.
points..:The-most. conspicuous point of. difference ia ‘the fact, that the'raw matenals
for synthehc fiber have almost.no other -application field than for the ‘production of:
synthetic fiber products. Therefore, the supply/demand trend of raw materials -
for synthetic fiber is vitally affected by the supply/demand. trend of synthetic fiber
itself. In the chapter pertaining to synthetic fiber demand survey, the synthetic
fiber demand forecast for the world was conducted. 'On the basis, of the obtained
results, the supply/demand forecast of the raw materials for synthetic fiber was
formulated. Flgure III 5 showe the rnethod employed for the relative studles

|nT£tE |n—|'|-\v'r-)'r'ld 's)-n-tlullu_—1 llemnnd of Raw Muterl:ls
L__ﬂu'r I'roduction by Region 1 | Tor Synihetie Fiber

-Demand of Rnw Mnh‘t[-‘lls
-fos Synthetie Ihar

[)emaml of Raw Materials
- cl)mcr thon for 'iyn!hetiu

Forecast on Supply/le-

mand Situation of Raw

?l.nerinls for Synihetic
iber

Present Capacity of
Row Mulecials for

Synthetic Fiber v YT w—
- . : ozecnst on Supply oun
Estimate of Future Pro. of Haw Mmeriu‘l’spfnr )
New Constructon and . duction Capacity Synthetle Fiber
pansion Plan fur Raw Ma-
terials for Synthetle Uiher

I'ast Trend of SupplyfDe.
mand Sltuation ol Raw
Materials for Synthetie Fiber

Past Trend of Supply /Demand
Situatlon of RRaw Materluls of
Preveding Process

Figure IlI-§  Forecast Method of Demand/Supply Situation of Raw Materlals for Synthetic Fiber (1}

Firstly, the raw materials for synthetic fiber demand (caprolactam, p-TPA,
DMT, etc.) was obtained by multiplying respective unit consumption by the area-
wise synthetic fiber production forecast figures of the world obtained in the previous
chapter. The demand for raw materials for synthetic fiber was obtained on the
basis of this obtained data togéther with the demand for the apphcatmn f1e1ds other
tha.n for the- productmn of synthetlc f1ber. o

On the other hand the capac1ty for the production of raw materials for
synthetic fiber and the new installation or expansion of the facilities prOj ected up
to 1978 were studied in order to estimate the production. capac1ty trend up to 1978,
Thus, the future supply forecast of raw material for synthetic fiber was conducted
by taking into consideration the past supply/demand trend‘of raw materials for o
monomers such as cyclchexane, "p- xylene, etc., as well as cons1der1ng the future
production. capacity of-caprolactamm, etc. The obtained results were compared with
the already made demand forecast values of raw materials for synthetn: fiber in
order-to estlmate supply/demand mtua.tmn of the raw matenals for eynthetu: f1ber.

The above descnbed method can be s1rnp1y 111ustrated as showu in'Figure-
IIl-6. In other words, the future shortage portion was determined by taking the
difference (the:'diagonally lined portion) between the demand extent and the capac:ty
available after-the: completlon of the 'pre sently announced new installation ot '
capacity expansion,. This: shortage portmn will eventua.lly be ‘fulfilled by the"

!
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":Eormulatmn of new pro_;ects whlch w111 come out soon or la.ter and thxs 15 the very
area into. whmh Indonesia. will have. an opporturuty of expanamn. .

Due to the fact that the maJonty of raw materials for synthetm f1ber are _

bemg produced by the U, S.A., West: European countries and Japan,’ the further . =
- study was .conducted by paying due attention to the future’ supply/demand trend of

the raw materials for aynthetm fxber in these countnes. o

Demand

- Expansion

Present Capacity

Demand or Capatity

Year
5

Figure -6  Forecast Method of Demand/Supply Situation of Raw Materials for Synthetic Fiber (2)

4, Price Forecast

4-1 Plant Construction Cost

_ The U, S.A., the European countries and Japan are the only ones who are
capable of manufacturing and delivering the machinery and equipment for use in
raw material for synthetic fiber plants. Amongst those countries, there exists
not only a difference in the machinery and equipment manufacturing cost, but
also relative potential of countries has been changing along with the progress of
inflation and the fluctuation or alteration of foreign exchange rates.

_ Further, since the price increase of crude oil carried out by the oil produc-
mg countries, such general changes have evidently been accelerated and also in- .
‘tensified, Due to the vast increment in the crude oil price enacted in 1973, the
wholesale price and the consumer price levels in various countries of the world -
have conspicuously increased as shown in Table III-2. However, at the time of
complla.tzon of the table, the crude oil prices did not attain as yet the new price
level of US$11 65/bbl which was announced on 23rd December 1973 by the OAPEC

countries. Therefore, it seems inevitable that inflation will progress in the
future in a11 the countries of the world.

_ f F:gure III-? shows the trend of the wholesale price levels of machmery and -
_ equipment for the period from 1970 to the present time concerning the U, S, A,
.- -European. countries and Japan. As is evident from this figure, Japan showed the‘
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‘most stable trend up to 1971, “Thereafter, Japan d1splayed a downtrend towards’
the end of 1972 and then,- achieved a quick increase. :On- the ‘other hand, ‘the U, S A
has been showmg the most stable trend from 1971 onward.

In addition to these changes d1sp1ayed by the ‘various ‘countries, the altera-
tion of the foreign exchange rates has been vastly carried out twice since 1971, In
other words, US$1.00 corresponded to ¥360 during the early part of 1971, This
was changed to ¥260 thereafter and the present position shows a level of approxi-
mately ¥300, If an assumption is made that UUS$1. 00 is equivalent to ¥300, the
change represents an up-valuation of Japanese yen by 1.2 times, The change on
the basis of conversion in terms of U, S, dollars based on the year 1971 alone shows
that the Japan's index is 1.19. When multiplied the above-mentioned foreign ex-
change rate index of 1. 2 by 1. 19, it becomes evident that the Japanese yen achieved
an actual up-valuation of approximately 1.43 timmes. On the other hand, the index
achieved by the U, 5, A, was 1. 08 times,

During 1971, the machinery and equipment cost level in the U, 5, A, was
1.19 times that of Japan, Therefore, if the Japanese level which prevailed during
1971 is taken as the basis, the present position for Japan is 1.43 times, whereas
the U, S, A, is standing on 1.19 x 1,08 = 1, 29, thereby indicating that the -American
cost is lower than that of Japan by 0. 14, i.e., the difference between the indices.
The rate 0. 14/1. 43 approximately equals to 0.1, which signifies that the American
cost is lower by approximately 10% than that of Japan. By the same token, the
West German cost is higher than that of the U, 5. A,

The above-mentioned cost pertains to the cost of general machinery and equip-
ment. For chemical industrial use itema, the Nelson's Refinery Inflation Index
compiled on the American refineries is as shown in Table IiI-3 which reveals that
the increment for the period from 1962 to 1970 was 3,4% per year and that from
1970 onward was 7 to 11%. Therefore, in this report, the Japanese cost level
during the year 1971 will be taken as the basis in view of the maintained stability
of the level during then., The Japanese price level will be converted in terms of
the American cost level. Regarding the changes took place from 1971 onward, the
figure of 7%, which is the American mcrement rate, will be employed as the basis
in this report.

Table lll-3  Nelson’s Refinery Inflation Index

1954 1962 1970 1971 1972 ™Mar. Mar.

1972 1973
. Index 179.8 237.6 364.9 406.0 438.5 429,5 458.8
Average Annual Change(%) - 3.5 3.4 11.3 8.0 - 6.8

Source: Oil and Gas Journal
Aug. 6, 1973

As has been discussed in the above paragraphs. the Japanese machinery
cost is on a higher level than the American counterpart, however, as and when the
crude oil price, etc, attain a stability, the Japanese level will no longer stay on a
higher degree than that of the U, S, A, This assumption derives from the fact that
in .Ia.pan, the vast extent of 1nvestments to -steel mills, etc,. have already
been carried out and also, to the fact that the labor cost is definitely lower than the
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. U8, .A. level and further,”' 'ecause of the fact that""the J‘apanrs dependency pon
; exportanon 1s much h1gher than that. of the U S A" #E

. the bas:s of th:.s assumptmn may be’ taken #g'the fukire’ J'apanese cosfﬁlcvel F\i'f_;'_i
ther; the: pnce increase of the-crude’oil’is now being’ undertaken ‘And; along with
such a'price hike,’ the- energy cost, ‘and ‘stéel’ mater:als ‘as’ well as’ labor '‘cost wxll
also progress. -Although’it'is not’¢léai-at this’ stage'as to how miich the gencral
situation will affect the cost level of ma.chmery and: eq_ulpment, tentative assumptwns
areé made in this report that the extent of such an effect will result ina vastincre-"
ment as high as 20%. Also, it was assumed that the future: ‘cost increment: rate is
at 7% per year. The. above mentmned computatmn method ca.n be 111ustrated as S
shown in: F:Lgure III 8. R R S R

1.0
971 - 2 ) o4 5 . -6 7. [ N A L
Year

Figure 118 Iricrease Rate of Plant Cost

The present Japanese machinery cost reflects the process of the general
increase in the cost of living and the general economic instability, thereby making
it impossible for the manufacturers to compile any realistic estimates in practice.’
Therefore, the actual present prices rmust be on a much higher level than the - '
above-mentioned assumed figure. Therefore, should the orders be placed immedi-
ately, it would be absolutely’ impossible to d1rectly apply the stlpulatlons made in
this f1gure. : :

4.2 Price Forecast

Up ta 1972, the prices of petrochemical products including raw materials
for synthetic fiber continued to decline. Nevertheless,  an.unpredicted increase’
of crude:oil price by four-fold in‘a year and shortage of raw ‘material supply -~ '
caused a vast extent in price increase of the raw materials. The increase in the
crude oil price is temporary but is forecast to continue’at least in the same extent
as to the rate of inflation. :

31



Thérefdre.‘ ﬁhe conventional, method of analysis ‘of the past trend of price, "’
productmn and demand has become unapplicable. The crude oil'price increase. .
. involves not only the increase in the processing cost for the production of raw

-~ materials for synthetic fiber. , Crude o0il price hike affected not only on the price

increase of raw materials but also on wholesale price, consumers' price index, etc.
and as a result processing cost for the production of raw materials for synthetic}.
fiber has increased considerably, : The increase in the prices of products caused. .

by the crude .0il price-hike.can be categonzed into the direct effects and indirect.-
effects, - I S

The price forecaat methods w111 be made in the above two effect aspects. o
The direct effect pertains to the higher prices for raw materials, and the indirect
effects consist of the increase in various processing costa such as increased raw-
-material and construction cost for the construction of a plant as well as the in-
creased labor cost,

it is not easy, however, to forecast the direct effect, i.e.,the increase in
the raw material prices due to the fact that the prices of various oil fractions from
crude oil are decided according to the policy of each country or on the basis of the
demand structure, This being the circumstance, the rate of increase caused to
naphtha price by crude oil price increase was assumed to be the same as that of
crude oil price increase., The period prior to the crude oil price increase was
taken as 1971 during which the crude oil price was comparatively stable,

Concerning the BTX prices, the yield and composition of BTX to come out
of naphtha was assumed, and taking intoc consideration the past price trend, the
price computation was made on such a basis as, toluene and xylene being the
same in price; benzene being 1,3 times the price of toluene; and raffinate price
being on the same level as reformate,

As to the prices of cyclohexane and p-xylene, the costs (direct effect) of
their raw materials were obtained by multiplying the unit consumption by the prices
of benzene and xylene obtained through the above method. Then, the processing
cost (indirect effect) was obtained by multiplying the processing cost in 1971 by
the same coefficient (Figure III-8) as the increase rate of the plant cost. The
prices of caprolactam and p-TPA/DMT were computed by the same calculation
method that was used for the computation of the prices of cyclohexane and p-xylene
by employing the cyclohexane and p-xylene prices. The above may be stipulated
as the following formula:

The price of a product in a year after the price increase = The main raw
material price after the crude oil price increase X unit consumption X &, +
The processing cost in 1971 X a, .
Where, o, and &, : Price increase rates, the ¢, represents an annual increase
of 7%. with the assumption that crude oil price increase took. place in 1974, while
@, is considered to be completely the same as the plant cost increase rate so
that the coefficient used in Figure III-8 was used.

For example, if the cost of a product in 1977 is desired to be calculated,
@, represents 1,073 covering the three years from 1974 until 1977, while, «,
represents.the 1. 076 x 1.2 covering the six years from 1971 until 1977. The
manufacturers' ex~factory prices of both Japan and the U, S. A, were used for the
calculations of the prices.and processing costs in 1971 which are used for the -
relat:ve calculatmns based on the abave-mentioned method,



Theee pr:l.ces ‘are; consldered as: the mternational prices (CIF Jakarta)

The pricee elsentmlly represent the manufacturers' ex-factory prices in their own
countnes, however,a as- has been ;already explamed in. the clause pertaming to pr1ce
caee of Japan m the paet. ‘ For th:l.a reason, J1t is: cons1dered that: there was no i
sxgmﬁcant dlfference between the:CIF. Jakarta iprice and: the: domeetlc pru:e. : ;‘
Further; ; the domestle prices, were different between: that'in‘Japan and‘in: the TUS,A.
The latter was lower by more than 10% than the former, ‘As'they were not constant
as mentioned 'above, average values were obtained from the raw material costs "

_and processing costs of hoth Japan and.the U..5./A, { Then, the: prices derwed there-'
‘from were cone:dered as. the mt:ernat:.onal pncea (CIF Jakarta) et

Based on the thue obtamed mterna.tmnal pr1cea, the ex-fa.ctory prlces both
for the domestic market and for exportation were obtained. - The goods landed at
Jakarta port-are brought to the Indonesian markets after the imposition of import
duties and other various expenses. The amount of the chargee used here are shown
in Table III-4. In other words, 1.2% times the CIF pnce is the domestlc eales

pr1ce of 1mported goods in Indoneela..‘:
Table lll-4  Miscellaneous Expenses for Importation into Indonesia

Bank Charge + Cable Charge " CIF x 1%

Tinport Commission = CIF x 3%

. MPO - - . - - CIFx 3%
mportDuty. . . CIF x 15%
Sales Tax.- - 7 CIF x 5%
Clearance Chdf’ge . ‘: _ o CI[‘ X 2?‘= |
Total ' _ CIF x 29%
Final Sales Price CCIF x 1,29

On the other hand, when the goods are produced domestically the sales
prices of the product should be competitive with the sales prices of the imported
goods., As the ex-factory price with handling charges and sales tax is-the market
price, the following formula will ensue. Here, it'is asaumed that the handhng
charge rate is at 3% and sales tax at 5%, totalling 8%, U

(Ex-Factory Price for Domestic Market) x 1. 08 (CIF .J'aka.rta) x l 29

Consequently, the above can be restated as follows in whmh it is ev1dent that the
ex-factory price for domestic markets 19 equlvalent to 119% of the CIF pr:.ce.

(Ex Factory Price for Domestic Market) (CIF Jakarta Prlce) x 1. 19

For caprolactam. p- TPA and DMT, however, the followmg forrnula ie apphed- '

(Ex Factory Prlce for Domest:.c Market) (CIF Fakarta’ Pr1ce) X 1 19 o
- usge. 5/kg
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The reason. for the apphcation of the ab0ve formula is as follows

‘how =

: ever. the plant is not.planned to be: erected in Jakartay For this: ‘reason, the ex-
‘factory price for supply to the domeshc markets must be calculated by subtract-'* o
ing the transportatmn charge from the plant site'to Jakarta: Assurmng that™ i
Palembang is.the plant szte, the transportatmn chargea can be calculated as
follows, : o T o '

The consumptwn area of caprclactam, p- TPA and DMT is Jakarta."

The tranéportation chargés'from Palembang to Jakarta in 1977 was 6bfa}iﬁéd
as mentioned in the following formula on .the basis that the commodity clasgsification
GOL AA (Bagged Product) of the Indonesia ocean transportation is ap’plicable'.

. 0.8%1.52X107x1./0.65% /345 = 3.7 Rp. kg

Where: 0.8 : Coefficient Factor’
1.52 ; Escalataon (1.25 x 1.05* )
1"07 : Ruplah
0.65 : Bulk Density ( t /nf)
345 { Miles (Palembang to Jakarta)

Loading and unloading charges at 6. 8Rp/kg was added to the above trans-
portation charges in order to obtain the total of 10. 5Rp/kg=US¢2,5/kg as the total
transportation charges from Palembang to Jakarta in 1977. Further, the export
price from Indonesia was considered to be identical to the international price when

the ocean freight and marine insurance premium are added to the ex-factory price.
Thuas, the following formula will ensue,

(Ex-Factory Price for Overseas Market} + (Freight} + (Insurance)
= (CIF Jakarta), i.e.,

(Ex~Factory Price for Overseas Market) = CIF Jakarta - (Fre1 ht
g
- (Insurance)

The above ocean freight was obtained as follows.

Japén - Indonesia ocean freight figures in 1973 for raw materials for
synthetic fiber were as follows.

BTX, Cyclohexane, p-xylene: US¢3.3/kg

Ethylene glycol: USES. 0/kg

Caprolactam, p-TPA, DMT: US¢5.0/kg

The ocean freight cost, however, are forecast to increase in a vast extent
due to the recent crude oil price increase. Therefore, the freight charges were
categorized into fuel cost, ship«building cost and labor cost. Then, the increase

rates:of each item was calculated and the ocean freight charges for. 1977 was fore-
cast as follows.
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"BTX, F_'__C':yclohexla.he; p-xylene- US¢7 l/kg
' - Us¢1o -8/kg.
'Us¢1o ‘s/kg

The annual mcrease rate of‘przces after 1977 was assumed as bemg 7%.
As the purchasmg prices for cyclohexane. ete. which are: requ:red for the-produc=-
tion of caprolactam, etc., ‘the previously obtained ex-factory price for: domestm i
~ market was used otherwise stated, Ammonia and sulfuric acid are cons;dered to
be purchased at international pnces as almost no’ importation: -of these’ items: 1s
likely.- For the calculation of the ex-factory price of ammonium. sulphate the
price subtracted US{:l/kg bagging cost from mternatmnal pr1ce was employed.

5. Scoce of"Corlstriictiorf_(ios't-'Estii'hste'[

The scope of constructmn cost estlmate is descnbed in the followmg para-
graphs. In this case, it must be understood’ as a pre reqms:.te condltion that the
site of construction shall be inside Indonesia where the infrastructures have com-
paratively been substantiated. In other words, it is understood as the given condi-
. tions that substantlatmn of parts, trunk line roads, traffm network, schcols, s
churches and other commum.ty faczhtms as wall as hosp1tals and clinics are
already made. ' .

5-1 Process Plant

5-1-1 Caprolactam

The scope shall include all the productmn fac111t1es which recewes, as
main raw materials, cyclohexane, ammonia, sulfuric acid, fuming sulfuric a.c1d
etc. and other sub-raw materials (chemicals) in order to convert the received
materials into flake caprolactam and into the by-produced ammonium sulfate.
Such facilities shall consist of the production machinery, equipment, pipings,
wirings, structures, etc. In other words, the scope shall consist of the following
two categories:;. '
(1) . Fa0111t1es for synthesm and refmmg of caprolactam

(2) - Ammomum sulfate manufacturmg fa.c11:|.t1es

5-1-2 p-TPA/DMT

The scope shall include all the eciﬁiiam_eht{ machihery, p-i'pihgs.,. wirings,
structures, etc. which are necessary for the production of the powder-p-TPA and
DMT by receiving p-xylene, acetic acid and methanol as well as other sub -raw -
materials (chem:.ca.ls) ' ' - :

In other words, the scope shall cons1st of the followmg two categorzes- .

(1)"_ "' The p TPA and/or refmed DMT productlon fac111t1es v1a c- TP.A and/or, .

(2) The refmed DMT fac111t1es without going through ¢~TPA
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5.2 Ihstrﬁmentatio’n Facilities

The scope shall 1nc1ude the mstrumentatmn fac111t1ea for carrying out the
operatmn adrmmstratlon of the process plant, as well as the compressed air
generatmg fac:hties, dryers, etc. ’ for use’ with the mstruments. -

5.3 Utility F_‘acilities -

5-3-1 Steam and Electricity

Regarding electrical power, there is an expansion and substantiation plan
at the PLN so that outside purchasing of electrical power can be considered as a
possibility. However, in 2 chemical plant, a large amount of low-pressure’
steam will be necessary so that it is more economical to generate high-pressure
steam by boilers for electrical power generation and then to re-utilize the steam
in the form of low-pressure steam.

On the other ha.nd, electrical power failure will cause a serious ifpedi-
ment in carrying out plant operation. Therefore, it is a normal practice to install
an in-plant power station in order to ensure the electrical power supply. There- _
fore, in this project, an in-plant power station including boilers, steam turbines,
etc. shall be included. In this connection, electrical power distribution facilities
to various plants will also be included.

Further, in the event that the outside purchasing of electrical power is
impossible, the installation of diesel power generator will become necessary in
order to start the operation of the above-mentioned in-plant power station facilities.
However, in this estimate the installation of diesel generator will be excluded from
the scope on an assumption that the outside purchase of electrical power will be
feasible,

5.3-2 Water In~-Take and Water Treatment Facilities

Concerning industrial water, the surface layer of flowing water of river
of a considerably high turbidity will be received by means of water pipes and will
be held in a pond for primary sedimentation. Thereafter, the water shall be
treated by the coagulation sedimentation process and filtration. When an assump-,
tion is made that the construction site is on a seashore area, it would be necessary
to in-take the water from up-stream where no intrusion of sea-water into the river
water is present, As to the water in-take and water treatment facilities, the .
installation of water pipes, primary sedimentation pond and the coagulation sedi-
mentanon and filtration devices wxll be made,

5-3-3 Cooling Tower

While it is possible to utilize sea water or river water by l-pass method

for cooling water, it is more appropriate to install a system for circulation-type
' cooling water in view of the low extent of water utilization amount for this purpos e.
Therefore. the installation of a cooling tower will be made. ‘
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5-3-4 Pure Water Facﬂlty

. Pure water fac111t:|.ee sha.ll ’oe 1n5ta11ed 1n v1ew c\f the. necese;ty for. pure E
water produced by mn exchange treatment to be used as the feed-water to. the
bozlers. ' . ,

5-3.5 N1trogen Generatmg Fa.c111ties

An 1nact1ve gas will be neces sary for bla.nketlng the 1nf1arnrnab1e materzale
and for other. m:scella.neous purposes.  In the case of TPA,: the. installation'of
these fac111t1es is not neceesanly reqmred because of the Stablllty of TPA. FT
However, in the case of. caprolactam and DMT, high purlty nitrogen wlll be D g
neeeseary in order to prevent the determratmn of the product: quallty. TR T
Therefore, installation of mtrogen generatl.ng facxhtles on the.basjis of air
separation will be undertaken. :

5-3-6 Air Compressors

5-3-7 Refri'gera‘.-tera.

Due to the fact that. comparatwely low temperature reactmns are. mcluded
at the hydroxylamme process in the caprolactam manufacturing facilities,. thére
are a number of cases in which refngeratore become necessary. Therefore, the.
installation of refrigerators shall be included within the scope of the estimate,

5-3-8 Liquid Ammonia Evaporation Facilities

.O.n the aesumption that the ammonia used for the production of caprolactam
will be supplied in the form of liquid, the mstallatmn of facilities for evaporatmg B
liquid ammonia will he carried out, S

5-4 Maint_ena.nce Facilities

The ma.mtena.nce worke tend to become eongested dnrmg a certam perlod
for undertaking repair of the plant facilities and, the work often becomes slow
during the rest of the perlod Therefore, it is economically inefficient to possess
all the maintenance facilities and maintenance crew necessary to upkeep the plant
operation, Alao, such a complete substantiation of maintenance fac111t1es, etc.
will cause a serious burden in terms of cost consideration.

Therefore, the de31rab1e arrangement is to install la.rge scale maintenance
facilities and necessary workers with joint arrangements with other plants in the
same area. On the basis of this arrangement, the facilities and crewa for main=-
tenance necessary for daily repair works will only be included within the scope of
this project. The skﬂled workers necessary. for carrying repair of the plants will
be undertaken by the above-mentioned daily- maintenance crew and a large number

of unskilled laborers and. large size maintenance eerv1c1ng equipment will be tem- .

porarily brought in from the outside when required. The outline of the main- .
tenance facilities w111 be as follows; : o



(1) _-Maintenance Shop -

""The mamtenance shops shall consist of work areas, offmes and a shop A
.possessmg lathes, dr1111ng machmes, m1111ng machmes, ‘cutters, grinders,'
welders, compressors, etc. together with electrical. equzpment, mstrumen-'
tation servrcmg equipment, testors, metera, etc.

5-5_ Analysrs. Inspectmn and Technologxcal Laboratory _

A laboratory equipped with gas chromatographs, polarographs, spectograms,
and other analyzer ‘equipment, balances, weights, beakers and other apparatuses
in full set shall be installed for the purpose of carrying out process administration -
and quality inspection tests, etc. A technological laboratory shall also be installed
in order to carry out technologmal studies such as procesa J.mprovements, etc.

5-6 Warehouses and Shipping Facilities

An assumption is made that all the products will be shipped in paper bags
of 30 kg capacity. In the case of caprolactam, liquid-state transportation after
melting will also be possible, However, unless the caprolactam plant’is const~
ructed in the vicinity of Jakarta, the liquid transportation is not practical in view
of the difficulties in keeping and controling temperature in tank lorries and the
‘deterioration prevention of the product quality during transit. Therefore, in'this
writing, the liquid-state transportation of caprolactam was excluded from the -
scope of scrutinization. ‘ '

In the case of p-TPA and DMT, the other possible method of shipping is
the utilization of happer vehicles or the utilization of rubber or poly-propylene
containers of one to two tons capacity, Also, DMT tank lorry shipment in the
melted state will be possible, However, due to the same reason as for the case
of caprolactam, the adoption of such a shipping method will be possible unless the
DMT plant be constructed in the vicinity of Jakarta.

For exportation of these products, paper bags are generally used,
The by-produced ammonium sulfate in the case of caprolactam production will be
shipped in paper bags.

" ' As has been described in the above paragraphs, it is deemed that the best
suited shipping method is to utilize paper bags, so that the following facilities for
this purpose will be installed.

(1)  Bagging machines
(2) - "Fla.kers

(3) Paper-bagged product warehouses (p-TPA, DMT for 15 days sh1pment
S quant:.ty : caprolactam for 30 days s}uppmg qua.ntlty)

(4) - Bag storage silo (for 15 days shlppmg quantity of p-TPA and DMT)

(5). Ammonium sulfate warehouse



For the sh:.pment of the above producta, the tranaportat:on by trucks from S
the warehouses to the nearby port of shipment will be undertaken from where the
transportatmn to domestm or overseas destmations w111 be \mdertake :

' 5-7' Tank Yard

An as sumptmn is made here tha.t the raw matenals such ‘as cyclohexane. :
p-xylene, sulfuric acid, ammonia, etc, and the/fuel (heavy oil) shall be trans~
ported through pipes from the adjacent refining plant so that the required storage
amount can be on a small size., Regarding raw materials such ag acetic acid, me-
thanol and other chemicals, they shall, for the time being, be'imported from over-
seas or otherwise must rely on transportation from geographically distant loca-
tions. Therefore ample storage capacity ior these 1tems must be 1nstalled

‘Capacity of Tank Yark
Cyclohexane : for 10 days

" p-xylene + for 10 dafs
Sulfuric Acid - . 1 for 10 day.'s
Ammonia : : for 10 days
Fuel : for 10 days
Acetic Ar.:id. : for 60.days_
Methanol L + for 60 days

: B Other chemicals : for 60 days
Ammonium sulfate | : for 90 dé.ys

The receiving facilities shall consist of 1 km transportation pipes.

5-8 Spare Parts

The scope shall include the spare parts for machinery, equipmént and
materials necessary for the process plants and utility plants.
5-9 Machinery Warehouse

Installation of a warehouse to store spare parts for the machmery.
catalysts, chemmals, etc. w111 be made.

5-10 Waste Treatment \Facihties

5-10-1 Incineration Furnace

An mcmeratmn furnace for burmng t:he reaxdues from plants’ and the sludge,
dirt, dust, etc. produced from the waste water treatment facilities described in
Clause 2 of the following paragraphs will be necessary. An electrical dust and
soot collector and stacks will be necessary as the auxiliary facilities to the furnace.
However, in a site away from residential areas, these items will not necessarily
be requu:ed Therefore. ‘these have been- excluded from the scope of the eatimate,
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5- 10 -2 Wa.ste Water Treatment Fac111t1ea

A certa:n extent of organic substances w111 be contamed in the waste wa.ter .
dlscharged from the plant, Normally, the waste water is released into rivers or
oceans, however, in the event that the water eutrophication presents problems in
the case of rivers or inland ocean, it is possible to reduce the organic substance:
contents by means of the reactivated sludge process, In this respect the oil
separation and neutralization facilities will also become necessary.  These -
necessary facilities shall be included in the scope of the estimate, :

5;-11_.' ._':S'afety‘ Equipment

As to the safety equrpment the water pumps to be used for feedmg water to
the fire hydrants in each plant, fire engmes and a.mbulances shall be included,

5-12 Communications Equipment

The communications equipment shall include telephone systems and in-plant
communication systems.

5-13 Offices, etec.

The necessary facilities inside the plant in this respect are, office
buildings, cafeteria, locker rooms, shower rooms, clinic, motor car garages,
parking lots, plant fences and lighting equipment in and around the plant.

5-14 COthers

Other items to be included within the scope of the estimate are roads inside
the plant, water drainage ditches, lighting equipment, gardening, partition fences,
general pipings, ete,

-

5-15 Welfare Facilities

5-15-1 Housing Colony

The plant site will be geographically away from the traditional residential
areas, As a part of the local development relating to the plant construction, the
housing colony accommodation should be well and amply equipped and substantiated
for the purpose of ultimate expansion and reinforcement of living environments in
the industrial area. Especially in view of the future development of the community,
the emphasgis should be placed upon the substantiation of the housing for middle-
class personnel. On the basis of this philosophy, the housing colony accommoda-
tion.rates have been established as follows:

.Unit Supermtendent: all the sectlon ch1efs shall be allocated to company
housing

Section-Superintendent and Staff Members: - ditto -



' Fore'maln_i':.f - d:tto ST e T e

Op:e:'.-"a.tdrs:* 40% ofithe workers shall be'housed in’ company accommodatmn;
T and 40% shall be in bachelor’'s dorm:.tones. )

‘Laborers: ~ 50% shall be hoased in company accommodatmns and in
. dormitories.

5.15-2 Guest House

etc.

A guest house having ten rooms shall be bu11t Thm accommodatwn w111

also be used as the lodgmg for the expa.tnates at the time ‘of constructmn. ‘test-run,

5-15-3 Others

A playground with a tennis court size will be prepared and a game room,

ete, will also be furnished,

6.

(1)

(2)

(3)

6-2

Basic Conditions and the Method Empieyed for Economic’ Viability" -
Assessment

Finance

" Catepgory:

Owned capital: 30% of the total investment

Foreign borrowings: 70% of the total investment .

Working capital is to be borrowed in Indonesia.

Financiers:

Foreign borrowings: International Financial Organizations,
Local borrowings: Official Indonesian Financing Institutes,
Interests:

Foreign borrowings: 7.5%/y

Local borrow.ings: 12%/y

Repayment:

Fereign b'orrowin‘gs: Equally d1v1ded mstallments for seven years. '
- : after a five year grace period,

Local borrowings: Equally divided installments for three years
- without grace period.
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As the investment required for the purchase of the ‘plant is-assumed to be

arranged 16 months prior to the time of starting operation, the grace period for
the repayment of the foreign borrowmgs will be four years a.fter the commencement
of operation. e :

6-3

(1)

(2)

(3)

(4}

The Amount for Investment

All the investments are categorized as follows:
Battery Limit

Auxiliary and Off-Site

Buildings and Housing Colony _ _ ,
Royalty (Paid-up), Engineering Fee and Technical Expenses
Pre-operating Expenses

Interest during Construction

Land

Working Capital

The above items include the following:
Battery Limit:

Machinery and equipment cost, material cost, transportation cost
Liocal construction cost
Spare parts cost

Supervision expenses for local construction
Auxiliary and Off-Site:

Machinery and equipment cost, transportation cost
Construction cost

Spare parts cost
Buildings and Housing Colony:

Machinery and equipment cost

Construction cost, transportation cost
Royalty, Engineering Fee and Technical Expenses:

Royalty {Paid-up)
Detailed design cost, procurement service cost, etc,

The expenses for technical training required a.fter the commencement
of operation

— 42—



' (5) 2 ‘Pre operatmg Expenses'“"‘

_ -The loss of varlable ‘cost: estxmated on three month test operatzon penod, '
_ 50% operatumal rate and 40% reJectlon ra.te, or

the var1ab1e cost for three monthe x 0 5 X 0 4
(6) Interest during' construction:

Tt

The above 1tems from(l) to (5) and the Iand cost (referred to as. A)
The mterest rate: ~ 7. 5%

Constructmn period: 30 months (The perlod for the 1nterest pa.yment
1S months)

The owned capital: - 30% .
Thus; - A x0.7 x 0,075 x 30712 x 1/2

(7) Land:
Includes land preparation cost
(8) W’orking Capital:

Production cost for four months computed on the basis of the varlable
cost for the fu-st year,. - :

(9} Total Capital Requirements :

The total of the above items from(1) to (8).

6-4 Operation Conditions;
Plant Life; 10 years :

Number of operation days: 330 day/y '

6-5 Fixed Cost

{1) Battery Limit: 10 year 'streight line depreciation

(2) Auxiliary and Off-Site: 15 -year straxght hne depret:la.tlon
(3) Buzldmgs and Housmg Colony 30-year stralght 11ne depreciation

(4) Royalty, Engineering Fee and Technical Expenses:
BS-year: straight line depreciation
{5) Pre-operating Expense: 5-year stra1ght 11ne deprec1at1on

(6} Interest during Constructton. 5- year strazght hne deprematmn
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{7y - Maintenance.and Insurance; 4%/y on the total investment for 'Battery' Lirhii;,‘-
' ‘ Auxiliary and Off-Site, and Bu1ldmgs |
.and Housmg Colony R )

(8) Municipal Property Tax: 0%
{9) Plant Overhead Gost: Equivalent to labor cost _
(10) Labor: The 1977 annual labor cost was assumed as followa w1th

T% annual labor cost increase,

Plant Manager: 9,300 US$/yl
Production Man:;.ge:r: 6, 500 US$/y
Unit Superinténdent: 5, 500 Uss/y
Section Superintendent: 4,600 US$/y

Foreman: 3,400 US$/y
Operator: 1,300 US$/y
Laborer: 1,000 USS/y

6-6 Variable Cost

As far as the raw materials are concerned, the values summarized in the
separate clause were applied. Regarding the utilities cost, the stipulation was
made in terms of variable cost only., The required amount of fuel alone was
summarized for stipulation.

The fixed cost incurred for the utilities are entirely included within the
scope of the investment amount,

In Indonesia, the crude oil price and the heavy oil price were almost
identical per barrel, The posted price of the Minas Crude after the crude oil
price increase in 1974 is quoted at US$10, 8/bbl. Therefore, the heavy oil price
was assessed as being on the same level, hence US¢6, 8/kg. In case that
the yearly average increase rates is 7%, the price in 1977 is 8.3 US¢/kg.

6-7 General Administrative Expenses, Selling Expenses
(1) Selling Expenses: Up to 1977, USH#1.4/kg.
(2) General Administrative Expenses: 3% of the total of Production Cost and

Selling Expenses

6-8 Corporate Tax

For areas other than Java, 45% on profit after 5 years of tax holiday period.

6-9 Internal Rate of Return

Calculated on the basis of the following formula:

—44=



T+W-L "CZ

“Rn . LLSHW
(1+r)" ‘(l-l'-'r)‘r" I

_iWh‘é‘l‘é -:_ I: 'Tolal Capltal Investment Excludmg Workmg e

Capltal i Co
w: working_'cagilal
| L. Land Px.-ice‘ ._
"Rn‘ Net Cash Plow in n-th Year
S Salvage Value-

r: Internal Rale of Relurn

7. - Economic Evaluation of the Project'in View of National Economy -

7-1 Balance of Foreign Gurrency

Calculation of foreign currency bala.nce in the event of pro_]ect 1mp1ement-
ation was. made in accordance with the following formula which shows the extent of
foregn currency saving attainable by domestxcally producing DMT, p-xylene and:
caprolactam in contrast with'a case in which the entire quantity of the products is
exported.  (In this calculation, Rp519/US$ exchange rate is employed )

F= A B-C+D-E
Where,A: The sales value corresponding to the domestic demand for DMT,
p-TPA, caprolactam and ammonium sulfate. (The FOB Jaka.rta
price was used in the calculation,)
B: The export value of p-xylene, cyclohexane, and methanol in a
quantity correspondlng to the domest:.c demand thereof. . (The
FOB Jakarta price wasg used in the calculation. }
C: Repayment of foreign borrowings and payment of interests
D: The export value of DMT, p-TPA and caprelactam (FOB Jakarta)
.E: The import value of sub-raw materials used for the production
of DMT, p-TPA and caprolactam, the CIF Jakarta prices were
employed for acetic acid, etc, and the FOB Jakarta prices were
employed for sulfuric acid and ammonia. :
F: Foreign currency saving,
7-2 Evaluation of The Project in View of National Economy

For evaluation of the pro_‘,ect in view of the national economy, the
respective shadow prices for the following four items are generally employed

(1 Foreign currency

(2) Labor



. (3).'. : Resources -

(4j Capital

- The Rp519/US$ exchange rate is applied to the foreign exchange and 40% of
the prevailing wage level to labor cost. As the evaluation will be made on the
monomer production process alone, the raw material prices (for instance, for
cyclohexane) were estimated on CIF Jakarta. The DCF method was employed for
the evaluation with the following conditions. e

(1) Exchange rate: Rpsl9/uUss$
(2) Labor: 40% of prevailing wage level
{3) 'Raw materizal price

The main raw materials as well as the sub-raw materials were estimated
on the international prices (CIF Jakarta) in foreign currency,

(4) Prices of utilities
The heavy oil was estimated on FOB Jakarta price in foreign currency.
{5) Fixed costs
As the amount of the investment is already divided into the foreign
' currency portion and the local currency portion, these portions were
used for the calculations,
(6) Tax
Tax imposition rate was assumed as nil.
{7) Market price
Domestic sales were estimated on the international prices (CIF Jakarta)
and were assumed as the foreign exchange revenue, Export sales were

estimated on the export prices (FOB Jakarta) and were assumed as the
foreign exchange revenue,
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v, ynthetic Fiber Demand Forecast |
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" The obJectwes of the present £orecast made on the synthetic flber demand

are as follows.

(1)

To revww and rev1ae the forecast results made in. the prevxous report,
the Repubhc of Indones1a, Survey Report on Synthetlc and.Rayon Fiber

~ Industry Development (OTCA Feb. 1973) (Heremafter referred to.as

(2)

survey

(1)

(2)

the prevxous aurvey)

To formulate a forecast on the area-wise and material-wise, synthetic
fiber product:on in the world

The reason for reviewin_g and revising the forecast i'égults of the previoua
are as follows. '

Since the completion of the previous survey, the textile situation of the
world displayed a considerable extent of change in such points as the export
prohibition enforced by several cotton producing countries, the change in

the raw materials for synthetic fiber situation caused by.cil crisis, etc.
Also, a number of applications have since been made to the Indonesian
Government concerning the industrialization of synthetic SF and FY produc-
tion. At the same time a vast extent of production facility expansion projects
have consecutively been announced by synthetic fiber processing industries,
thereby presenting a industrialization rush in textile industries.

More than 12 months have elapsed since the end of the previous survey and
therefore new data has since been collected and the methods of forecast,
have also been improved or newly developed. Therefore, it is now posasible
to improve the forecast accuracy over the previous survey,

Due to the above reasons, the following 1mprovement3-ﬁave been incorpo-.

rated into the present survey when compared with the previous report.

(1)

(2)

In the previous survey, the basic year taken was 1970 for formulating
various forecast, however, in the present survey the basic year selected
was 1971 by incorporating newly obtained data,

When studying the export statistics for various countries as the estimation .
materials for assessing the material-wise textile consumption in Indonesia
in 1971, Japan, Singapore and the U, 5, A. were the only countries which
were the subjects in the previous survey. However, in the present survey,
the subject countries were increased to 11 countries including the above
three. This was undertaken due to the fact that it has since been recognized
that a considerable extent of textile exportation destined to Indonesia has
been carried out by these countries as well.
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(3) . In the previous survey, forecasts were made on the Indonesian share of

synthetic fiber by studying only the synthetic fiber aspect based on the
trend of the share of synthetic fiber of countries in the world and the
correlation between the per capita GNP and per capita synthetic fiber con- )
sumption amount of countries in the world. In the present survey, however,

" the forecast on the share of synthetic fiber was made in view also -
of the natural fiber and regenerated fiber aspect. This was undertaken due

" to the fact that the future supply/demand balance of the natural fiber and
regenerated fiber will evidently become tight. '

(4) In the present survey, along with the quantitative forecast of the growth in
the synthetic fiber processing capacities in Indonesia, the forecast on the
exportation from Indonesia concerning synthetic SF and FY as well as the
synthetic fiber processed products were conducted. ' '

At present in Indonesia, the textile industrialization is presenting a status
of a rush as mentioned in the foregoing, and, amongst the enterprises there
must be some which are projecting the exportation of synthetic SF and FY
as well as the synthetic fiber processed prodicts,

Also, the reason for having forecast the area-wise and material-wise
synthetic fiber production of the world is that the present project concerns

~ itself with the industrialization of raw materials for synthetic fiber and the
survey was focused on this subject in Indonesia. Such a forecast was
absolutely necessary for studying the area-wise supply/demand balance of
the raw materials for synthetic fiber stated in Chapter V. Further, the
area-wise and material-wise synthetic fiber production of the world was
forecast because of the fact that the future synthetic fiber demand and
production in Indonesia will have a close relationship with the area~wise
and material-wise synthetic fiber production in the world,

2. Area-wise and Material-wise Synthetic Fiber Production Forecast of the
World

2-1 Future Textile Situation in the World

The following paragraphs will discuss the past trend in per capita textile
fiber consumption as well as the past trend in the material-wise textile fiber
production in the worid.

Figure IV-1 shows the trend in the material-wise textile fiber production
amount in the world for the period from 1960 to-1972. The total textile fiber
p'roduction increased by approximately 1. 6 times from 14, 9 million tons in 1960
to 24. 3 million tons in 1972, . However, growth achieved by cotton, wool and re-
generated fiber have been small, whereas an acute increase has been displayed by
synthetic {iber alone. In other words, the production of synthetic fiber increased
by 9-fold over the past 12 years with an average annual growth rate of 20, 2%.

The trend of the share of synthetic fiber is shown in Table IV-1.

Figure IV-2 shows the past trend in the per capita textile fiber consumption
in the world. Although per capita textile fiber consumption increased to 6, 4 kg/y
in 1972 from 5, 0kg/y in 1960, the consumption per capita of textile fibers other
than synthetic fiber has been showing a little increment, thereby clearly indicating
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Table IV-1  Trend of Share of Synthetic Fiber in the World

i)

1960 1961- 1962 © 1963 194 1965 1966 1967 1968 1969 (970 1971 - 1972
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Figure V-2 Trend of Per Capita Textile Consufnptio_n in the World

the increment in the synthetic fiber consumptlon resulted in the over- all increase
in the textile f1ber consumption level :

Observatl.on will be made here concerning the possible trend in the produc-
tion of various types of textile fibers. The production of natural fiber is expected
to suffer from the limitations imposed by the natural canditions as well as the con-
flict with the food production increase necessity intensified along with the popula-
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" tion. increase. The productmn of cotton in 1972 was 12 8 m1111on tons wluch re-
.presented 53% of the total textile fiber productmn. however, ‘it is not expected that
the cotton productmn will be drastically increased. A conalderably optimistic
forecast in connection with the cotton production seems to state that the 1ncrement
- will be lzmxted to the sl1ghtest extent. ‘In other words, concernmg the cultwatmn
lands for cotton, it may be possible for" sorne areas to achieve expanemn, however,
- the above-mentioned food productlon increase problem will constantly interfere
with the expansion of the cultivation area.s for cotton, Also, although a slow pace
of increase will be made in terms of per unit area yield because of technical innova-
tion or substantiation of 1rr1gat1on, no dzrected zmprovement or enhaneement seems
- likely to be made.

Concerning wool production, no increment in this respect is anticipated.
In accordance with the Production Yearbook by FAO, the amount of the wool produc- _
tion and the number of sheep has been maintaining status quo for the past several
years and there is no sign of increase in this respect in the future.

It seemas that the production of the regenerated fibers has already attained
the saturation point and no increase will be made in the future. This has been con-
- cluded due to the difficulties in procuring the raw material pulp as well as to the
generation of pollution problems accompanied by the production of the regenerated
fiber. This being the circumstance, the production is showing a decrease in Japan,
U.5. A, and West Europe. Even in the areas in which the production facility ex-
pansion is being undertaken, similar problem vill sooner or later mamfe st them-
selves.

In view of the above consideration, the increment portion of the textile fiber
demand in the future accelerated by the population increase and income level im=
provement will have to be covered by the production increase in synthetic fiber,

The following paragraphs will stipulate representative forecast data concern-

ing the material-wise textile fiber production (or demand) in the future for the world.
Table IV-2 shows the forecast made by Dr. R, Kleber of Hoechst, The annual

Table 1V.2 Forecast on the Total Fiber Demand in the World

(107 ton)

1970 1972 1974 1976 1980

Cotton 11,350 11,700 12,000 12,300 13,000
Wool 1,650 1,700 1,800 1,900 2,000
Regenerated ~ - 4,000 4,100 4,200 4,300 4,400
Synthetic 5,300 6,600 7,900 9,300 12,000
Nylon 2,050 2,500 2,800 3,200 4,100
Polyester 1,750 2,300 2,900 3,450 4,000
 Acrylic 1,000 1,250 - 1,500 1,800 2,300
Others - 500 ou0 700 800 1,000

Total . 22,500 24,1000 - 25,900 97800 31,400

. Source: Dr, R, Kleber (Hoeel'nst)‘-
Chemiefasern,: July (1972)



average growth rate of matenal wme textile fiber for the penod of 1970 to 1980
-will be 1, 2% for; icotton, 15 9% for- wool B 0% for regenerated fiber 2 5%
synthet:.c fiber,. Of the: synthetlc f:.ber, polyester shows the hlghe et
The sha.re of synthetlc fxber is estimated at 33% byl

_ Table IV 3 ahowe the data pubhshed in' Textlle Mltteilunger whlch st1pu1ateef_' '
the mater:.al-w:se average. annuial’ growth-rate‘as”l, 2% for. cotton, 0; 7% for wool

0. 3% for regenerated fiber and 8. 5% for synthetic' fiber.® Also, it'is estimated in"
the same artlele that the ehare of synthetxc fiber. w111 a.tta.m a level of 38% by 1980,

" Table IV-3 " Forecast on the 'I‘otal Fiber Dem';md in the Wotld o

| (103 ton)
: . 197! 19RO
“cetton . an,600 12,900
Wool . L,600° - 1,700
Regenerated .' o _3,:5.10 - __'3,'6'00. |
Synthetic. -. o o 5.372 o 11,000
Nylon 2,110 4,100
- Polyester . - 2,097 4,300
Acrylic 1,165 © 2,600
“Total . 22,082 29,200

Source: Textil Mitteilunger, Aug. 9 (1973)

‘Table IV 4 ahowe a forecaet on the matenal -wise text:.le fiber productmn
of the world in 1985 compiled by Mr. Greene of Monsanto.. In this forecast it is
estimated that the material-wise average annual growth rate will be 0. 7% for cotton,
0. 5% for wool, 1.1% for regenerated fibér and 7. 5% fox synthetic fiber. The fore-
cast estimates that the share of synthetic fiber will attain a. level of 47% by 1985,

Table IV-4 Forecast on the Textile Production in the World

(l(}3 ton)
1972 1985
Cotton 12,300 13, 500
Wool " 1,500 1,600
Regenerated : 3,400 -+ 3,900
Synthetic 6,600 16, 800
Nylon FY 2,000 L 4,100,
. " SF : 400 800 -
" Polyester FY 1,100 3,500
v sF 1400 3,800
Acrylic SF 1,200 '3, 100
Others 500 . 1,500

- Total . - 23,800 = . 35,800

Source: Mr, Greené (Monsanto Textile) C. E. N., Feb, 19 (1973).
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_ A8 has been mentmned in, the above paragraphs. all the forecast data ahow
~that the f_uture growth in synthetxc fiber will be great...On-the contrary, it.is fore- ;
“cast, t}iat"the “growth rate of natural fiber and regenerated fiber will be both. ama.ll
o thereby’ 1nd1cat1ng that the mcrement portion in the textile.fiber. demandin the .~ - '"
future will, for the most part, be covered by the supply of synthetxc fiber. Along

- with such a trend, the share of synthetic fiber will acutely increase from the level of

'25% or ahghtly less in 1971 up to approximately 35% by 1975 It is further estl-

mated that the level will attain 40% by 1980, : St

2-2 Area-wise and Material-wise Synthetic Fiber Production of the World

Table IV-5 shows the forecast of the material-wise synthetic fiber produc-
tion of the world and Table IV-6 through IV-9 illustrates the area-wise production
amount of each of the above-mentioned materials, Also, Table IV-10 displays the
area-wise production amount of nylon 6 and nylon 66. The synthetic fiber produc-
tion amount of the world is expected to grow from 5, 45 million tons in 1971 to 15. 3
million tons by 1981, thereby achieving an average annual growth rate of 10, 9%.
The material-wise average annual growth rates are; 6. 7% for nylon, 13.3% for
polyester SF, 15.9% for polyester FY (14, 5% for total polyester fiber} and 9, 7%
for acrylic fiber, thereby showinpg an outstandingly high growth rate in the case of
‘polyester FY,

Table IV-5  Forecast on Material-wise Synthetic Fiber Production in the World

llll" lon)
WP 1972 1973 1954 19TR wTh 1937 197 979 90 19
Nylon (SF4FY) 2,050 3,425 he5F 2,826 2,002,272 L 4Th 053 A,b14 3,975 4,115
Pulyester SE BN L3TS Le20 1,00 2,050 2,440 2,610 2,920 3,390 3,800 4,050
Palyester FY 937 L3 L4700 LMD 2,000 2,300 2,50 3,060 3,490 3,80 4,170
Averlic (SESFYVY LI L20% LAI0 Led) LET 2,040 4,230 2,435 2,600 2,7h0 2,900
Trwat T S a2 7,351 5,006 5,955 0,52 W66eh VD008 13,294 14,405 15,295

) . . Source; UNICO Estimate-
TableIV-6  Forecast on the Area-wise Production of Nylon SF and FY

. 1t ron) -
. 1971 w72 1973 1974 1975 1970 977 1974 1979 1980 1981
Southeast Asla an 75 427 434 509 580 o045 090 - 730 775 L1
(Indunesia) Q o’
(Oers ) 2 473 ; 427 451 509 580 645 o490 730 775 810
L. 5. A, 724 540 W0 L0 L9040 L1500 L2100 1,230 1,250 1,270
Western Eurepe = 675 722 70 810 Hol B0 910 9 L0 L0400 4,uT0
Others 185 432 17t 523 [K] [ 723 783 B4 910 965
Twal 2,15 2,425 1,083 2,46 J,062 3,272 3,478 3,533 3,814 3,975 4,115
Nate: 1vthe Philippines, Thalland, Malaysia, Singapore, Laos. Khmer Source: UNICO Estimate

Viet-Namy, Rep of, lapan, Korea, Rep. of, Taiwan, Hong Kong
Table IV-7  Forecast on the Aren-wise Production of Polyester SF

(103 ton)

_ 1971 1972 1473 1974 1975 1978 1977 1978 1979 1980 1981

Saathwat Asbs 234 253 325 120 480 530 620 LF/i] 780 900 ‘iSlj
(Intonesia) 0 i '

(Others 1) 214 254 + 25 420 480 550 620 670 750 900 950

L. 8, A, 518 bl 710 710 T80 L1 900 930 1,00 1,100 1,150

Wastern Burope . 254 RPL 380 430 460 550 810 o040 w70 . 700 730

‘(Jtllcrs 158 172 203 240 10 340 480 640 R90 1,100 1,220

Total 1, led 1,375 1,020 1,800 2,050 2,340 2,610 2,920 - 3,390 3,800 4,030

Nuter 1) See Table IV-n Source: LINICO Estimate



“Forecast on the Area-wise Production of Polyester FY .. ,
. 1970 19720 1973 19745 1975 1976 .- 1977 5. 0978 & 97971 U198
Sﬂumcanl Asia oL 226 0 225 300 . 405, 480 . SB0- . .620 . T10°7. 8101 BHO, o950

(lndnncsia) ; P DRI 1) o : P S S PO RN [ L HORts
oo 300 408 4807 I S60. ¢ 620 71080 T BE0 "
(Others ) _ are oaes| o T L U T T T
T U.S. AL 308 432 595 800 750 . 850 . 900 3,030 1,100 - [,150. 1,2
Western Europe . 337 128 . 400 MO 480 530 58D 010 . 660 - 720 760
Others K1 148 175" 215 90 360 4600 690 . 90D 1,100 1,260
Total - SU987 . 1,133 - 1,470 - 1,740 22,000 2,300 2,560 - 3,000 3,490 © 3,850 4,170
Note: 1) See Tahle IV-& S o .. ..Source: UNICO Estimate

Table IV-9' - " Forecast on the Area-wlse Production of Acryl'ic SF and FY

(107 tan)

1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 198}

Southeast Asla . J26 . 320 a2 435 500 360 - 600 1.11] 40 © EBlD 850
(lndonesta) ) 0 0 ' S R o

(Others 1 ) 326 a2l 392 435 . 500 _5_60 . 600 b40 740 B0 ., 85D

Y. 8. A 247 284 340 340 . 360 J80° 400 460 480 500 530

Western Burope 477 522 603 650 720 780 B3D 370 M0 920 " 950

Others 120 M3 . 175 25 27 320 390 435 480 S5O . 630

Total L7000 1,269 1,510 1,650 1,847 2,040 0 2,220 02,435 2,000 2,780 2,960

Note: 1) See Table IV-6 . Source: UNICO Estimate

Table IV-10  Forecast on Area-wise Production of Nylon 6 and Nylon 66

(109 ton)

1971 1972 1973 1974 71975 1o7h 1977 1978 1979 1980 1981

U. 8, A, L 61 2 an 406 436 456 472 Tand 42 500 508

Nylon o Western Europe AL . 361 7 388 121 +17 - 463 484 504 525 551 567
Others ) o548 738 - 820 -° BAY 954 1,077 : 1,166 1,240 1,310 . L4t 1,476

Sub-Total 1,350  1,43) 1,580 tL,e9e - L8317 - 1,996 - 2,122 2,228 - 3,337 2,465 - 2,551

U. 5. A, . 403 504 bl8 034 b54 b8 708 20 134 750 02

Nylon ot Western Europe 344 bl 372 189 413 427 446 dbb 485 489 503
Others 9 [:3!) LX) 107 158 165 .02 233 204 271 99

Sub-Toral 906 - 994 1,073 L, 130 1,225 1,276 1,356 1,425 1,487 5,510 - 1,564

Tatal 2,156 2,425 1,653 2,820 3,002 3,272 3,478 3,653 1,414 3,975 - 4,15

Source: UNICO Estimate

The above-mentioned tendency is considerably different from the several
forecast results stated in 2-1, Particularly, this tendency shows a high extent of
polyester production growth. However, the time at which the forecast was made -
differ by one year or more and it must be noted also that the textile situation in
the world has gone through a considerable change over the past 12 months, - Par-
ticularly in Europe and the U, S, A., it is expected that the polyester demand will
drastically increase in the near future and this is the reason why the above-men-
tioned discrepancy between forecasts should manifest itself as the said drast1c
polyester demand increment has been fully taken into consideration.
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Table IV-11 shows the matenal wise synthetric f1ber production amount for

the Southeast Asian areas (including Indonesia, the Phllippmes, Thailand, Malaysia,
'Smgapore._LaoB, Khmer, Viet-Nam, Rep. of, Japan, Korea, ‘Rep. of, Taiwan,
Hongkong ). The production amount of the total synthetic fiber in the Southeast Asian
areas is forecast to increase from 1. 16 million tons in 1971 to 3, 56 million tons in
1981, thereby comprising an annual average growth rate of 11.9%. The: ‘material- -
wise analysis of the annual average growth rate reveals 8. 1% for nylon, 15. 1% for
polyester SF, 15.5% for polyester FY and 10. 1% for acrylic fiber, These data are
- 'approximately identical to the trend of the whole world. . )

Table IV-11  Forecast on Material-wise Synthetic Fiber Production in Southeast Asia 1)

{18 ton)

. 197 1972 1971 974 MI3 14Th 1977 1976 1979 IUKG (9]
TSI 5P R Y e T T T T AT
Pulsester ST 134 253 EYE] +20 4380 550 o) ht] FHU 00 L
Pulyester FY 2 ns 00 4005 140 Sh0 w0 710 810 K0 Y51
Avryile (51 FY) 120 120 2 a5 s 500 60 50 40 s10 5t
T et R T N e 2,50 L4 2530 hten  deaes S0
Noter 1) Indoneska, the Philippines, Thailand, Malaysla, Singapore, Laos, Khmer. Sourcer UNICO Extimate

Vier-Nam, Repoof, lapan, Korea, Rep, of, Tatwan, Houg Kang

From the stipulations made in Table IV-10, it can be estimated that the

nylon production in the ""Others" including Southeast Asian areas is mostly Nylon
6 in the future.

3. The Present Status of Textile Consumption in Indonesia

In Indonesia, no adequate information is available by means of which the
textile situation of the country, such as the total textile consumption, material-
wise consumption etc, can be analysed. However, such information is definitely
necessary as the basic data for formulating the forecast on the future synthetic
fiber demand in Indonesia. This being the circumnstance, an estimate is made con-
cerning the present total textile consumption and the classification of the estimated
figure into material-wise and form-wise consumption has been made, Further,
comparison was made with the counterpart fipures of other Southeast Asian
countries in order to clarify the characteristics of textile consumption in Indonesia.

- 3-1 Total Textile Consumption

In order to estimate the total textile consumption, individual analysis of the
presently available statistical data was undertaken and the comparative scrutiniza~-
tions of the obtained results were made.

3-1-1' Survey concerning the Past Total Textile Consumption up to the Present
In this. respect, the date issued by the Directorate General of Textile
Industry, the Departemen Perindustrian concerning the production, importation

and consumption of textile products were employed along with the Indonesian Import
Statistics, FAO's textile statistics and export statistice of relative foreign countries.

—b4— .



o

(2)

: Data obtained from the Dlrectorate General of Textﬂe Induatry, the : ’
'Departemen Permdustnan : e ol , R

i s

"The Data about the Textxle Industry in Indones1a., 1970" w}nch was: 1ssued

by the Directorate General of Textile Industry as well.as: other data obtained
from the authority have been scrutmlzed and. then were. compﬂed in Table
IV-12 regarding the total amount of the ‘textile consumption and the rates
comprized in the total amount of the textile consumption.in Indonesia by the
domeet:cally produced spun yarmn, 1mported yarn and the 1mported fabrn:.

Table IV-|2 “Textile Production Importatlon and Rates therenf on lhe Total Textile Consumption
in Indonesia .
{ton)

L L 1967 . 1968 . . 1969 . 1970 .. 1971 . ..
- Domestic Spun Yarn Production 20,356 24,062 - 33,077 " 39,500. 43,221
o o (18.9)  (20.2) (29.0)  (32.8)  (28.8)
- Imported Yarn = © 0 11,476 21,879 0 41,237 44,600 55,950
' o ' (10,6) - (18.3) (36.3)  (37.1) (37.3)
76,118 73,332 39,648 36,218 50,932
(70.5) ~ (61.5)  (34.7)  (30.1)  (33.9)
Total Textile Consumption 107,950 tl9.273 113,962 120,318 150,103

Imported Fabric H

Source: Departemen Perindustrian

Notes:’ ( )}=---% on total textile consumption
1) Estimated by using conversion figure 140 g/m?2

The annual total textile consumption for the period from 1967 to 1970 was

110, 000 to 120, 000 tons and, although the change in the amount has been
slight, an acute increment up to 150, 000 tons was achieved in 1971, There-
fore, the growth rate against the previous year was 25%, This has been great-
ly supported by the sudden increase in the amount of imported yarn and the
imported fabric. '

Imnort Statistics of Indonesia

Table IV~ 13 shows the total import amounts with the categorization of
import statistics compiled and issued by the Indonesian Bureau of Statistics
(eoncernmg FY, SF, spun yarn and fabric) into the categories of natural
fiber, and man-made fiber and also in accordance with the form of the.
textile materials. Concerning the years 1971 and 1972, only the outline

of the import statistics was obtainable, so that the total import amounts
alone are stipulated. Compared with the prevxoue year, the total import
for the year 1968 displayed a considerable extent of decrease, however,
from 1968 until 1972, the amount kept mcreaemg By 1972 the quantlty
attained a.level of 129. 000 tons. :
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(3)

. .Tabl'e.lV-l3:_ Téxt_ile Impott into Indonesia - i

)

1967, © 1968 1969 i+ 1970 5 19710 1972
S 8 Raw Fiber 17,375 13,723 21,280 1:9,u'5-3 o
_j'i\‘uturul. épll'ni,\'illl“l.‘l._‘_k _il,?.‘jU 22..1207.‘: 3.1.."173'2 : '31.421
o  Fabrle - 52,823 . 28,886° 23,994 17,522
Sub-Tom) 81,928 64,716 76,650 68,060
' (74.2) (7.9 76,2y (65, 3)
SF, FY © 2,290 3,929 3,822 . 2,075
Man-made Spun Yarn 1,538 .. 2,927 9,733 14,524
' * Fabric 24,695 12,075 10,430 - 18,907
Sub-Total 28,523 18,931 23,991 36,106 -
(25.8)  (22.6)  (23.8) (3L 7Y
Tatal 110,451 83,647 100,647 104,166 116,9411) 128,963})

Source: Indonesia Imports Statistics

Notes: ( ) -==-- % on total textile tmportation
1} Details are not clear

Concerning the convertion method from the area into the weight of fabric, a
method identical to the one employed in the case of Singapore {which will be
described in IIT 2-2-2 (2) ) was adopted and the assumptions were made
from the FJapan exports and Imports.

Textile Statistics of FAQ

Table IV-14 is an illustration of material-wise textile consumption in
Indonesia in accordance with FAQ's textile statistics.

Tahle V.14  Material-wise Textile Consumption in Indonesia (FAQ)

(103 ton)
1967 1968 1969 1970 1971
Natural . 99,4(81.2) 99.3(84.7) 100.9(86.3) 86.7(83.0) 94.0(86,3)
Regencrated 8.0( 6,5) 6.7( 5.7 5.8 5.0) 5.4( 5.2) 4.2 3.9)
Syntheric 15.0012.3) 11,2 9.6 10,20 8. 11.6(11.2) 10.7{ 9.8)
Total 122.4 11y.2 116.9 103.7 108,9
Note: { ) ---=-¢ on rotal textile consumption Source: FAD

From 1967 to 1970, the total textile consumption displays a slight extent
of decrease. However, according to the results of integration of export
statistics of various foreign countries which will be explained later, the
annual increase in the textile consumption is obvious. Therefore, the
above-mentioned decreasing trend is difficult to understand.



@ Eﬁcpbrt Statiétic.‘s of 'v_-ariou.s' Foreign Co_'trxhtfiers'.

Except for some quaritity of cotton, : Indonesia is importing al;l;th.e' textile
materials from overaeaa, - Therefore, survey of export, statistics from

- foreign countries destined to Indonesia concerning textile has been con-
ducted in order to utilize the results as the data to estimate Indonesian
textile consumption. ' a : ' C

The subject countries of— investigation are the following 11 countries, such
as Japan, Singapore, Hongkong, Taiwan, Korea, Rep. of, U, 5.A,, England,
West Germany, France, Italy and Netherland. _ : '

The above studies have been conducted in view of the fact thai_:, international-
ly speaking, it is considered that the above~mentioned countries are the
only ones who are in a position to carry out exportation of regenerated and -
synthetic'fibers to Indonesia. Also, as far as the natural fiber is concerned
natural fiber consists for the most part of cotton. In this connection, the

U. S, A, is undertaking a large quantity of cotton exportation to Indonesia
under PL-480. Naturally, it is probable that exportation to Indonesia from
countries other than the above-mentioned concerning cotton and cotton
products must be present, however, the quantity of such export ia likely

to be small,

Table IV<15 shows the material-wise exportation destined to Indonesia
made from the 11 countries, The total exportation has been steadily grow-
ing from 102, 000 tons in 1967 to 149, 000 tons in 1972. When the export
amounts from the countries other than Japan, Singapore and the U.S. A, ,
all of which have been the study subjects of the previous survey, is obtained
on the basis of Table IV-15, the result reveal 8, 500 tons for natural fiber,
5,000 tons for regenerated fiber, 15, 800 tons for synthetic fiber and 600
tons for man-made fibers (those items which cannot be clearly classified
‘into either synthetic fiber or the regenerated fiber), totalling 29, 800 tons.
This amount corresponds to 20% of the total exportation amount from the
11 countries which amounts to 148, 900 tona. '

This Béing the case, it can be stated that the employment of the export
statistics of the 11 countries (hereinafter referred to as the 11-country
export statistics) in the present survey was fully meaningful. :

3-1-2 Total Textile Consumption for the Year 1971

Figure IV-3 shows an aggregate incorporation of the above-mentioned four
categories of statistical data. Of these groups of data, there is a high poasibility
that FAO's textile statistics have been compiled on the basis of the data collected
by the Directorate General of Textile Industry, the Departemen Perindustrian so
.that the FAO data cannot be considered as being completely independent by them-
selves. Also, the textile consumption is displaying an yearly decrease-and, in
view of the above-mentioned reason, the FAO data cannot be accepted as being
completely appropriate. Naturally, therefore, the FAQO data show a completely
different trend from those indicated by the other three.

This being the circumstance, comparative analyses of the mutually indepen- .
dent groups of data, i.e., the data obtained from the Directorate General of
Textile Industry, the Indonesian Import Statistics and the 11-country export statis-
- tice were made. ' ) .

~57—






a10defmg jo {s3x0dxg - swodwi) x £ °g Aq paumssy (1

sonsnels sirodxy :axinog xodxs S(1IX97 (B0 U0 Y ----- () :S3ION
6.8 ‘851 064°181 SeF ‘SET 045811 79z ‘101 61201 [eloL )
z8% ‘8.8 9L LT £01 £21 adoxng
66595 T99°s¥ L¥E 65 LEO‘OF £12°LT 82501 ¥ 's°n
88€‘C 911 opL 9L¥ L8T LTE j0 day ‘eazo)y
£F1 91 S1e°L 6.9°9 ges’e LTL 8¥L ‘01 uemie], L2
SZ8 ‘0T SHS‘8 z98°s LI8°ST 980°9Z 012°9¢ 3uoy 3uoH
¥LE 6L 08¥ ‘8% £09°15 ¥TT ‘8% 119°9¢ SPE‘TE (1 31ode3uig
890°€T #6S ‘91 AR 8 FeT 01 19£°01 8T LT uedef
C(9g)e8T's (ST )eeb'e (€ T)T9LT  (6°T)EIE'Z (B T)OTH'T (671 )006°T 1e101-qng
- ze L AT - - ‘¥ 's°n
N 74 99% F0€ S9g - - jo ~doy ‘eazoy
ve 0z o8 - - - weme], _AHMHMMUMMM
eIT L¥ 12 Go¢ L 2iYA {274 Suoy Suoyg poIEIzULSaYy
986°C F16°1 856 696 99L 6L (1 93odeduig
¥89°1 096 96€ zoe 09¢ 916 uedef
- {prze) 68T 8%  (€LT) ZH6'SE  (0°LT) £66°CT (I°ST)898°LT (9°6 ) 09.‘6 (676 ) £91°0T 1e10L,-qng
gee 99% z9 £22 Ls 6 adoxng
. Szz'z 628 ot - o% - v 's°n
1921 089 Zre 88 LST 1$2 Jo *day ‘wazo)y —
[ATARN zog‘s 688°¢ TR - - uemIE],
780°¢ G6E‘T 6.8 206 SL8 £22°1 Buoy 3uoH
[44 2 4 £21°91 60121 90¢ ‘01 L¥v‘9 6£9°¢ (1 @xodedmg
788 ST L80°TT 9810 1L6'% 8L1°C §S0°S uede[
(£'9)696'6 (72 )101‘0T (879 )#81°6 (9°8 )Tiz‘Or (8°8 )8.8°'8  (E£°0T) 6£S°OT 1210.1,-qNg
L¥E AL 41 ¥ 0s FIIT adoang
08’ £6 - 89 (443 9L ‘v°'s°n
872 - - - - £e jo day ‘eazoy
0z0°‘z 0%6 6¥2°C ET# T 10¢ S UEMIEL palersuaday
0L%°T 016°1 0151 9£z ‘¢ r e Z00°s 3uoy] Juoy
0¥8°1 960 ‘% £9% ‘¢ 862t £6S°T 666°T «a azodedng
_ yiT'E - 089°2 B¥6°T 484 0£%°z 19¢°g uedef
(e-z)zee’ss  (5729)80£°T8  (6°%L) £6°TOT (¥ 'pL)8L1'88 (Z°08) ¥1C°18  (67LL) €18°6L [®0L-ang
ARTS 80L°L% 01E‘6S L5S“68 S¥8 ‘97 Zsk o1 '¥'s°n
LTy 0LT 001 £z - ep jo “day ‘eazoy
LI8°T £66 os¥ ¥9L 9z¢ #6901 UBMIEL leTmEN
091°S £6T°S 756°¢ PP 11 S8LTT 08L ‘62 Zuoyy SuoH
9Z1°0C L¥E 9T - £80°sE 1S9°EE $98°92 8L6°%1 (1 @xodedulg
8152 L68°T z65°C 69L°C £6E°S 916, uedef
TL61 1£61 0L61 6961 8961 L961 woIy syxodxy
{uol)

s3mumo)) weadosng AL PUe "Y'’ YL
‘Jo -doy ‘oo ‘uveme] ‘Suoy Suoy ‘arodeSuig ‘weder weosy vissuopuy o) uonepodxy WXL ST-Al JIGEL






’ Source .

st “'o ' /Départemean Perlnduslrim (Comumpﬁon) EEpe
i ox i,bxporls Statistics of Japan, Sinsnpore.Hong Kuns. Talwan. Knreu
CTULSAL and § Eurgpéan Cnumtlcs C i
- %, . Indonesia Imports Statistics; 1. i B .-_: o .
L& FAD e L i v e e T e o :
1 1030 ‘ H R EX S /. : .
40 T. A .
) a 120 - - — // =
S . e ~
E 100 T
B . .
-3 .
£ ' BO -
g
B!
. 60
1967 1968 _l9§9 1970 1971 ) 1272

. \.’earl

Figure IV-3  Comparison of Various Dat_a on Textile Consumption and Import in Indonesia

Of these groups of data, the ones obtained from the Dxrectorate General of
Textile Industry alone are the statlstics concernmg consumption. '

As far as the data of the Directorate General of Textile Indu'atry”a'fe con-
cerned, the textile consumption for the year 1971 shows as high a growth rate as
25% against the consumption of 1970, thereby showing a conspicuous difference
from the growth rates obtained over the years upto 1970. Although it has been felt
by the survey team through the on-gite surveys that a wholesome growth has so far
been ach1eved in Indonesian textile mdustry, the above-mentioned 25% increase
seems to be an extremely large in extent when compared with the remammg two
groups of data. Therefore, the direct adoption of this figure as the total textile
consumption for the year 1971 seems to involve some degree of inadequacy.

The total textile import according to the Indonesian Import Statistics shows
a great decrease for the year 1968 when compared with the previous year and it
was only 1971 when the level of 1967 was exceeded. In this respect, the Indonesian
import astatistics show a trend which is vastly different from the ones shown by the
rest of the data groups and also, the total textile import for the year 1971 is stated
as having been 117, 000 tons which is on a level considerably lower than the indica-
tion made by the other groups of data, When this total ‘textile import amount is
compared with the textile export amount obtamed from the 11-country export statis-
tics, it was revealed that approxlmately 20, 000 tons of negatwe discrepancy can be
noted for every year. Due to the fact that the subJect countries were limited to a.
certain number as far as the textile exportatxon statistics are concerned, ‘some
degree of exclusion must have been allowed in th1s respect _Therefore, a lower
figure should rather be dlsplayed by the textile export amount statistics than the
total import statistics,. . In view of these facts, it seems that there are some ques-
tionable points in the Indone sian 1mport statlstlcs. '

" The export amount to Indonesza obtamed from the ll-country export statm-
tics displays a trend which is comparatwely analogous to the data complled by the
Directorate General of Textile Industry, thereby showing a steady growth, .
Further, by 1971, the textile export amount attained a level of 132, 000 tons,

_6=1:_



As has been mentioned in the foregoing, a comparatively satisfactory ana-
logy can be found between the:textile consumption amount obtained from the data of
the Directorate General of Textile Industry and the textile export amount compiled
on the basis of the 11-country export statistics, and, the past trend represented by
these two groups of data seems to be more realistic than the one obtained on the
basis of the Indonesian import statistics,

The respective primary regression formulae were obtained from this -
total textile consumption data and from the textile export amount data in order
to carry out preliminary calculations to obtain the figure for 1971. According to
the results, the respective figures were approximately 139, 000 tons and 137, 000
tons, The reason for having effected the preliminary calculations of the 1971 data
by means of regressional analyses is that both the total textile consumption data
and textile export amount data display fluctuations from year to year and do not
indicate a steady trend, thereby making it highly difficult to pinpeint the figure as
of 1971.

On the basis of the above-mentioned regressional analyses, it is considered
that the total textile consumption for the year 1971 must have been at least on the
level of 135,000 tons.

The Indonesian population in 197! was 124.4 million and when the total textile
consumption of 135, 000 tons is converted in texms of per capita {igure, the result
becomes 1. 09 kg/y. If the unit weight of woven fabric is tentatively taken as 140 g/
m, the per capita consumption of woven fabric becomes 7. 8 meters. This figure
seems to be appropriate as the consumption amount in view of the per capita figure
of 7.0 meter for the year 1970 confirmed by the Directorate General of Textile
Industry.

On the _ba'sisl of the above studies, an assumption is made that the total tex-
tile cogsumption for the year 1971 was 135, 000 tons and _this figure will hereafter
be employed as the basis for formulating the relative demand forecast.

3-2 Material-wise and Form-wise Textile Consumption

3-2-1 Surveys Conducted in the Past on Material-wise and Form-wise Textile
' Consumption

"The largest problem encountered when surveying the material-wise and
form-wise textile consumption in Indonesia is the fact that it is not possible to
obtain information in which the materials are clearly stipulated, In other words,
in the case of the data available from the Directorate General of Textile Industry,
the Departemen Perindustrian, no material name is described in the data and in
the case of the Indonesian import statistics the only classification made in the data
is the natural fiber man-made fiber categorization, '

" "As'far as the above-mentioned 11-country export statistics are concerned,
although there are several items for which the clarification of the materials is
difficult, clarification in this respect can be made for the most part and even con-
cerning those ambiguous items, it is possible to formulate a fairly accurate estima-

tion concerning the materials employed.
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ThlB being the cxrcumstance, the material-wise and fo‘rm-wise te:g_tlle con- _
sumptmn in IndOnesxa was estima\:ed on'the’ 'ba.sis of the 11-country expo t atatistica. L

(1) ‘The Matenal-wme Textlle Consumpticm on the Bams of the 11 country
Export Statistxcs-' - : - G _

Table IV 16 shows the ma.teria.l-wme textxle consumptmn m Indonesia for .
the period from 1967 to 1972. : . AT .

Table iV.lﬁ . Mﬁteﬁnl-\iise Textile éqnsumptlon in Indonesia ,
: ) . P L o o (ram) i
1967 1968 - 1969 Ryl B 1971 . 1972

Natura) © 99,400(81)  99,300(83)  100,900(77) *  86,700(72) = 94,000(65)  97,449'60)
Regenerated S1LS000 9,350( 8 1L051{ 8 - 9,087( §) :- 10,856( B) 10,823 ( 7
Synthetie 1,066 ( 9)  10,493( 9)  19,341.(15) - 24,255(20) 38,626 (27) .- 52,674 (33)

Total 122,006 119,348 151,292 . 120,642 143,482 . 160,996

!‘.Iot.e.s: ( }oeee- %on total textile consumpticn, ‘ Source: Exports Statlatics, FAQ

"1y | BEsumated by the ratjo of FAQ/Exports Statiatica in 1971

The natural fiber consists mostly of cotton, however, the absolute amount
has been almost unchanged over the past five years. The same applied to
the case of regenerated fiber, '

‘On the other hand, as far as the synthetm fiber is concerned 4,8-fold incre-
ment from 11, 000 tons in 1967 to 53, 000 tons in 1972 has been achieved. In this
respect, the increment achieved during the years 1971 and 1972 is particular-
ly conspicuous, In other words, it can be stated that the textile consumption
increment in Indonesia achieved aver the past five years has been the result
of the increment made in the synthetic fiber consumption, As a result, the
"rate comprised by natural fiber in the total textile consumption has been
reduced to 65% in 1971 from 81% in 1967 and further, was lowered to 60%
by 1972,

- On the contrary, the share of-synthetic fiber (share comprized by synthetic

. fiber in the total textile consumption) grew from 9% in 1967 to 27% in 1971
and further up to 33% by 1972, Concerning the ratio compnzed by the re=-
generated fiber, a slight reduction trend haa been noted.

‘Tables IV-17 through IV 19 ahow the matena.l-wise consumption and the
“rates thereof obtained on the same method as applied to Indonesia concern-
ing the Philippines, Thailand and Malaysia. It must be noted here that the
production of synthetic fiber is being carried out in the Philippines and

. Thailand so:that the production amount was obtained on the basis of the
Textile Organcn and the consumption level was assessed by adding the pro-
duction amount to the export amount obtained from the 11-country export
statistics. In the case of thege three countries, the consumption of natural
fiber and regenerated fiber has been maintammg over the pa.st four years
either atatus quo or a slight uptrend
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' Table IV-17° 'Materiak'wise Textile Consumption In The Philippines o
BT e e pate ! IS PR : . o i - e (tnn)

1967 1968 1969 - 190 . 197 s
Na"turizl‘ s 40,100(57) 46,900{52) 46,200 (50) 43,700 (50) . 40,600 (40).. .
Regencrated ©22,223(31)  26,599(30}  27,800{30)  25,315(29) 27,306 (27)
Synthetlc . B,508 (12) 15,798 {13} 18,218 {20} 18,942 (21) 33,696 (33 - -
Total 70,833 89,297 92,218 87,957 - . 10,602
Note: ¢ ) ----- % on total textlle consumption Source: Exports Statistics, FAO,
\ Textile Organon
Table IV-18  Material-wise Textile Consumption in Thailand ( ) )
. : \ ton
Y67 1968 1969 1970 1971
thural : - 71,800{79) 65,500 (78) 62,500 {75} 66,0600 (73) 71,200 (ﬁﬂ)
Regenerated 9,032 {10) 7,942 (10) 8,039 (10) B, 46 ( Y) 9,330( 9
Synthetic 9,983 {11) 9,972{12) 12,583 (15) 16,89 (18) 24,016 {23)
Total 90, 815 83,414 83,122 91,910 104,546
Note: () ----- % on total textile censumption Source; Ex[;orts Statistles, FAO,

Textile Organon

-~ Table IV-19  Material-wise Textile Consumption in Malaysia

(ton)
1967 1968 1969 1970 ' 1971
Natural 17,100 (72) 23,500 (76) 21,800 (70) 23,000 (72} 21,700 {62)
Regenerated 3,693(16) © 2,733( 9) 3,225 (10) 2,197( 7) 4,840 (14)
Synthetic 2,805 (12) 4,475 {15) © 6,273 (20) 6,720 (21) B, 274 (24)
‘Total 23,598 30,708 31,298 31,917 34,814
Note; ( ) ----- % on total textile consumption Source: Exports Statistlcs, FAO

On the contrary, the consumption of synthetic fiber has grown over the past
four years by approximately 4 times in the case of the Philippines, 2.4
times in Thailand and approximately 3 times in Malaysia, thereby displaying
an analogous trend to the case of Indonesia. In the case of the Philippines

in particular, the ratio taken up by regenerated fiber in the total textile
consumption has been displaying a high level of 30% over the past four years
and in thig respect, the Philippines shows a unique trend.

Form-wise Synthetic Fiber Consumptmn on the Basis of the ll-country
Export Statisticas:

'Table IV 20 shows the classification of Indone31an synthetic flber consump-
tion into the categories of F'Y, SF, spun yarn and fabric.

Tab_le lV-20 Form-wise Synthetic Fiber Consumption in Indonesia

) (t'on)
1967 1968 1969 1970 1971 . 1972 -
5F, FY 236 ( 2) TIB( 7) 5,249 (27) 5,473 (23) 8,534 (22) 16,125 (31)
Spun Yarn = () 282 ( 3) 1,470 ¢ 8} 3,337 (14) 8,186 (21) 11,829 (22)
Fabric 10, 830 (98) 9,498 (90} 12,622 (65) 15,445 (63) 21,906 (57) 24,720 (47)
Total 11,066 10,498 19,341 24,255 38, 626 52,674
Note; ( ) --=-- % on total synthetic textlle consumption Source: Exports Statistics
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For the year 1967, the consumptxon in: the form of. FY, SF. and apun yarn was C
extremely small and most of the; conaumpt:on was.taken up; by that of. fabr;c.
However, the consumptmn in:the form of F'Y,:SF and spun yarn haa igince -
been showmg yearly growth:so that by 1972 the. consumption. dlsplayed the _
levels of: 16, 000 tons, for SF. and FY,.and:12, 000 tons for spun:iyarn,. thereby_

.. increasing the rate of FY and SE together in the’ tota.l eynthetm fiber:con-"" ‘
. Bumption up to. 31% and. that, of spun yarn to, 22%. .- The’ rate takem up by fabru: :

on the contrary was reduced to AT%, hr e e e e '

Tablee V.21 through Iv- 23 ahOw the form wise consumptmn in the Ph111p-
pmes, ‘Thailand a.nd Malays:.a.. o Lo c :
Table IV-21  Formwise Synthetic Fiber Consumption in The Phiippines

~(ton) -

1967 1968 - 1969 1970 1971
SF, FY 4,221 (50) © 10,111 (64)" " 11,474 (63)° 13,019 (69) 28,280 (84)
Spun Yarn 4345 L2608 L) 327() | E80( 3)
Fabric 3,853 (45) 4,441 (28) 5,505 (31) 5,596 (29) - 4,536 (13)

.. Total 8,508 - 15,798 . . 18,218 18,942 33,0696

Source: - Exports Statistics,’
Textlle Organon

Note:  )----- % on totdl synthetic textile consimption

Table IV-22  Form-wise Synthetic Fiber Consumption in Thailand

(ton)

1967 1968 1969 1970 1971
SF, FY 2,207 (22) - 2,502(25) 5,680 (45) 9,812 (58) 18,682 (78)
" Spun Yarn 834 ( 8) 986 (10)  1,858(15) 1,751 (10)  1,648( 7)
Fabric 0,942 (70) 6,484 (65)  5,045(40) 5,331 (32) 3,680 (I5)
Total - - 9,983 9,972 - 12,583 16,894 24,016

- Source: Exports Statisties, Textile Organon

Note: () =----- % ontotal synthetic textile consumption .

Table IV-23  Form-wise Syathetic Fiber .Cor'lsumption in Malaysin

: _ (ton)
1967 1968 - 1969 , 1970 1971 .
o SF, FY 225 ( By 289 ( 0) 292 ( 5} © B36( 8) . 1,083 (13
Spun Yarn - (-} 40( 1) 101 ( 1) 303 ( 5) . i34( 2)
Fabhric 2,580 (92) 4,146 (93) -~ 5,880 (94) 5,881 (87) 7,057 (85)
Total 2,805 4,475 6,273 6,720 - 8,274

Source: E.xpor'cs Statlstics

Note: ( )----- % on toral synthetic textile consumption
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~ The trend-in-the form-wise synthetic fiber consumption rate in the Philip-
- pines and-Thailand :shows analogy with that in Indonesla, ‘however,’ both the
: Phlhppmes and Thailand show a considerably higher level of: consumptmn
- rate in the form of FY and SF when compared with the case of Indonesia
's0-that by 1971, the rate in the case of the Phxlippmes was 84% and 78% in
. Thailand,. Also, the conaumptmn rate in the form of spun yarn is cdngider-
ably low in both cases of the Philippines and Thaila.nd and a trend of slaght
decrease in this respect year after year is noted. v

Further in the case of Malaysia, an overwhelming portion is taken up by
the consumption in the form of fabric even in the year 1971 and consumptmn
in the form of FY, SF and spun yarn is extremely low.

“(3) Matenal-wwe Synthetic Fiber Consumption on the Bas1s of the 11 country
Export Statistics

Table IV-24 shows the synthetic fiber consumption in Indonesia in accord-
ance with materiala, The material-wise consumption in the year 1972 re-
veals the highest extent in the case of polyester SF at 22,000 tons 'followed

* by 15, 0600 tons of nylon FY and 12, 000 tons of polyester FY. In view of the
material-wise consumption growth over the past five years, it is revealed
that nylon FY (including SF) increased by 4, 5 times, while polyester SF by
3.6 times, polyester FY by 10, 3 times and acrylic SF by 8. 0 times.

Table 1¥-24  Material-wise Synthetic Fiber Consumption in Indonesia

(ton)

1967 1968 1964 1970 1971 1972
Nylon §¢ 45 ( 1,3} 62( 0.6) 4741 .5) 124 ( 0.5 M- 16¢-)
" FY 3,170(28.6) 2,919 (27,8) B,262 (42.7) 9,097 (37.5) 10,943 (28.3) 14,88) (28,3)

Polyester SE 6,185 (55,9) 6,019 (57,3) 7,784 (40.2) 11,089 (45,8) 18,217 (47,4} 22,491 (42,7)
" FY  1L,183410.7)  974(9.3) 1,908( 9.9) 2,97 (12.2) 6,533 (16.9) 12,221 (23.2)

Acrylic SF 383( 3.5) 524 ( 5.0) 913( 4.7 978 ( 4.0) 2,862( 7.4) 3,065( 5.48)
Total 11,066 - 10,498 19,341 24,255 38,626 52,674

Share of SF{%%y 60,7 62,9 47.4 50,3 54.8 48.5

Note: () =-=--- % on total synthetic textile consumption Source: Exports Statlstics

Polyester F'Y in particular shows a high extent of growth over the past two
years. Because of this fact, the rate comprized by polyester FY in the

total synthetic fiber consumption inereased drastically from 12% in 1970 to
23% in 1972. In the meantime, the rate comprized by nylon FY displayed

a diminishing trend, while polyester SF and acrylic SF rates maintaining

the status quo. The rate taken up by SF in the total synthetic flber consump-
tion is approximately 50%.



; ‘;Tables IV 25 through IV 27 show the matenal-wise synthetic f1ber ccmsump- X
.- tion. regardmg the Philippines; Thailand and Malaysia. "It can be ‘seen from
these tables.that the consumption rate of the materials- vary conmderably
. from country to.country, -As far as the: matenal ~wise’ consumptmn rate for..
..:-the year 1971 is concerned, -the Philippines: shows the’ highest rate of 44%
o in polyester SF, followed by 37% for nylon FY and 9% for polye ster FY. '

Table IY_Z_S Mntﬂial-wisé Synthetic Fiber consamption in '_l'he thﬁp:nes S

(tony

‘ 1967 1968 . 1969 . 1970, 197
" Nylon SF 49( 0.6) .- 21(:3.1) - 115{.0.6) 116 (' 0.6) 89 ( 0.3) -
SRy 13,662 (43,1)7 7,149 (45.3) 8,350 (45,9). 7,348 (38,8) - 12,567 (37.3)
Polyester SF - 2,862(33.6) * 4,823 (30.6)  5,892(32,4)  B,042 (42,5} 14,986 (44.4)

SO FY LOM(ILY) LBSI(ILTY  1,722( 9.4) . 1,748(9.2) 3,035 9.0)
_Acrylic  SF 921(10.8) 1,954 (12.3), 2,139 (11.7)  1,688( 8.9) 3,019 (-9.0)
Total 8,508 15,798 - . - 18,218 18,942 - 33,696

Share of SF(%) 45.0 43.0 4.7 52,0 53,7
_ Source: E.xpurts Statlstics, Textile Organon
Note: ( )

} mame- % on total synthetlc textile conqumptlon

Table IV.26  Material-wise Synthetic Fiber Consumption in_'l_'h_allﬁnd '

{ton}
1967 1968 1969 1970 1971
Nylon SF 116{1.2)  68{ 0.7 a0y 81 ( 0,5 -
" FY 3,812(38.2) 4,450 (44,8) 4,322 (34.3) -4,807(28.4) 6,901 (28,7)
Polyester SF 4,531 (45.4)  3,985(39.9)  7,113(56.6) 9,479 (56.1) . 13,124 (54.7)
FY 832( 8.3) 1,028 (10.3) 622 ( 4.9)  1,872(11.1) = 3,116 (13.0)
Acrylic SF ©692( 6.9) 4321( 4.3) 515( 4.1) 655( 3.9)  B75( 3.6)
Total 9,983 9,972 12,583 16, 894 24,016
Share of SF(%} 53.5 - 45.9 60,8 - 60,5 .58,3

Note: () =---

Table IV-27  Material-wise Synthetic Fiber Consumption in Malaysia

Source: Exports Statistics, Textile Organon

% on total synthetic textile tonsumption

(ton)
1967 1968 1969 1970 1971
Nylon SF Ce (=) 3(o.n 9¢0.1) 6(0.1) 2(-)
" FY 0 1,073(38.3)  1,961(43.9) 2,256 (36.1)  2,715(40.4) 3,574 (43.2)
Polyester SF 879 (31.3)  1,277(28.5) 1,929 (30.7) 2,083 (31.0) 2,355 (28,5)
J FY 688 (24,5  1,071(23.9)  1,820(29.0) 1,747 (26.0) 2,175 (26.3)
Acrylie SF 165( 5.9) 163 3.6)  259(4.1)  169( 2,5  -16B{ 2.0)
Total 2, 805 4,475 " 6,273 6,720 8,274
Share of SF(%) 37.2 32,2 34,9 33.6 30.5

Note: { )

% on total synthetic textile consumption

Source; Exports Statistics



. In the case of Thailand, .the highest rate of 55% is taken by polyester SF,
. followed.by 29% for nylon FY and'13% for polyester FY. ‘Malaysia on the
.. other hand shows the highest of 43% for nylon FY, followed by 29% for
' polyester SF and.26% for polyester FY, thereby showing an order which
is different from those of the other countries. ' This is due to the fact that
.in Malaysia, approximately 1/3 of nylon FY consumption every year has
been comprised by tyrecord fabrics and fishing nets.

3-.2-2 Material-wise Textile Consumption in 1971

On the basls of the results of the scrutmzzatmns made in the foregoing para-
graphs, an estimation is made on the material-wise textile consumption in Indonesia
which was achieved in the year 1971. It was already estimated in 3-1-2 that the
total textile consumption in Indonesia was 135, 000 tons. Concerning the rates of
each one of the materials, Table IV-16 shows that in 1971, natural fiber took up
65%, regenerated fiber comprised 8% and 27% by synthetic fiber. In view of the
trend of these rates, it seems reasonable to apply these material-wise consumption
rate for the year 1971 directly to the present scrutinization. Inother words, the
share of synthetic fiber is therefore estimated as having been 27%.

As shown in Table IV-24, the material-wise rate of synthetic fiber consump-
tion displays a considerable extent of fluctuation from year to year. Therefore,
in this case, the average of 1970 and 1971 figures was adopted as the material-wise
synthetic fiber consumption rate for the year 1971. This signifies that the rates
are 33.1% for nylon FY, 46, 6% for polyester SF, 14. 6% for polyester FY and 5. 7%
for acrylic SF,

On the basis of the above data, the consumption of each of the materials
and the rates comprised in the total textile consumption in the year 1971 can be
obtained and stipulated as shown in Table IV-28. It must be noted here that the
separation into SF and FY concerning the regenerated fiber was undertaken in
accordance with the method stipulated in III 2-2-2 (4). Also, for the most part, the
regenerated fiber consists of rayon.

Table IV-28  Material-wise Textile Consumption in Indonesia (1971)

_ Quantity {1/y} Ratlo (%)
Cotton, Qther Natural Flburs 87,750 65.0
Nylon FY : 12,060 ’ 8.9
Polyester SF b,

y 1 .990 127,00
Polyester FY 5,320 3.9
Acrylic 5F 2,080 1.5
Regenerated SF . 8,640 : 6,4
‘Regenerated FY 2,160 1.6} -0

Total 135,000 100,0

Source: UNICO Estimote
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Companson w1th the Prevmua Survey Results

“In accordance with the forecast’ resulta made in the- previous survey. the
matenal-wxse textile consumption:in 1971 (in the case of 12%/y growth rate for the’
" total textlle) is as shown in Table IV-29, The total textile consumption amount ~
revealed by the present survey was, as mentioned earlier, 135,000 tons which.
exactly coincides with the result obtained through the previous survey. However,
the rates comprised by regenerated fiber and synthetic fiber in the total'textile -
consumption have shown a considerably higher level. than the ones obtamed 1n the '
prevmus survey. ‘ :

Table IV-29 ~ Material-wise Textile Consumption in Indonesia Obtained by Pravious Surv:y (1971)

Quantity (t/y) Ratio (%)

Cotton 99, 8OO 74,3
Nylon FY o 7,900 5.9
Polyester SF ) 12,700 " 9,4
Polyester FY 4,900 3.6 »21.2
Acrylic SF 1,200 0.9
Others 1,900 1.4
Regenerated SF 5.100 ° 3, S}A 4.5
Regenerated FY 900 0.7

Total, . 134, 400 100, 0

Note: Average annual growth Source: The Republic of Indonesia, Survey
rate is 12, 0%, Report on Synthetic and Rayon Fibar

Industry Development (OTCA, Feb. 1973)

A8 far as this point is concerned, it is considered that in the previous sur-
vey, estimates of share of the regenerated fiber and the synthetic fiber were made
on the basis of the exportation made from Japan and Singapore, while in the present
survey, the study was made on the basis of the 1l-country export statistics as
mentioned above, Therefore, the accuracy of the present survey results is con-
sidered to be much higher than that of the previous survey.

4, Synthetic Fiber Demand Forecast in Indonesia

The population forecast figures and the per capita GNP forecast figures
shownin Table IV-30 were employed as the basic data for the demand forecast.
~These figures are identical to those stipulated in the previous survey and the calcula-
tions have been made on an assumption that the grdwth rate of the population and
the per capita GNP will be maintained up to 1981.

Table IV-30  Forecast on Population and Per Capita GNP in Indonesia

1970 1972 1973 191 . 1975 1976 1977 1978 1979 1980 1981
Population (108 men) 1244 127.5  130.9 1340 1371 14D.3 143,53 1468 150.2  153.6  1S7.1
Per Capha GNP (US$/y) 14 120 127 133 14} 148 156 165 173 7 183 193

Source: Departemen Perindustrion, A, D., World Bank's Report

_.6'9'_.



4-1: ' -‘.Dome‘ gtic Total Textile Consumption.
.., As stated in the previous survey generally speaking, there is a P’ositiye
correlation between per capita textile consumption and per capita GNP in a given
country. o o _ 3 : .
| Figure IV-4 shows the results of plotting, on the basis of FAO's textile
" statistics and AID's per capita GNP, the correlation between the per capita GNP

. and the per capita textile consumption concerning the developing 29 countrie‘s having
more than one million population and with less than US54$500 level of per capita GNP

as of 1971.
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Figure V-4 Relationship between Per Capita Textile Consumption and Per Capita GNF in
Developing Countries (1971)

A detailed study of per capita textile consumption in Indonesia revealed, as
has been mentioned earlier, that a figure 1.09 kg/y can be taken as a reasonable
estimate, Therefore, this figure has been adopted in plotting Figure IV-4., The
regression formula can be etated as follows:

log y = -1.2175 + 0. 7019 log x (r=0. 73)

Where: y: per capita textile consumption (kg/y)

x: per capita GNP (US$/y)
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. Flgure IV 5 on the other hand shows the resulta of plottmg the data covering e
approxrmately pust'10 yea.rs up to the present regarding the countries belongmg to
the same area as, Indonesia. i, e., the Ph1l1pp1nee, _Thailand and Malayaia together

w1th the Indone s1anf 'ounterpart data.
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Southeast Aslnn Countries

Relationshlp between Per Capita Textile Consumption and Per Cnplla GNP in

In the case of Indonesia, little increase has been achieved in terms of per
capita GNP during the period from 1962 to 1971 according to the AID material,
thereby presenting a certain extent of doubt as to the rehablhty' of this material,
However, regarding the Philippines and Malaysia, the plotted points align them-—
selves in the vicinity of the regression line obtamed from the plottxng made in .

Figure IV-4,

In the case of Southeast Asian’ countrles, it has been revealed that the per
capita textile consumption and the per ‘capita GNP relat1oneh1p can be clearly re-
presented by ‘the abova-mentioned regreee:on formula. .

~Further, Figure IV-6 shows the regreesion lme regardmg the correlation.
between the yearly per caplta textile consumption in the various ‘countries of the

world and the GNP per capita.

from year to year,

mamtamed m the future.

The regression line remains almost unchanged

—71=~

Therefore, it is as sumed t:ha.t the correlatmn between the per



. -._-lo;y=-| |s1+o.anlou(r-oomn=35 S
] '_:o;y-'-ooouusaltogx(r=088)n=4ﬂ\_‘Z_'
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" og ¥’z Z1.024 40,639 log x (r=0.91)n=60

" logy = ~1.132'+ 0,664 log x (r = 0.95) n = 65
1970 logy = =1,197+0.694 log x (r = 0.95) n = 64
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Figure IV-6 Relntionship between Per Capita Texﬁle Consumpuoﬂ and Per Capita GNP in the World

Here, the key point in the formulation of the demand forecast for Indonesia
in terms of per capita textile consumption is to forecast the time factor as to when
the per capita textile consumption in Indonesia will attain the similar status to
those displayed by the other countries as shown in Figure IV-4.

'As is evident frdm‘Figure IV-5, there mﬁst_: have been some reason for the fact
that the actual record values of Indonesia have invariably been staying downward .
from the regression line for the past decade.

Howaver, in the F1rst Five-year plan, the textile industry of Indonesia
accomphshed results exceeding the originally set target figures and the Second
Five-year Plan which starts this year also involves the emphasized target of -
further substantiation in the clothing supply. In view of the results obtained through
the on-site surveys, the facility substantiation is now positively undertaken both
in the case of P.N,. Sandang and Pinda Sandang and highly active facility expansions
are bemg undertaken at fore:.gn joint-venture companies, local-capital private
i 1ndustrxes. getc. ] : .

‘ Aléb'. a number‘ of applications for the industrialization of synthetic SF and
FY productions are being submitted. It is therefore strongly anticipated that the
- textile consumption level of Indonesia will quickly approach the level of the other
S countrles.
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. tile consumption in Togo mcreased from 0.7 kg/y'i in’ 1962 to'2;2 kg/y in”

In the .followmg paragraphs “éxamples of ':'te:i:tile":'e'on'eutripti._(miiﬁdi"em’ent" ini o

"-rnent thereof has been conspxcuous Accordmg to’ Table IV 314 thei per: a
thereby displaying an increase by 3.1- tn'nes. The per cap1ta textile: consumpt:.on
growth is- ‘also’ high-in the cases of’ Cameroon and Congo where the’ consumptmn _ :
.grew by 2. 3 t1mes and 2. 0 t1mes reapectively durmg the period from 1962 to 1971. -

' Table'lV-Sl .Tlﬂ_ld of I’erCapitaTeitile'Cnnsuniptlon in :l)_eveldp_lpﬁceunt_rleq_'=.? A R
' e s e S T e e Ckgiyy

. " owme2 1963 1964 1965 “190b '-_sni;m 1968 1969 1970 1971 “';‘7"[‘}’:’%2,
Togo 0.7 Ll,o23 020 a5 26 260 L7 20 w2 ad
Cameroon- - L3 L1 L6 13 14 20 L9 22 27 %0 23
- Cong, Penple’s Rep. of . ‘1.1 " L5 B B A TR X R X BRI ¥ EEIEE R Ch e N N A,
Equador. . . LT 20 2,30 23 R 22 un s 800 Te R
Cemtrat African Rep. LA .~ LS. 0 2.+ L7 07 -2.0- 20 - 280 Caa el pedt ot
Thatland LB LB 23 25 28 3,0 26 26 28 . 29 Lo -

Source:” A0 ;

In these countr:es, the per cap:.ta textxle consumptmn was: low in’ the outset
so that in the case.of Indonesia,.it is amply anticipated that a sudden increment will ’
be achieved in the forthcommg decade in per capzta text11e consumphon towards the
level of 2 to 3 kg/y i : . : o S

If an aseumptmn is made that from Table IV 30 the per eapita GNP will be
US$193/y, in 1981, and if per ‘capita textile consumption for the same year is
obtained in accordance with the above-mentioned regression formula, the result
becomes 2,44 kg/y. As the per capita textile consumption in 1971 was 1,09 kg/vy,
the expected increment rate for the forthcoming decade will be approximately 2, 2
times. The achievement of 2, 2-fold increment in per caplta textile consumption
during a decade represents a considerably drastic increase. However, as has al-
ready been mentioned, the. per capita textile consumption for the year 1971 was
estimated to have been 1, 09 kg/y and therefore, the level is on especially low level
amongst the developing countries. Also in view of the fact that there are several °
examples in foreign countries in which the above-mentioned drastic rate of growth
has been already achieved, it is highly possible that such a growth in the consump-
tion will be attained in Indone sia in view of the actwe present status ‘of text1le '
industry in Indonesia. NI :

It is well known that Indonesia is rich'in ml productmn and the indus tnah-
zation is also advancing rapidly so that a remarkable economic’ growth is being
forecast for the future of Indonesia. An .integral observa.tmn of these factors will
almost surely lead to a forecast that per capita textile consumptmn will be 2 to 3
kg/y. Total textile consumption in Indonesia in 1981 15 forecast as shown in
Table IV- 32. :
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o TablelVl!z T,Toiﬁl"i‘éx-ti'le Cdi;ﬁpnﬁpiidn and Per Capita '_i'extile C_oiuumptibn _ln Indonesia in 1981

* .. Per Capita Textile -

" Total Textile

G‘rqwth R.m.. (%/y) o

'M{nlmum?":- _
" Medlum

Maximum

2.2

2.4

S 2.7

. Consumption (kg/v) - . Cohsumption (t/y)

351, 000 10.1
383,000 Ll
420,000 12,1

' thééf_ . -Population 157_106. men
2. Per Capita GNP US$193/y

4-2

4-2-1 Share of Synthetic Fiber

Domestic Synthetic Fiber Demand

- Source: UNICO Estin-iate

The share of synthetic fiber in Indonesia has been forecast on the basis
both on the trend of share of synthetic fiber in other countries and on thé future
- supply/demand balance of natural fiber and regenerated fiber in the world.

(1)

Forecast Based on the Share of Synthetic Fiber in Other Countries:

Figure IV-7 shows the trend of share of synthetic fiber in Indonesia as
well as in the Philippines, Thailand, Malaysia all of which are located
-in Southeast Asia. In 1967, the share of synthetic fiber in these four
countries were approximately 10%, however, the growth of share of
synthetic fiber in the Philippines attained a level of 33% in 1971 which

is higher than the case of Indonesia, Thailand and Malaysia.

Also the

share of synthetic fiber in Indonesia in 1971 was 27% which is higher
- than the rates attained in Thailand and Malaysia. '

e
4l -

Jog -~

20

Share of Synthetic Fihes

!
'
'
i
i

.A.t RS- S

15 Indonesia
"5 Phikllppines
T 3 Thoilund
M Malaysia

Fhilippines

AL

/ Indunesia

Y

/ | / ‘[';hullu;'l-l.I.

A
i an

Source: Lxports Stotistios, FAD

Textile Organan

L

1967

1964

1469

Yuar

te70 1971 1972

Figure IV-7  Trend of Share of Synthetic Fiber in Southeast Asian Countries
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It is eomehow diff:cult to understand tha.t share of synthetm fiber in :
'Indonésia is higher than that of Thailand, as the aynthetu: fiber " process-
ing industry of Indonesia began much later than that of Thailand where

- the industry has better progreased. Therefore, the share of synthetzc
fiber in'Indonesia should rather be lower than that of Thailand. The
reason why the share of synthetic fiber in’ ‘Indonesia in 1971 was higher
-than that of Thailand may be attributable to an as summption that the above-
mentioned exportation from Singapore to Indonesia was deemed to be on
a level of 70% of the difference between the import of textile (except .
clothing) into Singapore and the export of textile {except clothing) from
‘Singapore. Also, in this ‘case; it may be due to the fact that the above~
mentioned 70% rate was unzformly applied to all the natural fiber,
regenerated fiber and synthetic fiber.

On the other hand, .the trends of share of synthetic fiber in the developed
countries are shown in Figure IV-8. Share of synthetic fiber in these
countries in 1962 were 10 to 15%, and then were increased to 35% to 40%
by 1971, and no saturating trend has yet been noted in this respect. This:
being the circumstance, it is forecast that the share of synthetic flber in
Indonesia will further increase in the future.
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Figure IV-8  Trend of Share of Synthetic Fiber in Developed Countries

Due to the 1nsu£f1c1ency of data on ea.ch one of the countrles, it is dlfflcult
to forecast the future trend of share of synthetic fiber in Indonesia, -
Therefore, Figure IV-9 shows the integrated trend of share of synthetic
fiber in the four countries. = :
In formula.ting this Figure, the rates of the Philippines have been shifted
by one year, e,g., the 1970 figure was plotted in the 1971 position in the
Figure, due to the fact that the rates of the Philippines are higher than
those of other countries.
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Figure IV.9  Master Curve of Sha;e of Synthetic Fiber

As an almost distinctive trend is present in the Figure, the trend was
approximated to the logistic curve. In this case, the upper limit of
share of synthetic fiber was set at 40%, on the basis of the observations
of the above-mentioned actual records of the other countries, weather
conditions in Southeast Asia and also the forecast data on the synthetic
fiber demands of the world mentioned in 2-1.

In the previous survey, the upper limit of share of synthetic fiber was set at
35%. However, in the present survey, the upper limit is forecast at 40%
due to the fact that no trend towards saturation has yet been noted in the
developed countries and that the supply/demand balances of natural fiber
and regenerated fiber are deemed almost definitely to become tight, The
regression formula is as follows;

log ( y><10 )= —406.81 + 0.20807x (r=0.959)
Where : ¥ + Share of Synthetic Fiber (%)
x . Year(e. g, 1975)

Figure IV-10 shows the forecast of share of synthetic flber on the above-~
mentzoned regressmn formula.

Table IV-33 shows the share of synthetic fiber in Indonesia up to 1981
estimated from the above- mentloned regreasmn formula, i.e., 38,2% |
in 1976 and 40 0% in 1981,
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"Table IV-33  Forecast on Share of Synthetic Fiber in Indonesia

. : (%}
1971 1972 197 1974 1975 1976 1977 1978 1979 1980 1981
Shave of Symhetic Fiber 27,0 0.4 315 35.7 ar.2 38,2 3.9 29.3 39.6 39.8 40,0

Source: UNICO Estimate

Forecast Based on Natural Fiber and Regenerated Fiber:

It would not be appropriate to take no account of supply/demand balances of
natural fiber and regenerated fiber when formulating a forecast on synthetic

fiber demand in a certain country,

The reason for such an assumption is that natural fiber or regenérated fiber
and synthetic fiber are interchangeable in some uses. This being the cir-
cumstance, studies were made concerning the future availability of re-
generated fiber and cotton which occupy most of the natural fiber demand in
Indonesia, ' ' ' :

(a) Availability of Cotton:
1) The Future Supply/Demand of Cotton in the World

It is gen'erally,understood that the prospect on cotton produc-
tion expansion is poor throughout the world.

Table 1V-34 showa an estimate on the extent of future cotton
cultivation areas of major cotton producting countries and other
. countries on the basis of the "Cotten', published by the Inter-
national Cotton Advisery Committee and the "Monthly Report of
Japan Spinners' Association', published by the Japan Spinners'
Association, ' '

=77-



"Table IV-34  Forecast on Cotton Plantation Areas in the World

..... (103 ha)
_ 1971, 1976 1981
Mexico 49.4 450 450
u, S. A. 4,221 4,000 4,000
North, Central America ) 256 200 150
Brazil 2,606 2,500 3, 000
South America 2) 891 1,100 1,300
Western Europe 259 150 50
Eastern Europe 65 50 50
L. S. S, R. ' 2,565 2,700 3, 100
Chlﬁa, People's Rep, of 4,689 4,700 4,700
lndla 7,683 7,300 7,000
Pakistan 3} 1,845 2, 000 2,200
Turkey 041 600 500
Asia P 1,040 1, 100 1,200
Oceania 36 50 100
Egypt 659 650 630
“Sudan - 512 550 600
Africa ) 3,414 4,000 4,500
World Total 31,967 32,100 33,550
Source: Cotton (ICAC),’
Monthly Report of Japan Spinners’ Association
Notes: 1) Excluding Mexico, U.§, A,

2)

Brazil -

3} Including Bangladesh

4)

)

"

China, People's Rep. of, India, Pakistun, Turkey
Egypt, Sudan

"

According to this estimate, the cultivation areas in 1976

is approximately the same as the areas in 1971, It is also
estimated that even in 1981, the cultivation areas will be
increased by only 5% when compared with 1971. In other
words, the future cotton cultivation area expansion is hardly
feasible,

It is expected that the cotton yield per unit area will increase
due to species improvements and progress in irrigation tech-
nique. Table IV-35 shows a forecast on future cotton produc-
tion, The estimate was made by calculating the expected in-
creases in the yield, on the basis of the data taken from the
"Production Yearbook', published by FAO, and by incorpo-
rating the calculation results into the above-stated cultivation
area data,



Table IV-35 ** Forecast on the Cotton Production'in the World ' " -

P

1971 LU 1976 - 1981

- Acreage (103 ha) 31,967 32,100 33,550
Yield  (ton/ha) 0.365 . 0.380 0,395,
‘Produccion (103 ton) 11,668 12,200 13, 250

Source: FAO, Table 1V-34

On the other hand, Table IV-36 shows a forecast on future
world cotton demand, The estimate was made by calculating
the expected per capita cotton consumption on the basis of the

" trend in the data taken from the above-stated Figure IV-2, and

by incorporating the calculation results into the expected world
population estimated by FAO,

Table IV-36 Forecast on Cotton Demand in the World

1971 1976 1981
Per Capita Consumption (kg/y) ~ 3.14 ' 3.01 2.88
Population (106 men) - 3,797 4,208 4,671
Consumptlon (103 ton) 11,923 12,666 13,452

2}

Source: Textile Organon,
FAO

According to Table IV-35 and Table IV-36, demand in 1976 will
exceed supply by 470, 000 tons, and in 1981, by 200, 000 tons.
Therefore, it is expected that cotton supply position will be
tight in the future, and therefore circumstance will not easily
allow cotton import,

Future of Domestic Cotton Production in Indonesia

In Indonesia at present, cotton is cultivated in East Java and
the Lombok Island, however, the output is low, It is under-

.stood that there are a large amount of areas in Central Java,

South Sulawesi or the Bali Island which are suitable for cotton
cultivation, and positive efforts have been exerted there in
order to promote cotton production.

Nevertheless. accordmg to the draft of "Pola Pembangunan
Industri Tekstil Repelita Tahap II", the cotton production dur-
ing the Second Five-year Plan is as shown in Figure IV-11.
The figure shows that the output in the final year of the plan
(1978/1979) is approximately 14, 000 tons which corresponds



- to bnly_.‘O._0_9 kg/y per capita cotton consumption, Therefore,
it seems inevitable that Indonesia will have to depend on import
from other countnes regarding the cotton supply for some

" time to come, and the circumatance will not allow Indonesia to

"_achzeve a vast increase in the cotton demand
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Figure IV-1] Cotton Production Plan in Indonesia .

() Availability of Regenerated Fiber

It is understood that the prospect on regenerated fiber production

- expansion is not bright throughout the world, In the developed
countries, regenerated fiber production is already declining due to
the increase in the production cost caused by the price hike of
material wood and increase in anti-pollution expenses, In the
developing countries, on the other hand, inspite of the efforts for
enhancing the production capacity, no significant production increase
seems feasible,

Figure IV-12 shows the export surplus of major regenerated fiber
producing countries and others. The figures were obtained by
deducting domestic consumption from production. The only count-
ries which possess comparatively large export surplus in 1971 are
those in West Europe and Japan. In the West European countries,
however, the export surplus is rapidly declining, and also in Japan,
the export surplus shows a shght ‘downtrend.

Table IV-37 shows the destination-wise rates of regenerated fiber
exportation from Japan. Also, Table IV-38 shows the same rates
in the case of exportation from West European countries. Approx-
imately 60% of the exports made from Japan is destined to Asian
countries and rates display a trend of slight increase. The exports
from West Europe are dispersed to various destinations with the
major locations such as East Europe, the U, S, S, R., Asia and
Africa. The rate of Asia-destined exports from West Europe is
between 10% and 20% and, here again, a slight extent of uptrend is
noted, :

-However, as has been mentmned earlier, the export surplus capacity

. of both- West European countries and Japan is declining so that it
would be difficult for Indonesia to drastically increase the regenerated
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Figure IV-12  Trend of Export Surplus of Regenerated Fiber in the World

Table IV-37  Destination-wise Regenerated Fiber Exportation Rate From Yapan

(%)

1967 1968 1969 1970 1971
Canada _ . 1.1 1.3 0.9 - 0.6 0.4
U,S5.A. 5.8 5.7 5.3. . 3.7 3.0
Western Europe 2,3 2.8 4.7 4.1 3.3
 Northern Europe 0.9 0.7 0.9 0.6 0,1
Eastern Europe 0.6 1.3 3.0 4.7 3.8
U.S5.5.R. 3.5 3.0 3.5 1.9 2.3
China, People’s Rep. of 9.3 6.5 5.3 10.0 3.8
Asia 1) - 53.9  60.7 61.3 56.2 64.9
Latin America 4,8 4.6 - 4.5 5.8 - 6.7
Oceania 3.5 3.6 3.4 3.0 3.1
Africa 14.3 9.8 7.2 9.4 8.0

Note: 1) Excluding Japan, China, People's Rep, of Source: Kasen Booeki Nenpoo
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. _ Table Iv-38 Destlﬁatl_oh-wlse Regenerntcd. Fiber Exportation Rate from West Europe

()
o 1967 1968 1969 1970 1971
Canada 0.7 1.0 1.1 1.5 1.0
U.S.A. o 12.3 14.9 121 8,2 10.9
Northern Europe 5.3 5.2 +.7 4.1 2.8
Eastern Europe 13.2 16,4 22,1 24.8 21.0
U.S.5.R. 14.8 7.9 9.7 14,5 15.2
Japan 0.3 0.2 0.2 0.2 0.1
China, People’s Rep, of 1.2 7.7 4,7 2.0 9.3
Asia D 15.7 16.3 14.7 (5.9 17,2
Latin America 3.8 3.1 3.4 3.9 2.1
Oceania 3.5 2.4 2.6 3.5 2,7
Africa 19,2 24,4 24.7 2].4 17.7
Source: International Rayon and Synthetic
Fibres Committee
Note: l) Excluding Japan, China, People's Rep, of

(c)

fiber consumption unless the Indonesian domestic production of the
item be undertaken,

At present, it seems that two or three companies are planning the
introduction of rayon production industrial operations in Indonesia.
However, nothing seems to be finalized concerning the commencement
period of such planned operations and therefore, it seems difficult for
sometime to come to fulfill domestic demand entlrely by Indonesian
domestic rayon productmn.

Share of Synthetic Fiber in view of Natural and Regenerated Fibers

Table IV-39 shows the per capita consumption trends of cotton, re-
generated fiber and total fiber in the developed countries, centrally
planned countries, and developing countries. In the case of the
developing countries, the consumption of both cotton and regenerated
fiber is lower when compared with the developed and the centrally
planned countries. As far as the per capita consumption of cotton

is concerned, a downtrend is conspicuous in the developed countries,
while a slight uptrend is noted in the centrally planned countries.
The trend in the developing countries seems to maintain status quo.



" Table IV-39 Trend of Per Capita Textile Consumption in the World ~* /% " 221 5e

“ 71904 0 1905 - 1966 - (967 .. 1964 . {969 . 1970 197N .
CoCemon T T e’ e, BB 66 .03, B3 el 60 L
- “Develiped Countrivs - Regenerated ) det 28 T2 27 2 D me e 27
SO rol Fisdes U132 a7t M3 14,00 15,0 1506 (s el
o CComon | 28 49 - 3.0 . 30 - 31 3.0 30 3.2 R
Cenlralls"l’lennnu(i Regenerated 0.8 :_ 08 - 07 0ET D _ e 0 g 0LE-
Coumtries gl Fibers . . 40d 7. 47 . 49 4.9 5.0 . 5.0, .5.3
. Couon oon1. 21 20 2.0 . x0 20 20 19
Devélnpingﬂuul‘urlea Regcnerated ' 03 :_ 3.3 B 0.4 a =ﬁ.$ 0.3 ) D _‘ 0.3 -_ll..'l .
S TowmlFibers 2w 2wl 26 26, 21 27 28 2.8 -

- Source; FAD-
On the other hand concerning the regenerated fiber. the developed
countries show a slight downtrend, while both the centrally planned °
and developing countries seem to maintain status quo, ‘In the devel-
oped countries, the per capita textile consumption is already on a-
high level. Also, it is expected that in these countries the share of
. synthetic fiber will advance in the future, the per capita consumptwn
amount of cotton and regenerated fiber will therefore continue to
_decline. Among the centrally planned and the developing countries,
there will be some countries in which the per capita cotton and re-
generated fiber consumption will rather increase than decrease.

Particularly concerning the developing countries, there are a number
of countries in which a vast extent of economic development is anti-
cipated in the near future and in such countries, the growth in the per
capita textile consumption is amply expected. This being the circum-
stance, the per capita consumption of cotton and regenerated fiber
will increase along with the mcrement ac}ueved in the synthetzc fiber
consumptmn per capxte.

The Indonesian per capita consumption of cotton and regenerated fiber
in the year 1971 was 0, 71 kg/y and 0. 09 kg/y respectively. On the
other hand, the per capita cotton consumption in the developing count-
ries over the period from 1964 to 1971 was 2,0 kg/y, while that for
regenerated fiber was 0. 3 kg/y. This signifies that Indonesia dis-
plays a lower extent of figures than the average level of the develop-
ing countries by 1.3 kg/y in the case of cotton a.nd 0. 2 kg/y in re-
generated fiber. - :

However, a vast degree of economic development is anticipated in
Indonesia in the near future and the forecast is made for the year 1981
that the per capita textile consumption will grow approximately 2.4
kg/y. Therefore, in spite of the fact that the environment by that
‘time will be such that the pro’curemeﬁt'of both' cotton and regenerated
fiber will be much more dlfflcult, in view of d1vers1f1catmn in. the
clothing - commodities, 'the consumptmn amount of such fibers is ex-
pected to gradually approach the. average level of the developmg
countnea. '
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L 4i2-2 éﬂateria_l_fwi_gg Synthetic Fiber Demand Rate

Th'e\ﬁas't-trlend_of material-wise synthetic fiber consumption rate's. in .

" Indonesia have already been shown by Table IV-24, however, such r.nat.:enal-v..use

synthetic fiber consumption rates must have been affected by the ex1st1{1g t‘:exnle

processing facilities, etc. Therefore, there would be some problems mdzrectly'

adopting the Indonesian data as the basis for formulating a forecast on the material-
wise synthetic fiber demand rates in Indonesia.

Therefore, the synthetic fiber material-wise consumption rates were obtain-

- ed over the period from 1967 to 1971 covering Indonesia, the Philippines, Thailand
and Malaysia. On the basis of these obtained results, a forecast was formulated on
the material-wise synthetic fiber demand rates in the future in Indonesia. The
reason for taking the material-wise synthetic fiber consumption rates of above-men-
tioned countries is that, in spite of the fact that the material-wise synthetic fiber
consumption rates vary from country to country as discussed earlier, it is still
considered that an aggregation of the data from these countries will represent the
structure of the material-wise synthetic fiber consumption rates unique to the
Southeast Asian area.

The material-wise synthetic fiber consumption rates covering these four
countries are shown in Table 1V-40,

Table IV-40  Material-wise Synthetic Fiber Consumption Rates of the Four Countries
(Indonesia, The Philippines, Thailand and Malaysia)

(%)

1967 1968 1969 1970 1971
Nylon SF 1.0 0.4 1.1 0.5 . 0.2
Nylon FY 36,2 40,5 41,1 359 32,5
Polyester SF 44.06 39.5 40,3 45.9 46,5
Polyester FY 1.5 12,1 10.7 12,5 14.2
Acrylic SF 0.7 7.5 6.8 5,2 6.6
Share of SF 5%.3 47.4 48,2 51.6 53.3

Source: Exports Statistics, Textile Organon

There is no conspicucus fluctuation in the rates of each one of the materials,
thereby showing a considerably smooth trend, The average of the figures for the
years 1970 and 1971 are converted in terms of the material-wise rates for the year
1971, the results are; 34. 5% for nylon FY (including SF), 46. 2% for polyester SF,

13, 4% for polyester FY, and 5.9% for acrylic SF. This signifies that the rate
structure is not showing much deviation from the case of those obtained for Indonesia
alone.

_ Preliminary calculations were made on the material-wise synthetic fiber
demand rate for the year 1981 on the basis of the data shown in Table IV-40 by
utilizing the primary regression formula, The results are; 21. 6% for nylon FY,

55. 5% for polyester SF, 19. 3% for polyester FY and 3. 6% for acrylic SF. In other
worda, as far as the regults of preliminary calculations are concerned, the share
for nylon FY and acrylic SF show a decrease, while those of polyester SF and
polyester FY display an increase, The increase in the share of polyester is the world-
wide trend.



So far. no productmn has been undertaken in Indonema for synthenc f1ber ,
FY and SF.. "Also, due to the fact that the extent’of the synthettc fiber processmg
facilities is low, -the import amount of synthetic fiber in the’ form of . spun.yarnand. -
‘ fabric has been high. Therefore, it seems that the. past trend in Indonesia:in the
material -wise aynthehc fiber consumption ratea doee not necesaariiy reﬂect the
likes and dislikes of the consumers.

However, at present. as.will be explamed later, a euccesswe appllcatmn
for 1ndustr1a1:zat10n are being filed concerning the production of synthetic fiber
SF and FY covering such subject product items as nylon FY, polyester SF and
polyester FY.

Also, the substantiation and expans1on of the synthetlc f:.ber processing
facilities are rapidly carried out, In view of such a circumstance, - it seems
highly pose1b1e that in the near future, a considerably free selection can be made.
amongst the synthetic fiber products in Indonesia by the consumers in accordance
with their tastes, Therefore, the future Indonesian material-wise. synthetic fiber
demand rates will show a different result from the above-mentioned prehmmary
calculation results.

In the following paragraphs, scrutinizations on the future Indonesian
demand trends will be undertaken concerning each one of the material items.
Compared with polyester FY, nylon FY is superior in the colour of the dyed
products so that nylon FY is suitable for the clothes for the Southeast Asian
market in which comparatively clear and bright colors are preferred. However,
in Europe and the USA, polyester FY has already gained much higher popularity
over nylon FY. Therefore, in Indonesia also, the polyester F'Y demand will grow
and eventually supersede the nylon FY demand in view of the diversification of
clothing commodities on a certain level of the synthetic fiber FY demand growth, -
This can also be supported by the fact that the polyester FY importation raptdly
increased in the year 1972,

Polyester SF has already penetrated well into the Indonesian consumers,
At present it seems that the consumption rate thereof has already attained a
saturating point, ' Therefore, it seems reasonable to assume that the consump-
tion rate of polyester SF will evolve on the presently achieved level.

On the other hand, the consumption of acrylic SF is still low and in view
of the application of this material, it is not expected that a drastic demand in
crease will be achieved in Indonesia in the future. However, depending upon the
localities, an ample use of acrylic clothes can be made in Indonesia. It must
also be noted that the superior performance of acrylic SF in the color of the dyed
products can be considered as one of the merits. Therefore, it is assumed that
the consumption rate attained at the present stage will be maintained for the future.

On the basis of the above scrutinizations, a forecast was made on the

Indonesian material-wise synthetic fiber demand rates up to the year 1981 as shown.
in Table IV-41.
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" Table IV-41 - Forecast on Material-wise Synthetic Fiber Demand Rate in Indonesia ,
- i o o)

: : 9T 197z 197 197 1975 1876 1977 1978 1979 1980 198

Nylon FY , a3 D a0 29 28 27 2 25 2 2

" Polyester SF m T T T e N A 47 ) a7 47
S 1 15 16 17 18 19 20 21 12 2 2
Acrylic  SF 6 6 6 6 6 ) 6 () 6 6 6

Source: UNICO Estimate

4-2-3 Material-wise Domestic Synthetic Fiber Demand

_ In the light of the results obtained through the above scrutinization, Table
IV-42 was compiled for the material-wise domestic synthetic fiber demand in
Indonesia for the case of the total textile demand growth being 11, 1% per year,
based on the share of synthetic fiber shown in Table IV-33 and the material-wise
domestic fiber demand rates shown in Table I1V¥-41, In other words, the domestic
total synthetic fiber consumption would be 153, 000 t/y for the year 1981,

Table IV-42  Forecast on Material-wise Synthetic Fiber Demand in Indonesia

(107 ton)
1971 1972 1973 1974 1975 . 1976 1977 1978 1979 1980 1981
Nylon By 12,0 14,6 17.3 19.6 22.1 4.2 26.5 28.7 J0.8 33,0 35.3
Polyester SF i7.2 21,5 26,2 3.0 35.8  40.9 46.2 51.8 57.9 64,6 72.0
Polyester FY 5.1 6.8 8.9 1,2 1.7 16,8 19,6 23,1 27,1 316 36, 8
Acrylic  SF 2.2 2.7 2.3 3.9 4.0 5,2 5.9 6.6 7.4 8.2 9.2
Taota) 36,5 45.6 55.7 65,9 76,2 B&.9 98,2 110.7 124.4 137.4 153.3

Source; UNICO Estimate

When viewed on the basis of the material-wise classifications, nylon F'Y
comprises 35,000 t)y, polyester SF 72, 000 t/y, polyester FY 37, 000 t/y and
acrylic SF 9,000 t/y. Further, the average annual growth rate over the period
from 1971 to 1981 will be 15, 4% for the total domestic synthetic fiber demand,
11.4% for nylon FY, 15.4% for polyester SF, 21.9% for polyester FY and 15.4%
for acrylic SF, thereby showing a particularly conspicuous growth in polyester
FY.

This represents an analogous trend to the material-wise synthetic fiber
production growth of the world discussed in 2-2,

Comparison with the Previous Survey Results

In the previous survey, the total textile consumption was forecast for the
year 1980 as follows,

Upper limit: 407,000 t/y (total textile growth rate : 13%/y)
Mean value : 373, 000 t/y ( -ditto- : 12%/y)

Lowerlimit: 341,000 t/y ( -ditto- : 11%/y)



The total texhle conaumptmn for the. year 1980 on’ the bama viile present
survey can be: quoted from the above- ment1oned ‘Table IV- 32, at.a level of 345,.000
tfy which corresponds to:the. lower limit. value obtained through the prevmua :
survey. . The material-wise’ ﬁber demand’ rates for the ‘year: 1980 ‘obtained:in the '
prevxous survey in the form of a forecast are. as shown: in Table V.- 43 in wh:.ch
it is obvious that the. sha.re of synthet:c flber 15 35 0%. : o SRR

Table IV-43 Materinl-wise Textile Demand Rate in lndonesia by the P:evlous Survey (1980)

Ratio (%)
. Cotton o _ 59.4 .
‘Nylon FY. . 92 263
Polyester SF~ 166 |  47.4] .
Polyester FY - . 6.6.035.0 18,9} 100.0
Acrytie SF - a2t 3.4
Others - | L4 _—l
Regenerated SF 4.9 56 o
Regenerated FY - - 0.7 4
Total ' IQO.{)

Sou ree: The Republic of Indonesia, Sur vey
Report on Synthetic and Rayon Fiber
Industry Development (OTCA,Feb. 1973)

By the present survey, it is forecast that the share of synthetlc f;ber for the
year 1980 is approximately 40% as shown in Table IV-33. . The reason for formu-
lating such a forecast has already mentioned in 4-2-1 (1). The material-wise
synthetic fiber demand rates st1pu1ated in the previous survey was as shown in
Table IV-43 in which it is displayed that the highest level was gained by polyester
SF at the rate of 47%. followed consecutively by 26% for nylon FY,19% for
polyester FY, 4% for "Others' and 3% by acrylic SF. This increase. in the Bha.re of -
polyester is the worldwide trend.

In the present survey, as shown in Table IV-41, the highest rate was
gained by polyester SF on the level of 47%, followed consecutively by 24% for nylon
FY, 23% for polyester FY and 6% by acrylic SF. In other words, the present -
survey forecasts the demand rate for polyester FY on a higher level than that
conducted in the prev:.ous survey. This is due to the fact that the present survey
incorporates the change took place durmg the past 12 months into the future trend
of material-wise synthetic fiber demand rate, Also, the present survey took into
consideration the sudden increase in the importation of polyester FY into Indo-
nesia.
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"""_4-2-_,4 .-_'i{r;dwledge,OIqtaiged through On-site Surveys - :

' In_the schedule of the present on-site surveys, the five major textile

markets of Indonesia have been included as the subject for paying visits, i.e., "

. Jakarta, ‘Bandung, Solo, -Semarang, and Surabaya. Due to the fact that the
visits were made shortly after the Moslem New Year, all the markets' visited
were showing a rather slow status with a small number of buyers, however, it
was observed that the amount of the commodities carried by the shops was high.
It was also noted that many shops were specialized in its operation to a consider-
able extent, A high rate of imported goods were noted concerning the woven
fabrics, ready-made commodities and hand knitting yarn.

It seemed that the majority of the Indonesian consumers have already 7
recognized the merits of synthetic fiber products, However, at present stage,
the prices of synthetic fiber products are higher than that of cotton items, thereby
making it rather difficult for the mass consumers to easily carry out the purchase.
In fact, a number of people pointed out the price factor as the primary element
upon the textile products purchase on the side of the consumers. . The same opinion
was also voiced at the head office of P, N. Sandang. Also, a comparison of the
analogous products of the imported origin and domestic origin revealed that the
price for the imported items was generally higher,

In spite of such a circumstance, synthetic fiber products have already been
popularly consumed to a certain extent, The shirts made of T/C particularly
gained conspicuous popularization. Traditionally in Indonesia, polyester SF and
nylon FY products have been widely consumed as the synthetic fiber products.

In the recent years, however, the items made of polyester FY has been growing.
Along with the increment in the textile consumption in the future, the consumption
of clothing will inevitably diversify. For the diversification of the commodities,
the products made from polyester textured yarn seems to be suitable. It is re-
ported that in Indonesia at present, approximately one hundred units of false
twisters are in existence so that the production of false twist yarn of approximate-
ly 5,000 t/y covering both polyester and nylon is possible.

It ia also reported that a considerable extent of new installation projects
of false twisters are being contemplated. Therefore, it is expected that in the
near future, an acute increment in the knitted or woven products employing poly-
ester false twist yarn will be achieved. '

Acrylic fibers are employed mostly for the hand knitting yarn, blankets,
sweaters, etc., however, the finished products by employing this material is fewer
in number than those made from other materials, Ina hotel in Bandung, acrylic
blankets are being employed and, in spite of the fact that Indonesia is located in
the tropic area, these blankets were comfortably used in the highlands. However,
in view of the material-wise consideration, it is not expected that the demand for
acrylic products will show a significant growth as far as the whole Indonesian
market is concerned. ' '
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_ ‘on’ the bas:.s ef the above-—mentmned knowledge ’ an estimate can be made
as followa concernmg the. material-wise rates in the future synthetic fiber demand
in Indonesia.” While the demand for. polyester SF and acrylic SF will evolve on *
the analogous ‘rate as ac}ueved at present, polyester FY will greatly grow and will -
eventually attain a comparable level as that achieved’ by ‘nylon FY. Tlus coin-
cides with the forecast results already discussed in 4.2-2, :

4-3  Possible Extent of Synthetic Fiber SF and FY- 'Preduetion

The possﬂ:le extent of productiou of SF and FY in a glven country is deter-
mined by the existing processmg capacity for the SF and FY and the exportability
of these commod1t1es. In other words, the relationship can be illustrated as
‘follows: S S o S " :

FY and SF producible extent = SF/FY processing amount + SF/FY
" exportable amount I :
4-3-1 Procesaing Capacity for Synthetic Fiber SF arid FY

(1) Surveys conducted so far regardmg the Synthetm Flber SF and FY
- Processmg Capaclty

F1gures Iv- 13 and IV-14 show the graphxc 111ustratmns of the form-wise
synthetic fiber consumption over the period from 1967 to 1972 by classify-
ing the subject into SF and FY.
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Figure IV-13 Trend of Form-wise Synthetic SF Consumption in Indonesia
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Figure IV-14 Trend of Form-wise Synthetic FY Consumption in Indonesia

As far as SF is concerned, a conspicuous growth has been achieved in the
congumption in the form of SF and spun yarn, while the consumption in the
form of fabric maintained status quo. This signifies that a rapid expan-
sion of spinning and weaving and knitting capacities are being conducted.

On the other hand, regarding FY, the consumption in the form of FY of the
period from 1969 to 1971 displayed a stagnation; however, a record growth
was achieved in the year 1972. Unlike the case of SF, the consumption

in the form of fabric is still continuing the growth trend.

In other words, a sign was noted for the vast expansion in the weaving and
knitting capacity for FY in the year 1972; however, in spite of such a sub-
stantiation, the level is still less than 1/2 of the required capacity to ful-
fill the FY synthetic fiber consumption. Table IV-44.shows the rates of
the S¥ spinning capacity and the weaving and knitting capacity as well as
the FY weaving and knitting capacity as respectively against the SF or

FY synthetic fiber consumption amount (hereinafter referred to as the
spinning capacity rate, SF weaving and knitting capacity rate and FY weav-
ing and knitting capacity rate, respectively.)

In the case of Indonesia, the 5F weaving and knitting capacity rate shows
the highest degree. However, even so, the rate figure is 0. 68, Both the
spinning capacity rate and FY weaving and knitting capacity rate are on a
much lower level than 0. 48,
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Table 'l\_f'f44 Spi;ini_ng.Weavihg and Knitting Capacity f{hte; in Indonesia L L

1967 1968 1969 1970 1971 1972

A0 0001 0,030 005 0cle 0,22
B 0 . 0.05 . 0.19 . 0.32° . 0.54  0.0%
C S0.05 ., 0.17 0,49 0.41 0 0,300 0.39

. o R . ‘Source:, Exports Statistics
Notes: A:. Spinning capacity of synthetic fiber '
Synthetic SF consumption amount

B: Production cilpac[ty of synthetic spun fabric
Synthetic SF consumption amount -+ - -

- C:  Production capacity of synthetic filament fabric
' Syntlu.tic FY consumptien amount

Forecast on the Processmg Capacity for Synthet:.c F1‘ber SF and FY‘

The history of Indonesian synthetic fiber procees;’.ng industry is still short.
Therefore, it is impossible to formulate any forecast on the synthetic fiber

“SF and FY processing capacity in the £uture on the basls of the data shown
in Table IV- 44 .

Therefore, the past trend of processing capacity rate ﬁgures were obtain-
ed from the Philippines and Thailand both of which have already displayed
a more advanced status of textile industries than Indonesia in the same
Southeast Asian areas as well as from the case of Taiwan where a particu-
lar emphasis has been placed on the development of textile industry and
already achieved a certain extent of exportation of processed textile pro-
ducts. The obtained results have been employed as the basis for formulat-
ing the Indbnesian forecast. ' '

This method was employed for the reason that the development of textile

- industry is also emphasized in Indonesia and that the new installation of
‘textile processing facilities are showing a status of rush so that Indonesia
is expected to develop along the analogous evolution which has already been
displayed by the above-mentioned countries. The relative data as shown
in Table IV-45 and IV -46. :

Table IV-45  Spinning, Weaving and Knitting Capacity Rates in The Philippines and Thailand

907 1968 1909 - 1970 1971

A 0.51 0. 69 0,60 0,73 0.85
Phllippil‘wé«:‘ B 4,03 0, 87 hE0 0,70 | n.tm:
C 0,48 0.0 0ol 0,04 0). 82
A o020 23 0 0,04 0, 82
- Thailand B 0.6 0,45 069 sl 0,94
| C W25 027 047 0500 072 -
Noter AVB G See Table V-4 Source: lixports Statistics, 'l’cxli-lc Organon
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T‘nbie IV-46. Spinning.Wehving and Knitting Capacity Rates in Tgiwan

D11V 1‘!(.31', jgad (G145 BT 19067 CIY0Y laey 7

A 0,94 1,02 98 104 1,200 L2300 1 o0 1,96

B3 0,94 Lol 0,95 1.0l L1 b2 1.5l .o 170

C 0,94 0,93 081 0.9 [o13 .23 1.45 1,03 1,83
Note: ARG See Table 1V 44 Saurce: The Trade of Chin,

Textile Organon

In the year 1971, both the Philippines and Thailand displayed an approx-
imately 0. 8 to 0.9 level of spinning capacity rate and SF weaving and knit-
ting capacity rate and displayed a small extent of difference between the
spinning capacity rate and SF weaving and knitting capacity rate. Further,
the extent of FY weaving and knitting capacity rate was slightly lower than
that of SF. '

In the case of Taiwan, both the spinning capacity rate and SF weaving and
knitting capacity rate exceedad a level of 1, 0 already in 1965 and since
then all the capacity rates have been gshowing an uptrend., The develop-
ment of FY weaving and knitting capacity rate showed a slight delay from
the growth of that of SF so that the exceeding of 1.0 level was achieved
in the year 1966, Further, in 1970, the FY weaving and knitting capacity
rate exceeded the S¥ weaving and knitting capacity rate,

Figures IV-15 through IV-17 display the integration of the above~mentioned

" data by shifting the horizontal axis in accordance with the degree of the

processing capacity rates of the countries except for Indonesia regarding
‘each one of the present capacity rate items, According to these figures,
it can be estimated that the years in which the processing capacity of
Indonesia will attain the fulfilling point for the domestic synthetic fiber
demand (the achievement of 1.0 rate for the present capacity rate} will be

1982, 1977, and 1979 for spinning, SF weaving and knitting and FY weaving

and knitting respectively. At the present stage in Indonesia, the spinning
capacity is small when compared with the weaving and knitting capacity in
general. :

However, efforts are being exerted particularly in view of the expansion
substantiation of spinning capacity in the recent years and therefore, it is
expected that the imbalance will be gradually corrected in the future.
Therefore, by 1980, the spinning capacity will catch up to the SF weaving
and knitting capacity and it is expected that the spun yarn importation will
be entirely eliminated. Therefore, by taking into consideration the abova-
mentioned results of scrutinizations, it was assurned here that the spinning
capacity rate will attain the same level as the SF weaving and knitting capa-~
city rate by 1981, In other words, the spinning capacity rate is assumead

to be expanded from 1976 onward along with the dotted line shown in Figure
IV-15 ({inthis figure, the spinning capacity rate for the year 1981 is consid-
ered as being identical to the SF weaving and knitting capacity rate for the

‘same year),
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Table IV-47 shows a forecast on the trends of the various processing
capacity rates in Indonesia on the basis of the above discussion. In other
words, it is forecast that, as far as the domestic synthetic fiber demand
is concerned, the total amount will be covered by the domestic production
from 1979 onward in the case of the spun fabric, and from 1980 onward
concerning the filament fabric. {Here, the term "domestic products"
signifies those itemg for which both the spinning and weaving and knitting
have been undertaken inside Indonesia.)

Table [IV-47  Forecast on Spinning, Weaving and Knitting Capacity Rate in Indonesia

1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 198§
0. 16 0,20 - 0,33 0,48 0,01 0.72 0.83 .94 1.05 1.16 1.27
0.54 0.61 0.73 0,82 0,89 .95 1.00 1,05 1,12 .18 1.22
S 0.30 0.45 0,60 0,70 .77 0.84 0.89 0.94 0.99 1.4 L10

Note: A,B,C: See Table IV-44 Source; UNICO Eatimate

As has been mentioned earlier, in the case of the Philippines and Thailand,
approximately 80% of the total domestic synthetic fiber demand was accom-
modated by the domestic products already in 1971, Also in the case of
Taiwan, the total domestic product accommodation was achieved as early
as 1966, As has been mentioned, the facility expansion in the textile pro-
ceasing enterprises in Indonesia is highly active. Also, because of the
fact that the emphasis is placed on the target of further substantiation of
clothing supply in the Second Five-year Plan in Indonesia,- it is hardly

- realistic to forecast that the future Indonesian processing capacity rates
will stagnate on a lower level than those in these countries.



(3)

This bemg the aasumptmn, it ca.n be amply forecaat that the future Indo-. .
nesian. trend in the. processmg capacxty rates will: be as- shown m _'I‘a.ble B

i
i

Companson w1th the Prev:l.ous Survey Re sults _

" In the prevmus survey. it was forecast that the aynthetlc fiber SF and FY

processing amount from the period. of 1976-1977 onward will be approx1-
mately 50% of the domestic demand, however, in the present survey, the
forecast is made anew for-70 to B0% for the permd from 1976 t0:1977 and
100% for the year 1980. The reason for revising the forecast is as men-
tioned earher and it is considered that the forecast made in the present

survey is much more reasonable and reahstzc. ' : -

Knowledge Obtamed through On- s:.te Surveya '

Durmg the course of the present survey, visits were paid to eleven spine |
ning plants including ITT, two false twisting plants, three’ weaving plants,
one knitting plant and five dyeing and fxmahmg plants. The outline of the
visited plants are shown in Table IV 48 o , '

(a) Spmmng Facilities

The spinners in Indonesia are managed by the one of the four
administrators, i.e., the central government, the state govern-
ment, national enterprise capital or foreign joint-venture enterprises.
At present, P, N. Sandang owns nine plants as shown in Table IV -49,
totalling 242, 000 spindles. T/C and T/R yarns are being spun in
Patal Banjaran, Cipadung, Secang and Grati. .

The aggregate production undertaken by these plants will attain
3,300 tons in 1972 and the variety in the spun products is consider-
ably rich, According to the projects contemplated by the head-
quarters of P, N, Sandang, further expanaion will be undertaken in«
volving 80, 000 new spindles so that by 1976, the total number of
the spindles will attain 322, 000,

The_headquarters predicted that the supply of the cotton will hit a
certain limitation in the future so that a gradual shift is being
undertaken in the spinning facilities towards the synthetic fiber
spinning operation., Table IV-50 shows the rate of material-wise
spinning projects to be undertaken by P, N, Sandang. The total
production achieved by P, N, Sandang in 1972 was approximately
24,000 tons. As it is planned that by 1976, the spinning facilities
will increase up to 322, 000 spindles from the. 242, 000 spindles of
1972 level, a preliminary calculation was undertaken concerning
the polyester SF consumption amount at P, N, Sandang on the basis
of the planned expansion by the year 1976, The result obtained is
7,000 tons. Although nothing is clearly disclosed regarding the
projects from the year 1976 onward, it is amply expected that the
polyester SF spinning amount will further increase from this level,

As shown in Table IV-51, Pinda Sandang owns three plante at

present, .encompassing 128, 000 spindles. Of these, T/C yarn is
being spun by P, P, K. Cilacap, with the production extent of 730 t/y.

_95"_
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Table IV-49 Oulline ol‘ the Spinning Fncilities of P, N Sandang 7

undertaken at Texin. N

Further, 12. 5 t/month of acryhc spun yarn production is, bemg' '

Ml Name Cnpacily(upindle) Producnon {t/y) - o Yaew o n M __'Expannlun Plan

Pabrik Tekstil Senayan - © 30,000 3,774 cloe - . e, tnn 5pl‘hd-'l-m; are planned to be installed in 1975

Patal Banjaran 30,784 3,327 c®, /e, T/R 30,000 spindles nre planned 16 be iastalled tn 1974

‘Patal Clpadung - 30,132, . 2,378 cloo, /e : : :

Paral Secang 30,432 .- 3,01 B LU S

Patal Gratl 0,132 3,02 . clo0, /R , o B R

Paial Lawang ‘15..200 S 2,080 B cho ... .. 20,000 spiadles are planned 10 be nst2ied in {9760

Patal Tohpati 15,200 2,060 " cloo, gioe ' . -

Patal Bekasl . 30,240 667 Cclo

Patal Palembang 30,384 2,120 cloo N
Total 242,204 " 23,481

Source: PN, Sandang

Table IV-50 . Material-wise Spinning Projects by P.N. Sandang

(%)
1970 D 972 D yrs 9 v7s 1976
Cuatton 96, 25 H7.41 79.32 71,73 aR, 28 7311
Rayon §IF 0,93 4,55 0, 10 o0l 5,42 4,60
Pnlyes_lcl' SKF 2,82 9,00 14,58 22,0 E 20, 30 22,29
Acrylic SF - 004 - - - -
Note: 1y Meroul . Source: P.N. Sandang

Table IV-51 Outline of Spinning Facilitiee of Pinda Sandang
Mill Name Capacity{spindle) Production (t/y) ' Yarn ' ’ Expansion Plan

P.P.K, Cilagap 60,000 7,530  CIo0, T.c

Texin 27,072 4400  cl00, acio0 _ _ .

P.P.K. Jamra i, 140 4,040 . cloo 15,000 spindies are planned to be installed in 1975
Total 128,212 15,970

Sourr;e: finde Sandang

At -present, Pinda Sandang hea.dquarterslie‘ contemplating the ex-

_pansion of the facilities by additionally ingtalling 15, 000 spindles

so that by 1975, the total spindle number will attain 143, 000.

It is also planned that the above-mentioned expanded portion

will be partially allocated for synthetic fiber: spinning operation,
so that it is expected to carry out a much more increased quantity

. of synthetic fiber spinning at Pinda Sandang by 1975

On the other hand, the spmnmg fac111ty status of the J’apanese
joint-venture enterprises is as shown in Table IV-52 including the

.projected portion. It is expected that preeently undertaken and
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_pllrpje_‘::tgd,facili_tie'é will be put on stréam by mid 1975. If it is

o assumed in Table IV'-.SZ that the spinning capacity for T/C, T/R

and Acl00 jre o, 08t, 0.14t and 0. 24t per spindle per year respec-

~tively, the production will be: T/C spun yarn 11,830 t/y, T/R

spun’'yarn 7, 140 t/y, and acrylic spun yarn 2, 880 t/y. If a further

‘assumption is made that the polyester SF blending ratio into T/C

‘and T/R spun yarn is 65%, the polyester SF consumption will attain
12; 650 t/y. . :

Table IV-52  Outline of Spinning Facilities of Japanese Joint-Venture Companies

Name Capavcity (spindle) Yiarn )
BELL A+ RBELL TEXTILL 20, 000 T/C
P.T. UNITEX 15, 500 "
P.'T. CENTEX 21,000 o
P.T. K.T.S5. M, 20,368 "
P. T, EASTERNTEX 20,000 "
Mermaid Textile Industry Ine, - 13, 500 "
P. T, K.M.T.I, 30,900 "
SOUTHERN CROSS 30, 000 T/R
ISTEM 21,000 "
Sub-Total 194, 868
g[rl Ilir:leg i tsllrﬁnﬁsé}'?fill ES 3,000 ac!®
P.T. ACTEM 2,000 "
{MITSUBISHI}) 5,000 "
Total 210, 808
Note:  Including plan Source: Nihan Kasen Kyokai (Jupan Chemical

Fibers Association), Newspaper

Naintex which is a national-capital based enterprise to which the
visit was paid by the survey team during the present survey is also
planning the installation of 35, 000 spindiles for the spinning of syn-
thetic fiber (consisting mostly of T/C), although this enterprise has
been a specialized company for carrying out weaving, dyeing and

. finishing processing. Dasatex which is based on a 100% foreign
capital ie also contemplating an installation project of 5, 000 apin-
dles for spinning synthetic fiber (also consisting mainly of T/C).
It is likely that many other similar projects are being fostered.

— 08—
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In view of the above fmdmgs. 1t ia forecast that by 1976. the con-" '

L sumptmn of polye ster: SF will’ attam a:level’ of approx:mately S
~.:30, 000 tons while that of - acryhc SF approxxmately 4;000 tons. "\ -
7 The. polyester SF'domestic: consumptmn by'the 'year: 1976 will have G
-attained 'a level of: apprommately 40, 000 tons while that of-acrylic
.SF- apprommately 5,000 tons. " “This signifies that 75% and 80% re-

apectwely of the’ domeatzc 'dernand for- polyester SF and acryhc SF

o w111 by then be spun domestrcally. -

Weavmg and Kmttmg Faczht:es

The weavmg and'kmttmg operations in Indonesia are mostly under-
taken in private industrial sectors; Extremely limited numier of
looms are being owned and operated by P, N, Sandang. and Pinda
Sandang. The actual status of the private sector industrial opera-
tions is rather difficult to clarify and therefore it is difficult to
forecast the future trend of the production facility capacities thereof.

At present, the government of Indonesia is receiving a considerable
extent of applications for new installation or expansion projects
pertaining to weaving and knitting facilities, It is reported that

‘approximately 40, 000 looms and 2, 500 knitting machines involving

various types are being submitted to the government. It is likely
that mosat of these facilities are for processing synthetic fiber.

At Naintex to which a visit was paid during the present survey, it

was revealed that an expansion plan is. made in the synthetic weav-
ing facilities, although the details of the project were not finalized,
Also, at C, V, Langsung, the construction of a new plant involving
a number of knitting machines is bemg undertaken :Eor the purpose

~of processing synthetm £1ber.

Therefore, a considerable portion of the above-mentioned new in-
stallation and expansion applications will be implemented in the
near future, If an assumption is made that 1/2 of the applied pro-
jects were put on-stream in 1976 and that the production per loom
ig 2 t/y and that per knitting machine is 20 t/y, the total production
will be 65, 000 t/y with the looms and knitting machines together.
If a further assumption is made that 1/2 of the above-mentioned
production involves the employment of spun yarn and that 2/3 of the
employed spun yarn consists of synthetic fiber in view of the fact"
that the spun yarn consists mostly of T/C and T/R, then the total
synthetic fiber consumption will attain a level of approximately
54, 000 t/y.

As is shown in Table IV-20, the consumption of synthetic fiber in
the form of staple fiber, filament yarn and spun yarn in 1972 has

" already attained a level of 28, 000 tons. If the above-mentioned

54, 000 t/y is added to this amount, the weaving and knitting proces-
sing amount in 1976 will be approximately 82, 000 t/y. The Indo-

" nesian domestic synthetic fiber demand by that year is forecast to

be approximately 87,000 t/y, approximately 94% of the domestic

‘demand will therefore be covered by domest:cally manufactured

fabric ‘supply.

_g‘g__.‘._. .



. .Tables IV-53 and IV-54 show for reference the weaving facilities -
" ‘details of P, N, Sandang and Pinda Sandang as well as those of the

- Japan-Indonesia joint-venture enterprises (for the spun fabric

* only,. including the projected plans). = .- it

"~ Table IV-S3  Outline of Weaving Facilities of PN, Sandang and Pinda Sa_ﬁd_ang,

M Name Capoeity (No.} Production {lnam/y) Fabric
Pabrik Tekstil Senayan N 320 0,726 clo, /¢
w200 4,029 T/R
Patun Madurateks N4 1,108 cloo
P.N., Sandtang W14 2,810 clod
Patun Makatcks N tz} 423 CIUO
W48
Sub-"Tawl 748 15, 6560
: N 1,001
Texin oo 27,000 © 0o, T/c
w233
Kuriatex N 143 1,050 cloo, /c
Pinda Sandang _ \v 53
Inpitex N 194 C
P ) 4,800 cluo, T/c
W30
Sub: Total 1,681 35,450
Total 2,429 51,196
Noter 1. W Narrow loom Source: P.N. Sandang. Pinda Sandang

W: Wide loom

Table IV-54  Qutline of thg Spun Yarn Weaving Facilities of Japanese Joint-Venture Companies

Name Capacity (No.) Fabric

BELL-A-BELL TEXTILL 700 T/C

P.T. UNITEX 400 v, cloo
P.T. CENTEX 580 T/C

P, T. K.T.S5. M, _ 600 "

P.T. EASTERNTEX 500 "

P.T, K.M,T,1. 1,000 7 "
Mermaid Textile Industry Inc. 504 "
SOUTHERN CROSS 200 T/R
ISTEM 200 "

Total ’ 4,684

- .Note: Including plan Source: Nihon Kasen Kydkai (Japan Chemical

Fibers Association), Newspaper
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(4) N Proceasmg Amount of Synth '

ic Ezber SF and FY-.

As haa been d1acussed in the foregomg paragraphs, ‘there is'no algmﬁcant .

dlfference between the. forecast. values: made: far:the. aynthet:.c fiber’ proces-
.- -sing. capacity for the year 1976 compiled on’ ‘the’ past data and those obtamed
- through the on-site survey.. By -employing’ the'data as’ atated in Tables

IV-42-and IV-47, a forecast is made on‘the’ material-wise: synthetic fiber

. processing amount to be achieved by the year 1981 The forecaat results

are ahown in Table Iv- 55

Table IV-§5  Forecast on Mare}iai-{wige Synthetic Fiber Processing Capacity in Indonesia

: I R (107 ton)
) 1970 01972 1973 1974 1975 1976 1977 1978 - 1979 1960 < 19E|
) . Domestic Demand - 3.8 6.6 104 139 17,1 205 28,06 - 2.0 305 330 383
Nylen Fy . . Eaport ol T R T R K BN
Prucessed Cowls . . . . . : .
© Total - Y6 e 04 C 13,97 17,1 20,5 2.6 7.0 30,5 34.3 3B,
Domestlc Demand - 2,8 - 4,37 87 M9 21,9 29,5 354 44,7 0 5.9 ed6 72,0
; ' o Exportof : P : C : )

lyost - - - - 9 0.3
Folyeater SF Processvd Goods 2 " i
Total 2.8 4.3 8.7 M4 2.9 29,5 3Hd4 4R 60,8 749 814
Domestic Demand Lo L 5,4 79 10,0 13.9 17,5- . 21.8 26,9 ..o 36,8

.. Export of ’ . -

Polyester FY Processed Gonds  ° - - - - . . - - . I.3 3.7
Total : 1.0 1 .54 %9 1.6 139 175 21,8 289 32,9 40,5
. Domestlc Demand © 0.4 0.6 L e 2,9 3,8 - 4,9 6.2 7.4 8,2 9,2

i .Export of L . B o ’
Acrylle 5T _Processed Goods : . o T 7 T 0-4 bd 28
Total 0.4 0.6 L 1,9 2,9 L8 19 6,2 7.4 9.6 117

Sourcet UNICO Estimare -

In Indonesia, for the purpose of increasing employment opportunities and
for establishing justice in income distributicn, it is necessary to foster
medium and small-scale enterprises. -This policy is included in the scope
of the Second Five-Year Plan.

Therefore, it is forecast that a considerable number.of medium and
small-scale enterprises will be established in the near future in the syn-
thetic fiber processing industrial field. As a result, the amount of syn-
thetic fiber processed products shown in Table IV-55 will increase.
Actually, - in Japan, there. is a great number of medium and small-scale
enterprises in this field and they are successfully operating, In Japan,
there is much knowledge and actual records concerning the fostering of

- medium and small-scale enterprises which will well contnbute to the

development of the Indonesian counterparta.

It must be noted that in Table IV-55, SF and FY processing amount in
excess of the domestic demand is shown in terms of the export of processed

~goods. Also, the processing amount of polyester SF and acrylic SF have

been calculated on the basis of the spinning capacity. The reason is that
in the'case of SF, a procesamg stage of spmnmg.weavmg and knitting is

- called for, however, in the.case of Indonesia as is shown in Table IV~ 47,

the spinning capacity will be less than the weaving and: knittmg capacity up

-to the year 1981, . The total export amount of the processed products
.covering all matermls and theratesthereof as against the total processing

amount were obtained. It was revealed that 3, 300 tons, i.e,, 2, 6% will"



' 'be'achieved by 1979, while 14, 200 tons, i e., 9.4% in 1980, and 29,100 -
l -&.‘-I'n indon_eaia, abundant labor force is available and also-in view'of the fact
. . that the latest machines will be introduced for the new installation and ex-
.. pansion of the facilities, it seems that the international competitiveness
_of synthetic fiber processed products is quite strong. : Therefore, the .
above'-mentioned_ extent of exportation will be sufficiently possible,

4-3-2 Export Amount of Synthetic Fiber SF and FY

7 In order to fpreéast the future export amount of SF and FY from Indonesia,

it is necessary to confirm in detail the material-wigse demand, production, etc.
achieved in the nei'ghboring countries. Therefore, in the present survey, a fore-
cast of synthetic fiber production in Indonesia will firstly be made and on the

" basis of such a forecast, the processing amount in Indonesia of SF and FY will be
subtracted in order to assume that the balance thus obtained would be the exporta-
ble extent. Then, study was made as to whether or not such an exportable amount

_ can actually be exported.

| 4-3-3 Possible Extent of Synthetic Fiber SF and FY Production

The lowest limit of the quantity of synthetic fiber SF and FY production
to be undertaken with in Indonesia is the level corresponding to the processing
capacities available in Indonesia for SF and FY. However, Indonesia owns high-
quality and rich amount of oil and has a population of more than 120 million.
Therefore, a number of applications are being made to the Indonesian government
by foreign enterprises regarding the industrialization of synthetic fiber production.
In this respect, it is most likely that some of the applicant enterprises are con-
templating the exportation of synthetic SF and FY. Therefore, the production
amount of synthetic fiber inside Indonesia will exceed to a certain extent the pro-
cessing capacity available in Indonesia for SF and FY, :

A summary of the presently planned synthetic SF and FY production
capacity (including the existing capacities) may be shown in Table IV~56 which
have been compiled on the basis of public information. The table includes those
for which no clarification has so far been made concerning the production capacity
or the production operation commencement period, - It also includes the ones for
which a mere plan has 8o far been made. However, it is nevertheless expected
that considerable extent of production will be implemented by 1976 to 1977.
Table IV-57 shows the forecast on material-wise possible production amount for
the years 1976 or 1977, and 1980 compiled on the basis of the above-mentioned
information and by taking into consideration the economic production scale, and
other relative factors. Co

. . Table IV-58 shows a forecast on the yearly attainable production extent
on the basis of the above table. As to polyester SF for the years prior to 1975,
polyester F'Y prior to 1976 and nylon FY prior to 1977, the processing capacity
for SF and FY exceeds the possible extent of synthetic fiber production. This
- being the circumstance, the SF and F'Y processing amount is directly adoped as
_the possible production extent of synthetic fiber. It must also be noted here that
.- the production amounts between 1976 and 1980 or between 1977 and 1980 are
asgumed to grow on a constant amount, : ) :
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Table IV-56::

re_Synthetic Fiber Manufacmring ijects (]ncluding Existing Plants) ol‘ Forelg
' Enterpnses in lndonesia

L e N LR ey r--\_\-«- o

G,

< w1974 01975 0019761 1977 ©

1197871979

1980 - .

" Nylon FY

" UNITIKA".

TS e 123)
ASAHI [NDONESIA 12 i

o

" Polyester SF

1T S SRR ¥

_KURARAY .. . .. .. .30

agd) e
TEYN - 50

UNITIKA - - 0l).!)

 AKZO
. HOECHST

601 )3)

sl

Polyester FY

 UNITIKA

TEIIN . R 20
201)2)
AKZO

60"

Acrylic SF

ASAHL L oo

ASAH! 203)

1

- Notes: 1) Start-up dau. is not-clear .

+2) -Total amount is divided into SF and FY by estimation
3) :Only plan : . L

Table IV-57

Source anunese newspaper. Otherq

Forecast on Possible Production Extent of Material-wise Synthetic Fibers in l_ndmiesin

(103_ ton)
1976 1977 1980
Nylon FY - 23 45
Polyester SF 40 - - 120
- Polyester FY - 20 . a0
Source: UNICO Estimate
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Table IvV.§ B Muteml-wise Possible Production Extent of Synthetlc Flber and Appllcatlon Thereof ln Indonesia

(10% tom)
1971 1972 - 1913 1974 1975 1976 1977 1978 1979 - 1980 1981
. e Production - 3.6 . 6.0 10.4 13,9 17,1 205 23.6 0.7 37.9 . 45,0 47,3
Nyiuu BY . Domestic Demand 3.6 6.6 10.4 13,97 1.1 205 3.6 7.0 305 330 353
Exl?:::uos‘ued Goods .~ - . - - - - - L3 3.5
Hxport of FY B . T, < - . - L7 T4 10.7 8.5
Production : 2.8 4.3 8.7 14.9 21,9 40.0 60,0 80.0 100.0 1200 127.4
Polyester SF Domestic Demand 2.8 4.3 4.7 14,9 21.9 29.5 38.4 48,7 57.9 04.6 72,0
B:};,):nx::;im coods . . . - . - - 1.9 10.3 19.4
Export of SF . - . - - 10.5. 21,6 313 3.2 451 36,0
Production 1.6 3.3 5.4 7.9 1.6 12,9 20.0 30.0 40.0  50.0 35.2
Polyester FY Domestlc Demand 1,6 3.1 5.4 1.9 10.6 13.9 17.5 21.8 6.9 al.6 J6.8
Export of . . . . . . . - - 1.3 3.7
Processed Goods .

Bxport of FY . - . - - . 2,5 B2 . 131 17.1 14,7
Production C 0.4 0.0 1.1 1.9 2.9 3.8 +H9 6,2 7.8 9.6 11.7
Acrylic 8F Domestic Demand 0.4 0.6 bl 1.9 2.9 3,8 4.9 5.2 7.4 8.2 9,2
E?::a:;:d Gooda ) i ) ) ) : ) : o4 4 28

Bxport of 5F - - - - . - - - - - -

Source; UNICO Estimate

Concerning the production for the year 1981, calculation has been made on
an assumption that the exportation for the year 1980 (processed product exportation
+ SF and F'Y exportation) would be achieved on an unchanged basis for the year
1981. Figures IV-18 through IV.21 show graphic 111uatra.tmns of the material-
wige possible productmn amounts,

[{URITITY! . . | . .
P N A S AV S SRS -
; : i I
i ' ; ! .
IC1 D SR } . . Lo “Export of ¥Y
= . "
3 i - . '
El Source: UNIL l) I sllmale !
E 201 e N T _ _-__:__-/ ~ Expuriof pmccssied goods
H Nomestic demand ‘
0 — ' . ! . . '
1971 1972 1973 1974 1978 1976 1977 1974 1979 198 [E1.1]
Year

Figure IV-18 Passible Production and Application of Nylen FY in Indonesia
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Figure IV-19 Possible Production and Application of Polyestcr SF in Indnnesna

(103 ton) \ , ' ) . |
60 | | | —
Lo !
H : : Export of 1Y
£ 40 i '
;5 Source: UNICO Fstimate %
£ ! : ~ |1 Export uf processed goods
20 - e
: ___._-____----"‘" Domestic demand
o gt |
1974 1972 1973 1974 1975 1976 1977 1978 1979 1980, [I98)
Yeor
Figure IV-20 Passible Production and Application of Polyester FY in Indonesia
(to?ton)
15
[ 10 ’/
-]
g Source; UNICO Estimate /,,-/.———\/ .
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"] ) Domestic demand
e S —
1971 1972 1973 1974 1915 1976 1977 1978 1979 198D 1981
’ Year ’ )

- Figure 1V-21 Possible Production and Application of Acrylic SF in Indonesia -

Tt is evident that the exportation in the form of SF and FY will be commenc-
ed in 1976 as far as polyester SF is concerned, and in 1977 for polyester FY and
1978 for nylon FY, Then, by 1980, it is forecast a total exporation of approximate-
ly 73,000 tons will be realized 1nc1udmg all the matenals which corresponds to

32% of the total production.
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C‘rlobally speaking, it is definite that the demand for synthetic fiber will
maintain a high level of growth rate and therefore the future of synthetic fiber
mdustry is extremely bright, however, such a prospect presupposes a .smooth
and satisfactory supply of the raw materiala for synthetic fiber production, -
There are a number of countries in the world in which the procurement and
securing of raw materials are not easy and therefore, there will be a number of
countries in which the synthetic fiber supply will be compelled to rely on the
importation even in the future.

_ Asg has been discussed in the foregoing paragraphs, Indonesia is deemed
to be a country for which the industrialization of synthetic fiber production is

~ highly suitable and in view of a long-term prospect, the Indonesian products in

this field will have an ample extent of international competitiveness. Therefore,

it is forecast that the exportation is fully feasible to be carried out for over

70, 000 t/y by 1980 on the basis of the commencement of the exportation of staple

fiber and filament yarn from the latter half of the decade of 1970a. ,



The average annua.l growth rate of the productmn of all the f:l.bers (both
natural and man-made) of the world has been'on a. comparatively:stable:level of
4% p. a. .On the other hand, the production of synthetic fiber in the: world’ continued
to increase and attained an annual growth rate of:20% throughout the decadeiof the-
19608, This has been due to the active demand for man-made fiber and. the:
abundant. eupply of raw materials for:synthetic fiber:to- support such a demand as
well ag to the ample supply of basic raw materiala. - Co ey

_ A rough 111ustratmn of the ﬂow of raw mater:l.ala for. synthetic f:.ber can be
made as shown in Figure V-1. As can be seen from the flow diagram; the basic
-supply depends on the primary energy sources such as natural gas, oil, or coal.
As shown in Table V-1, the utilization rate of these primary energy sources
differs from country to country to a considerable extent; however, approximately
50% of the supply is dependent upon oil. This signifies that the synthetic fiber
industry is virtually and vitally affected by the supply/demand equilibrium of oil.

-

I
- Natural Gas - : Methunoi

AN
i»Olefln [

Petroleum Naphtha I _ _
,' Xylene P TPA/DMT ~—-—Polyester Fiber
: : ) Aromatlcs :

Nylon P‘ll.aet."

Acrylle Flber

yclohexune Caprolactam
Coal
Figure V-1  Schematic Flowdiagram of Synthetic Fibers Production
Table V-] Consumption of Primary Energy in 1972 .
Tomlé:onsumption b Component (%) _
(107 ton) Petrolenm  Natural Gas Coal Hydroelectric  Atomic -

Japan 292 75.3 1.0 . 2.1 2.4 0.2
u.5., A, 1,634 43.8 34,1 20.6 1.3 0.2

West Edrope 1,050 62,1 7.9 26,7 2,9 . 0.4

Note: 1} Equivalent to Petroleum

At least up to 1972, the oil supply was considered.to be ample sc that no
impediment was present in the course of synthetic fiber production so long as the
facilities shown in the flow of Fig. V-1'are free from bottlenecks. On the other
hand, by setting a target of cost reduction by means of increase in the scale of
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e productlon fa.c:111t1e5, the manufa.cturers of raw materials for synthe,tm flber

" continued; active competition among st themselves in the: way of expans:on and new

" erection of productmn facilities. This having been the circumstance,; the supply/
‘eemand of raw materials for- synthetic fiber have persisted in oversupply situation
constantly from a global point of view, although partxal upsetting of the supply/
demand balance has been present from tlme to time.

quever,' since the autumn of 1972, the situation has drastically changed,
and as a global phenomenon, the shortage in the supply of raw materials for
synthetic fiber became apparent. The raw materials which thus far beén
considered to be easily available became all of a sudden extremely difficult to
obtain. The reasons for such a turn of the situation can be summarmed as in the
followmg three pomts. '

(a.) ‘Stagnation in the expansion of the raw materials for synthetic -
fiber production facilities

(b) Shortage in the feedstock (aromatics) to be supplied to raw
: materials for synthetic fiber plants '

{c) Frequent instances of accidents in petrochemical industrial plants

The following paragraphs will describe in detail the nature of the above-
mentioned factors.

1-1 Stagnation of the Expansion of Production Facilities for Raw Materials
for Synthetic Fiber

The price for raw materials for synthetic fiber displayed a down trend
year after year till 1972 because of the world-wide over-supply position of the
market, as well as of the scale enlargement tendency of facilities together with
the technical innovations. Thus, during mid-1972, the Japanese market price of
DMT was ¥105/kg (US¢ 38/kg); ¥ 135/kg for caprolactam (US¢ 48/kg). Enka
illustrates such a sltuatmn of price down trend a.nd the future price trend as shown
in Figure V-2.

I
10 - Source: Textil Wirtschaft, Oct, 11, 1970

Caprolactam
.

80 F

60 |-

¥Year

- Figure V-2 Trend of Prices of Intermediates for Synthetic Fiber
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. Because of such & altuatmn, the raw mater:.al £or synthetic fxber w e
o manufacturers in- general .those in‘the ‘advanced ‘countries in partxcula ._‘felt
" detrioration of:-facility. investment incentives,’ ::However, the ‘production’of raw -’ - -
material for synthet:l.c £1ber dzsplayed a-stable: growth from a-long- term v1ewpomt. :
although the evolution at times involved a fluctuations. This being’ the circum-'"
stance, the raw material production capacity surplus’ which has beeri on the over-
supply side gradually diminished itself. Also, the delay in the 1mp1ementatxon of
new projects for the construction of raw material for synthetic fiber facilities "
in the developing countries also contributed to the worldwide shortage of the
'facxhty capacities, From the beginning of 1972 onward, the synthetic fiber market
again showed:active moves so-that in advanced countries the production consequently"
increased and further, the production increment in the Southeast Asian and South
American areas were also added to the general market. Therefore, the productton
globally showed an acute increment, :Thus, since the summer of 1972, the "
shortage in-the raw materials for: aynthetlc fiber became a sudden and'serious,
problem all.over the world and, at'the same time, the price whmh thus far has
been showing stagnatmn on the bottom level began to turn into an up trend. :

i-2 Shortage in the Feedstock to be Supphed to Raw Matenals Plant for
Synthetlc szer

In add:tion to the production capac1ty shortage for raw matenals for
synthetic fiber, the shortage of feedstock to be supplied to the production facilities,
i,e., BTX are also showing supply shortages. As to the reasons for such situation,
the following: two factors. ex1st1ng in the United States can be enumerated as the
main factors.

1-2-1 Stagnatlon in the Oil Refinery Constructlon in the Unlted States

Although abolished in 1973, there was a law in the United States whlch _
controlled the importation of crude oil. Such a control contributed to the deteriora-
tion of the incentive for constructing new oil refineries in the United States. ' Also,
same effect was exerted by the low profitability because of the level of petroleum
products prices, In addition to these adverse factors, the construction of
refineries was suppressed further by the environmental regulations. This being
the circumstance, the stagnation in the construction of oil refineries which are the

supply sources of aromatics in the United States manifested itself,

1-2-2 The American Governmental Policy of Placing Special Emphasis on Fuel

Under the situation of the shortage in the refinery capacity in the United
States, the government is undertaking policies of placing emphasis on the securing
of fuel. The term "fuel" signifies that to be utilized as motor gasoline and
household heating fuel.. Because of this situation, in spite of the growth in the
demand, . the supply of petroleum products to be used as raw materials for
chemical products has been suppressed, : In addition to this, the advancement of
the elimination of lead contents from motor gasoline is mcreasmgly suppressing
the supply situation of the aromatics to be used ‘a8’ the chermcal raw matenals.- -

~r
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. ‘The consumpt:on in the’ Umted States of the motor gasoline and the extent
- of oil refining definitely have a worldwide influence because of their scale'and’a

‘slight fluctuation in the amount thereof will eventually affect greatly the quantxta-_ comie

" tive problems of the supply of arornat:.cs raw materials for. chem:cal mdustry
“of the whole world. ‘ o :

. 1_—3 Frequent Instances of Acmdents in the Petrochermcal Industnal Plants P
- During the year 1973, there were frequent cases of accidents in petro-— :

“chemical industry. This gave a further acceleration to the overall shortage of

: _supply of raw materials for synthetl.c {iber during the year. :

In such plants as U c.c. (U,S. A ) P. P. C. (U.S.A.), Jefferson Chemical
(U, S. A, } the ethylene oxide/ethylene glycol production had to be reduced. Further,
L C.I. (U.K.), B.P. (U.K.), Idemitsu Petrochemical Industries (Japan), Osaka ‘
Petrochemical Ind. (Japan), Sumitomo Chemical (Japan) all suffered from
ethylene plant accidents, Furthermore, the phenol plant accident took place in
Phenol Chemie (Germany) was another example of the accident.

Because of the above-mentioned three causes, the supply of raw materials
for synthetic fiber began to fall short and demand supply situation has became tight
since the autumn of 1972, Concerning the prospect towards the future, observa-
tions will be made in accordance with each one of the raw material items in the
following paragraphs, However, in the case of any of these raw materials, no
over-supply situation is expected and the forecast shows a long-term persistence
of supply shortage.

2. Features of Raw Materials Industry for Synthetic Fiber Production

Before entering into the discussion regarding the supply/demand problems,
mention will be made concerning the specific features of the raw materials
industry for synthetic fiber, Raw material industry for synthetic fiber has, when
compared with the other sectors of chemical industries, the following specific
features: '

(1) The application of use of the product is limited almost to the prod_uctibn of
synthetic fiber:

Fipure V-3 shows the direction of use of raw materials for synthetic fiber
in Japan, As evidnet from this figure, 90% of cyclchexane is used for the
production of caprolactam and AH-Salt and further, 85% of which is used
for the production of nylon fiber,

Also, in the polyester field, all the p-xylene is used for the production

of p-TPA/DMT and 93% of p-TPA/DMT is destined for the production of
polyester fiber., 70% of ethylene oxide is turned into ethylene glycol and
65% of which is destined for the production of polyester. In acrylic fibers,
70% of acrylonitrile is used for fiber production.

Therefore, it ié_ highly difficult for these raw materials for synthetic fiber
to find the outlet for supply/demand market other than fiber industry and
‘the balance between supply and demand is mainly controlled by export and
import.
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Figure V-3 Use of Synthetic Fibers lﬁtermedfatés in Japan :

The leading chermcal manufacturers: of the world are part1c1patmg in this
field of raw ‘materials for synthetic fiber productlon'

The raw material industry for synthetic £iber assumes an important
position in chemical industry as a whole. Table V-2 shows the present
situation of the participation into the raw material industry for synthetic
fiber of the 12 world's leading chemical companies ranked by Chemical Age.
Including all the aifiliated or related companies, all the 12 leading manu-
facturers are having relations to the raw material industry for synthetic
fiber by producing average two items of raw materials for synthetic fiber
production. :

Table V-2 Parlicipatmn of World's Lendmg Chemical Compames in Synthetlc Fibers Intermediates lnduslry

Ranking" Company ' Coprolactam  AH-Salt  p-TPA/DMT AN
1 E.l. Du Pont de Nemours & Co, (U.5. A} - . [ ) o - o
2 Imperial Chemical Imlust.rics Lud, {L1.K.) ' o o : A
3 Farbwerkc Hoechst AG (W, Germany) 1 ] ' : ] s o
+ Fnrben[nhriken Bayer AG . {W, Germany) ° o . .

5 ‘Montedison S, pA. (Lealy) o . : o o
o BASF AG (W. Germany) o o ' 0
7 Unian Carbide Cnrp T (ULEL ALY . ‘ .o
' Pechiney-Uglne-kuhlmann . ‘(France) a4
9 AKZO NV - " (Holland)

llU Rhone-Poulenc SA l {France) : e . o

l.l Monsante Co, : (U8 A L T a o
12 Dow ChemicaI.Co.1 co Lo (UeS.AL) . A R )

Notes:  o: Production by (tself,
* A Production by its subsidinry c.umpany
1) : Chemical Age 1972 [uly 28, p. 522
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F' (3) . ;j__:r_Synthetm flber manufacturers are. partlcxpatmg in the product:on o.t' N
PO monomer, Whlle oil refmery compames in basic raw materlals

_ Flgure V 4 ahowa the company-—wme share ratio of various raw matenal
. . production facilities for synthenc fiber owned by synthetlc fiber manufac-
turers, 011 refinery compames, ‘as well as by chemical companies.
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" _FigureV4  Production Capacity of Intermediates for Synthetic Fiber by Company Type
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Concermng ceprola.cta.m, AH Salt, p-TPA/DMT and acrylomtnle, the share
--comprmed by;eynthet;c fiber, manufacturera and: chermca.l companies is
L large and- thatwcompnsed by o11*refmery companies ~1s .small, whereas in ;' E
_the case’ of cyclohexane and P- xylene ; the share taken’ up by oil’ refmery _
o companies, is" hlgh. -In the’ Umted States, 1t has been obvzous that the share. .
o development ‘made by oil: refmery compamee is, conspmuously high,  while "
in Japan'and West Europe. the: actw:tles development d1ep1ayed by oo
aynthetzc f1ber manufacturere-ha e been rem rkable.,_;_ T

(4): .The d1str1but10n cha.nnel is h1gh1y strat1f1ed
Although 1t is- commonly noted in every fac111tiea mduetnes, there is a co-~ -
"incidence. of mtereste between the ‘supplier w‘no wlshes to: mamtam ' '
continuous: and!constant operatlon of the facilities and the users who desire
to receive contmuous and’constant supply of the products._ Thisg _being the

c1rcumstance, ‘the dzstrxhutzon of raw. matenale for:synthetic fiber.is -
highly etratxﬁed Partmularly in the case ‘of raw. mater1ale for: eynthetxc
fiber, the apphcatmn other ‘than the’ productmn of. ey’nthet:.c £1ber is -
extremely limited .as has already been discussed and,. at the same time, -
due to the fact that the quality level of the’ product is an'important point of
-.issue, the stratification of the dlstr:.butlon of the product is hlghly
conspmuoue.

Also, as.is ev:.dent from Table V 3, the synthetm fiber manufacturers

are taking a poeitwe attltude towards the reinforcement of own productzon
of the raw materlals. Cor b

Table V-3 _Pmddétlon of Synthetic Fiber ll‘ne.r_medintes by Ten Lgrges’i'éyniheﬂc Fiber Makers in the Wcrld

“Their Total Share

of Synthetic Fiber _‘Monnmer Production - Rew Metertn.l.s Production
Production in the (Companles) ‘ © 7 (Companies)
Worlr.l" (%) ) o D

Nylon 48 7 2

Palyester . . S0 S : OB

. Acrylle Coe - L X S A 6 -0

Therefore, the eupply/demand relationship within the. group w111 necessanly
assume a direction towards equilibrium.: It is considered therefore that the
'd1stnbut1on in the market of the floating commodities:will d1£1mte1y be a
. temporary, phenomenon which manifests itself at the time- when the demand
i balance inside the group is upset. - S :

(5} 'I‘he industr'y, is,heavily concentrated -in,adv'anced‘countries'-

"'Fzgure V- 5 shows the area-wme productlon ratlo forecast concermng
eynthetlc fibers and monomers, : :

. _For the year 1974, 1t 1s shown in the table that the productmn of capro-
lactam/.AH Salt in. the U S. A., West.Europe and Japan-will comprise 87%
... of the world's total product:.on, while in the case of p-TPA/DMT. the rate
" _4_15 as. h1gh as 93%. The acrylomtrlle product:on comprmed by these
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Figure V-5  Production Forecast of Synthetic Fibers and Monomers in the World

advanced countries will attain 85%. These data clearly show the serious
extent of the concentration of production of raw materials for syathetic fiber
in the so-called advanced countries, The monomer production in the
Southeast Asian areas except Japan is in every case of the items, less than
1 %.

On the other hand, as far as the productmn of fiber is concerned, the rate
comprised by the advanced countries for the year 1974 regarding the three

- major synthetic fibers is in every case approximately 80% and, although
not. so conapicuous as in the case of monomer, the concentration on the
advanced countries is still obvious. However, by 1981, the rate comprised
by the advanced countries will decrease to 60% in every item and the weight
of the ratio comprised by the other areas is expected to increase. Particu-
larly in the case of the Southeast Asian areas except Japan, a conspicuous
advancement in this respect will be achieved.

When the increment in the quantity is taken into account, the necessity for
. raw materials-for aynthetic fiber felt by the developmg countries in the

. Southeast Asian areas will attain an enormous level and 1t will therefore

become almost impossible quantitatively to accomodate the total supply of
the raw materials for synthetic fiber from the advanced countries, the
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e s:\tuatmn whxch has so far- been prevaﬂing.‘ o Therefore ’ ‘att wﬂl"eventually
' .- become:evident: that an advancement will be’ made ‘in the self< suff:.ciency 1n

- the supply of raw materxals for synthetzc fxber ‘in the’ developmg “countrie s.

3 . .Aromaticaﬂ' L N TR T 4 s e R wel

o - v S B

. The aromahcs (benzene, toluene, rmxed xylene) which are the basm raw '
matenals for nylon. and polyester-production;. are.those whichiare. suffermg from'’
an extreme. supply shortage:globally of:all the petrochemxcal products:at present
Especially in the. case.of benzene,. the supply shortage is: particularly- conspmuous
and therefore constitutmg the major cause for-the supply shortage ‘of: styrene. AR
phenol, cyclohexane. .etc., which.are the. derivatives:of benzene. Con e

Also, in the United sfa't'ea*and West Europe,’ thé"fbméhé‘shoftag'e is pre-
vailing and therefore, the production oi*benzene by means of dealkylation of
toluene is also falling short. The shortage in the mixed xylene has firstly mani«
fested itself in the form of the shortage in the o-xylene which is the raw material
for phthalic acid anhydride and, particularly in West Europe, this shortage is also
a.ffectmg the production of p-xylene. '

In the followmg paragraphs, expla.natmns will be made concerning the past
production trend of BTX and the future demand ‘therefor,

3-1 The Supply/Demand Situatien in the U, 5, A,

3-.1.1 The Supply /Demand Situation of Benzene in the U, 5. A,

Table V-4 shows the actual ifecorde of benzene production as well as the
records of import and export of benzene in the U. S, A,

Table V-4 Benzene Production nnd Exphrﬁlmport inUS.A,

(ton) .
Praduction Export [mport
Petrolcum Coal Total Growth Rate
12 2% Sub-Total ) AR

1955 114,602 213,192 - 327,794 628, 000 uss, 794 P #, 185 L, 740
56 126,562 244,539 - 37,10 629,000 1,000,101 . P 9,047 231,397
57 139,449 246, K00 ‘386, 298 td4, 000 1,030, 298 3.0 B, 967 184,076
54 54,0640 217,807 472,497 427,000 199,497 -12,7 s, 21 148,215
5v 450,622 243,574 694, 200 433,000 1,127,200 25,3 24,300 190,774
60 . 681,271 374,818 1,028,088 489,000 1,517,088 .06 78,424 126, B60
[} t,073,177 299,400 1,372,577 433,000 1,805,577 UN] 154,613 . 04,400
652 1,075,091 324,531 1,399,722 . - 410,000 1,809,722 T2 137, 281 76,518
63 1,402,373 358,076 1,728,697 - 407,000 "~ 2,135,697 - 18.0. 215,393 24,053
o 1,640,563 405,786 .2,(H6,348 198,000 2,444,348 14.5 290,420 51,456
05 1,877,067 482,341 2,360,012 403,000 "--2,765,012 3.0, 150, 750 B4,591
[21+] 2,417,318 399,114 2,810,443 380,000 3.7'1_96;443 ~ 15,8 322,015 76,115
67 2,534,920. 402,595 2,941,522 - . 378,000 3,319,522 - 3.4 3,074 . 84,903
68 2,679,903 358,113 3,038,075 308,000 3,346,075 (LB 276, b48 109,548
69 J, 258,493 369,110 2,627,602 338,000 3,465,602 . 8.5 308,326 202,180
70 - - 3,481,564 /310,000 3,791,564 - 4.0 222,650 173,968
71 - - 3,351,082 239,000 3,590.0H2 . +5.3 141,706 255, 161
72 . T 3,925,248 T 98, 495 16,310
n A TP 172: 565

Seurces: U,S. Productlon and Sales of Selected Synthetie Orpanic Chemicnis
{U.5, anill Commlsslon)

U, 8. Foreign Trnde Exporn Commodlty by Cnuntry (ﬂurn.-.;u of the Census)
1. 5, Forcign Frade Imports Commodity by Country { " )
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- of all the production amount, the benzene from petroleum began to assume
the ma:n since 1959 so that by 1971, the ratio between the petroleum benzene
portion and the coal benzene was 93:7.. :

During the decade of 19608, the production showed a remarkable growth of
average 13.5%. As is shown by Table V-5, the benzene production facilities have
been expanding in order to meet the demand. However, since 1970, the benzene
production began to display a decrease compared with the previous years, Due to
this circumstance, the export.which has been continued from 1961 onward began to
fall and from 1971 onward, the importation amount exceeded exportation amount.
On the other hand, as shown in Figure V-6, the demand has been centering around
cyclohexane, phenol and styrene and the average yearly growth rate of 9. 8% has
been soundly displayed for the period from 1955 to 1966. As shown in Table V-6,
the amount in the year 1972 was 4, 4 million tons and 5. 0 million tons in 1973,

Table V-5 Operating Rate of Benzene Production Capacity in USA (103 tan)

1905 1967

Production ¢ ap.u.ln Iy ,
Petroleum 2,692 3,048
Coal 472 472
Total 3, 1od 3,320

Actual Production 2)
Petroleum 3,300 2,942
Coal 403 378
Tatul 2,704 3,320

Operating Rate (4)

Patroleum B7.7 90,5
Coal B3, 8 5.1
Total 87,4 Yi.3

Notes: 1) Kagaku Keizai (Chemical Economy) (p. 53, February 1965)
2y Table V-4

(103 tan)
J,non

Y./

/ Cyclohexane

Alkylbenzene

i 4

° 1,000 / /%
S,
Siyrene

L] N " A .
1955 56 §7 54 %9 n0 61 62 63 63 o5 66

Figure V.6  Benzene Consumption in the U.S.A,
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Table V-6 - “Benzenié Supply and Demand Balance in USA

S : ('10'?1“3") o
- L 7 R CY X
Supply Reformate = - .. . - S 2,600
Dedlkylation - -~ o - T,
‘Pyrolysis Gasollne . = - Ciee 800 -
Coal Tar.. L. R 330
Total 4,180 4,700
Demand * Styrenc 2,800 0 T
(Dnmeqri(.) Phenol ' P80 o
Cyclohexane 770 o : -
Alkylbenzene © 100 o -
Aniline : 150 -
© Maleic Anhydride B 111 R T
- Others . 180 S
© Total - o 4,410 ' . 4,980
~ Balance . -230. . .. . =280

On the other hand, the production was 5 million tons in 1972 e_nd-4.--7 million tons
in-1973. Therefore, it was estimated the benzene shortage must have attained
a level of 220, 000 tons and 280, 000 tons respectively.

' Especially in 1973, it was estimated that the benzene importation will
greatly be reduced from the level of 1972 and the final consumption amount is
expected to be forced to reduce to a considerable extent from the level of 5 million
tons. . '

3-1-2 The Supply/Demand Situatlon of Toluene in the U. 8. A.

The production and import as well as export of toluene in the U, §, A, is as
shown in Table V-7. Of the production, more than 97% is comprized by petroleuml.
From 1969 onward, the position of the U, S, A, turned into that of an importing
country. In 1972, net 410, 000 tons of toluene was imported, thereby clearly
indicating that the domestic production is falhng behind the demand

In view of the operatmnal rate shown in Table V-8, one of the reasons for
the toluene shortage is the capacity shortage in the petroleum toluene production
facilities, The demand is as shown Table V-9 in which it is evident that the demand
congists of both for dealkylation and gasoline use. The demand for dealkylation
which will be generated because of the worldwide benzene shortage and the demand
for gasoline accelerated by the trend of lead-elimination will both be enlarged to a
certain extent in the future. This being the circumstance, thetoluenesupply shor-
tage in the U, 5, A, is expected to persist for some time to come.
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" Table V_-"f - _Toluene Production and Export/Import in USA

‘

Table V-8 Operating Rate of Toluene Production Plants in USA

. {ton}
Production e . Export Import
. Petrofeum . Coal Total - Growth Rate
Nitrstion grade 1° Pure commercial Solvent grade  All other  Sub-Total il
Krade 20 90% .

1955 137,977 191,128 - 101, 885 470,968 138,000 &0B8, 988 - 38,121 22
56 173,323 164,827 - 91,313 429,461 140,000 569,463 6,5 28,604 .
57 267,858 185,960 - 54,933 508,751 140,000 448,751 13,9 80, 286 2,480

-] 293,684 191,211 - 195, 111 ‘ bA1,006 105,000 784, D06 21,2 84,013 L,174
59 3,753 236,761 - 43,710 824,234 100,000 924,244 ine 102,71 4,601
60 557,811 115,790 - 117,084 790,697 110,000 900,697 = 2,5 166, 864 9,919
6 5t4, 170 98,686 - 136,994 749,850 103,000 BSZ, 850 - 53 138,309 5,361
62 hio, 572 102,940 . J01, 087 1,090,570 99,000 L, 189,570 39.5 18,846 1,790
63 176,314 52,468 - 415,021 1,243,898 93,000  ),338,B98 12.6 197,789 4,992
64 1,038,886 M. 119 - 433,316 1,548,320 4,000 1,632,320 1.9 186, 145 18,310
65 1,077,676 B0, 575 56,634 511,138 1,728,022 81,000 1,809,023 10,8 158,91 44,882
6 1,170,739 B9, 40 - 590,553 1,850,332 4,000 1,924,332 6.4 169,46 96,924
67 1,291,152 272,41 59,427 436,124 2,059,245 70,000 2,129,145 10,6 81,792 102,364
63 1,428,063 252,176 B0, 654 Abb, 766 2,227,089 70,000 2,297,689 7.9 119,989 106,730
9 ¥, 535, 650 288, 045 §2,080 563,994 2,439,300 70,000  2,509,B00 9,2 108, 196 164, B8A
70 1,897,949 193,918 - 387,732 2,679,597 70,000 - 2,749,%97 9.0 18,323 Jio, 48
N 2,015,590 163,561 . 066,481 2,845,002 70,000 2,915,632 6.0 48,266 372,614
71 212,172 194,984 69,128 495,907 2,972,190 - ) 85,349 494,660
21 303, 695 135,938

Note: Productlon from cozl |y 1967 « (971 19 estimated. Sources: U.S. Productlion and Sales of Selected Synthetic Organic Chemicals

{U.S. Tariff Comminsion)

U. 5. Foretgn Trade Exports Commodity by Country (Bureau of the Census}
U. 5. Forelgn Trade Imports Commadity by Country {

{ 103 ton)

"

1965 1967

Production Capacity 1

Petroleum 1,816 2,030

Coal lo4 104

Tatal I, 9RO 2,200
Actual Production 2)

Petroleum 1,728 2,059

Coal 81 70

Total 1, 809 2,129
Operation Rate (%)

Petroleum u5,2 101, 1

Coual 49,4 42,7

Total g1,4 96,8

Notes: 1)} Kagaku Kelzal (Chemlcal Economy) (p, 55, February 1965)
2) Tahle v-7
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~ NI S (6%om
Dealkylation Solvent Gasoline . Others . - Total -
1965 755 164 542 246 1,707
. 66 - - o - -
67 - - - - -
68 - ) " . ]
' 69 PP ST - = . = . -
70 (Estimated) 1,575 - - 210 263 - '380_ 2,428

Source: Hydrocarbon Processing
(45(2) p. 139, February 1966)

3-1-3 The Supply/Demand Situatibn-of Mixed Xylene in the U, S, A,

Table V-10 shows the actual records of production and trade of this item.
It is evident from the table that 99% of the products is derived from petroleum.
The special feature of this commodity when compared with benzene and toluene is
that there has been a remarkable fluctuation in the growth rate of production and ’

the virtual lack of import and export,

As is evident from Table V.11, the produc-

tion facilities have so far been constructed with a considerable extent of allowance.

Table V-10. Mixed Xylene Production and Export/Import in USA ,

. . {ton}
#roduction . : - Export - - tmport
Pettnleum . Coal Total Growth Rate . :
9 56 Aviatlon grade  All iher  Sub-Total o ;
1938 . . B 13,90 07,371 3,500 336,173 - -
56, (84, 186))) 102,741 235,60 408,781, 39,900  HS.6AL 5.1 . ;?
7. - - M, 201 95,315 36,417 | 39,500 45,917 . 6.7 B 1]
58 - 107, 804 S SI8, 818 . 626,319 29,400 638,719 ETN B . 933
:9 199,995 . 363,522 763,517 26,100 789,017 0.4 - 4,737
0 438,000 . 485,151 296,160  27,M00 921,960 17.0 - 9,330
:; ;u.m B 402,423 RIS, 0N 36,400 LTI T I X . 8,34 .
. 18,358 - 515,159 1,133,517 24,800 1,158,347 - an7 - 1,523
63 54 8,701 . $65,771 1,000,943 24,200 1,095,143 - 3,8 - 1,700 .
. :4 165,472 - . 911,689 1,099,130 23,200 1,123,331 5 - -
5 201,790 . - 887,477 1,089,367 20,900 L,110,167 _ - 4,0 - -
66 304,891 . . 750,007 1,084,918 19,900 - L, 0T, 008 - 3.3 . -
:‘; _ ;&3.1;2 . - 1,043,865 1,459,576 16,000 1,487,876 - 304 0 .- .. .
- 303, 357,404 . LU77,557 - 1,230,189 18,300 1,786,489 13,1 244,914 -
69 25,580 169,920 - COBOS, MY L,B3L641 17,000 1, MB,640 . -38,9 0 69,968 - - -
0 332,987 268,612 - 1, 41,98 1, ML,398 14,700 1,758,298 40.8 76 -
N A, 288,911 - 1,396,807 1,993,078 14,000 2,007,078 "1 30,396 -
1 s 173,89 . 1,698,798 2,406,940 . w .
1 -

Nota: 1) Nitration grade

Sourcas; U1,S, Production and Sales of Selectad Synthetic Organic Chemicals
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Table V-11  Operating Rate of Mixed Xylene Production Capacity in USA

(107 ton)
1965 1967
1}

Production Capacity ,

Petroleum 3,087 3,167

Coal 33 33

Total 3,120 3,200
2)

Actual Production .
Petroleum 1,089 1,470
Coal - 22 18
Total 1,111 1,488

Operation Rate (%) .
Petroleum 35,3 46,4
Coal 66,7 54,5
Total 35.6 46.5

7 Notes: 1) Kagaku Keizai (Chemical Economy) {p. 55, February, 1965)
2) Table V-10

The xylene situation in the U.S, A, cannot be clarified if the relationship
of the industry with the gasoline industry is neglected. In other words, the produc-
tion shown in Table V-10 shows only the portion which has been extracted and
refined. This amount corresponds merely approximately 10% of the total xylene
which was produced actually in the U.S, A, The remaining 90%%* is directly
~ consumed as gasoline in the form of reformate without being extracted,
The consumption of xylene is shown in Figure V-7. Xylene is consumed in two
directions, i.e., for use as o-xylene, m-xylene, p-xylene and for solvents. The
remaining portion is destined for gasoline blending for domestic use and the
amount allocated to exportation is extremely small, From a strict point of view,
it would be sufficient for the U, 5, A, if the o. m.p-xylene and the solvent use por-
tion alone is extracted and the production beyond this level will be unnecessary for
the country. Therefore, in the future, it seems that the American xylene will
be balanced within the closed framework of the domestic consumption and therefore will
will exert little influence upon the supply/demand balance of the world.

* The production of the mixed xylene in 1965 in the U, S, A. by means of reformate
facilities was 3, 500 to 4, 000 million gallons, however, the actually extracted
portion was 395 million gallons (Hydrocarbon Processing, 45 (4), p. 155, April,
1966).
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Figure V-7 Mixed Xylene Consumption in the U.S.A.

3-1-4 Causes for the Aromatic Shortage

As haa'b‘een_ discussed in the foregoing, the qupply/demand equibilium
became tight especially centering around benzene since 1970. The following
paragraphs will observe the possible causes which led such a situation.‘ :

(1 The oil refining capacity in the U, S, A, is generally falling short.

- For instance, the capacity expansion for crude oil refining during a period -
from 1970 to 1972 was merely 0. 75 million BPSD in the U.'S. A, in contrast
to 2,71 million-BPSD in the West Europe and 1. 08 million BPSD in Japan.
Further, over the past four years, no new construction of refining facilities
has been undertaken. It seems that such a stagnation in the refinery
construction is due to the following reasons. - o o

(a) Instability in the oil supply securing because of ._impo‘rt control
(b) : -Limit:vllti‘o.r;s exerted léy the environmental <::ontro.ls:'

1 (c) | "Low extenf of ROI | o

(2) The shclvrtage i'n the“refi.ning capacity .resulted in the'ﬁhurtage of naphtha

which is the very basic raw material for petrochemical industry, In the
U.S. A., most of the naphtha fractions including gasoline are being fed into
the reformer and are applied for the production of gasoline and aromatics;
However, at present in the U, S, A,, the government is pelitically giving a
priority to gasoline and household heating fuel including the fractions other
than naphtha. Therefore, the naphtha production to be destined for '
aromatics manufacturing is being treated with the secondary importance.

' The crude oil ‘é‘qr_‘lsufﬁ;}t‘ibﬁ of the U, S. A. in 1973 was app'f'éximé.félyA'inO _
million tons, of which 300 million’tons, equivalent to 50% of the total was
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(3)

3-1-5

.destined for gasoline use, . On the contrary, the allocated portion for the

production of aromatics was merely 7 million tons which comprizes only
slightly more than 1% of the total.. On the other hand, the gasoline demand
has been growing year after year with an annual growth rate of 6 to 7%.
Therefore, the supply of aromatics is presently extremely unstable, so that,
unless the reinforcement and substantiation of the refining capacity be
undertaken, no stabilization in the supply of aromatics will be achieved.

The facter which is accelerating the benzene shortage is the shortage in the
supply of toluene for dealkylation. In other words, the benzene production
in the year 1972 by ‘means of dealkylation was estimated to have comprised
21% of the total production in the U.S.A,, however, in spite of the fact that
at present, production capacity of 1. 75 million tons/year is existing, the
toluene for benzene production is not sufficient in supply because of the fact
that the toluene is being sold more to be used for gasoline blending which
entails to a higher extent of evaluation rather than for the allocation to
conduct dealkylation, This being the circumstance, it is suspected that a
considerable extent of dealkylation facilities are now standing idle in the
U.S.A,

Prospect of Shortage Relaxation

When will'be the shortage in the oil reftning capacity which is const1tut1ng

the major cause of the aromatics shortage relaxed?

(1)

(2)

(3)

3-2°

3.2-1

In accordance with the ""Energy White Paper” published in April 1973, the
reinforcement of the refining capacity by more than 3 million BPSD is being
undertaken in the U,S,A., however, the completion of such reinforcement
projects will be made sometime after 1976,

.Also, 'along with the construction of oil refineries, the expansion-of ethylene
_ plants is being undertaken. As a result of such construction, the benzene

which are to be extracted from the by-produced cracked gasoline will even-
tually contribute to the enhancement in the supply capacity, However, the
completion of these plants now being conatructed will he made approximately
during the same period as the completion of the refineries, i.e., sometime
after 1976. :

As has been mentioned in the foregoing, during the period from 1976 to 1977
when the completion of the refinery construction will be achieved, according
to some opinions, the relaxation of the tight supply/demand situation will be
materialized, Nevertheless, in view of the fact that the demand itself will
also increase year after year, the present prospect upon the future situation
is that the oversupply position will not be achieved for some time to come.

The Supply/ﬁerﬁand Situation in West Furope

Backg round of Aromatics 'Shbrtage

The oil refmmg capac:.ty shortage took place in the U. S, A. and the

consequent shnrtage in the supply of aromatxcs caused thereby are severely affect-

{
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ing the aromatics balance in West Europe. In other words. the ahortage in the
refining capac1ty in the U.S.A. resulted in a‘’ further increase’in’the. import for ‘

the fulfilment of the ever mcrea.smg demand for the: gasohne and aromatics:
This bemg the c1rcumatance, the followmg took place as a result in West Europe.

(1) Increase in the demand in the West European market - =’

(2) The active purchase act1v1t1es w:.thm the We st European market by
Amencanusers. L e S R

(3) | Decrease in the 1mport from the U, S A,

The above mentmned factors have further accelerated the deter:.ora.tmn of
the aromatics balance in West Europe. Further, the explosion accident took place
in the ethylene plant (450, 000 t/y) in ICI and the fire took place in the ethylene
plant (340, 000 t/y) in BP further contributed to the intenaification of aromatics
shortage.

3-2-2 The Supply/Demand Situation of Benzene in West Europe

Table V-12 shows the supply/demand balance of benzene in West Europe.
During the year 1973, the actual production was 3. 78 million tons which corres-
ponds to 80% operational rate as against the tofal operation capacity of 4. 74 million
tons. On the other hand, it is forecast that the demand for the year is 4, 23 million
tons, thereby indicating a supply/demand gap of 450, 000 tons as for the entire
West Europe. Also, for the year 1974, it is forecast that the supply/demand gap
of benzene will be 0, 5 million tons. These factors clearly indicate the seriousness
of the benzene shortage in West Europe, In the light of the fact that the supply/
demand of aromatics in West Europe will be greatly affected by the trend in the
U, 8. A,, it is expected that the present shortage situation will persist until relaxa-
tion is achieved in the supply/demand situation in the U, S, A,

Table V-12  Benzene Supply and Demand Balance in West Europe- -

(lO3 ton)
1972 1973 1974 1975
" Supply - Flowsheet Capacity - 4,740 5,120 -
Production ) - 3,780 4,260 -
Demand Styrene ' l 535 L, 885 2,245 2 670
i Cumene/Phenol ‘ 785 - 840 890 - 260
Cyclohexane - 700 780 - 860 950
Aniline 185 225 250 285
Maleic Anhydride 150 160 170 190
Alkylbenzene : 190 . 195 200 = 210
Others 145 150 160 170
“Total 3,690 4,235 4,775 5,435
Baldnce L © . 455 -515 -
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3-3 The Supply/Demand S1tuation in J' apan

, The shortage of aromatlca supply' in Japan derives frum causes d1f£erent s
from those. ex:.sting in the U, S, A, and West Europe. : - ‘

3-3-1 The Supply/Demand Situation of Benzenc in Japan

Table V-13 shows the records of production, export and import of benzene
in Japan. The supply sources of benzene reveals that petroleums took over coals
in 1966 and by 1972 the petroleum sources comprized approximately 85% of the
total. As far as the production is concerned, an acute increment was achieved
during the decade of 10608 with an average annual growth rate of 20 to 40%,

Table V-13  Benzene Production and Export/import in Japan

{ton)
Production Export Import
Petroleum Coal Tortal Growth Rate(y]

1953 - 32,011 32,011 - - -,
54 - 31,212 33,212 1.8 -
55 - 40, 550 40, 556 22,1 -
1) - 56,048 56,048 9.7 - -
57 - 59,759 549,754 5.5 -
58 4,913 59, 578 o4,491 7.9 -
59 D06 BL483 - 92,389 43.3 - .
00 14,835 118,721 133,556 44,0 - -
6! , 27,327 116,070 103,997 22,8 - -
62 55,925 141,491 w7416 20.4 3,097 -
63 B3,588 167, 754 251,342 27.3 436 12,221
o4 98,775 209, 008 JON7, 783 22.5 10,488 36,476
hS 43,013 338, 184 381, 197 23,9 25,417 21,765
ab 279,074 250, 1o 529,235 34.8 38,973 537
n7 370,495 241,552 652,517 23,1 ) 24,721 - -
i3} 541,034 21,121 Bb2, 155 32.1 22,786 19,579
69 883,699 337,715 1,321,414 41,7 44, 881 §, 64
7 1,212,938 371,751 1,584,089 9,7 102,523 1,332
7l 1,370,571 318,454 1,689,025 6,6 145, 308 5,726
72 1,576,923 274,037 1,851,560 9.6 224,342 14,893
73 1,739,132 256, 169 1,995,301 7.8 129, 654 24,739

Source: Kagaku Kogyo Tookei Nenpoo
(Year Book of Chemlical Industries Statistics)
Nihon Booekl Geppyo {Japan Exports & Imports)

however, from 1971 onward, the average annual growth rate stayed within the
range of 10%. In spite of this situation, no stagnation in export has been present.
Figure V-8 shows the actual consumption records. As is evident from this table,
the styrene consumption takes up more than 40% of the share, followed by cyclo-
hexane and phenol both of which are large outlets for consumption, It must be

noted here that the supply/demand structure of benzene in Japan has the following
features.

(1) The main sources of supply are pyrolysis gasoline:

Table V-14 shows the supply sources of benzene during the year 1973 in
Japan and U, §, A, Compared with the case of the U, 5. A, where 55% of the
sources are of the reformate gasolines, 53% of the Japanese sources of
supply is comprized by the benzene included in the aromatics obtained by

the pyrolysis gasoline which is by-produced at the time of producing ethylene
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(2)

'through naphtha crackmg Both in'the casé of J‘apan and U S A. J1/4 of the
‘total supply sourcee is compnzed by the benzene by means ‘of dealkylatmn.

The benzene obta.med from reformate gasohnes m J‘apan takee up merely
07% of the total supply sources. R ,

. (103 tony]
- 3,000

2,000

B o ‘ thers. .
. : . R /Alkylben:ene_ .
. : i %Cyclohexme ' .
1,000 ] -

|
_____Qé S|yunT

o= : 1
195960 61 62 63 64 65 66 67 66 69 70 71 72
Yeat

Consumption
‘ X

Figure V-8 Benzene Consumption in Japan

Table V-14  Source of Benzene Production in Japan and USA (1973)

%
Japan 7 USA
Pyrolysis Gasoline 53 11
Reformate 7 . 55
Dealkylation 25 : 27
Caol Tar 15 7
Total 100 1 100
, (1,950) (4,700

Note: 1) () shows total production amount in 102 ton,

The adjuetment of eupply/ demand balance has been made by exportation:

As is evident from the above-mentioned supply source eutua.tmn, ‘the benzene
production in Japan is affected vitally by the productzon of ethylene, and

‘therefore the benzene production operation itself is not d1rect1y geared to

the demand situation. Due to the fact that 80 far, the - ethylene production
has been increased witha cons1derab1y h1gh pace, the general picture of
the benzene market in Japan has been dmplaying an oversupply position.
Because of this fact, and in order to prevent the deterioration of the
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geconormc viability in the aromatlc production operation, the manufacturers

took a policy. of pos:.t:.vely concludmg export contracta during the current

‘:yea.r for the’ expected aurplus portion, which is the- dﬁference between the
forecast production and forecast domestic demand for the forthcoming year.
By this method, the supply/demand balance has been a.rt:tfmlally main-
tained. Due to this situation, in the event that the domestic demand turned
out to be above the forecast level or when the production is below the
estimated level towards the forthcoming year, there has been cases in
which the benzene short supply position became inevitable inside J apan
while a considerable extent of export is being undertaken at the same time.
During the year 1973, because of the plant accidents in Idemitsu Petro-
chemical, Osaka Petrochemical, etc, at their ethylene plant, the production
was behind the estimated level so that a considerable demand has been
suppressed., The euppl_.y/demand forecast for the period from 1974 to 1975
is as shown in Table V-15. When the already contracted export is included,
the supply and demand will almost balance with each other, so that in view
of the equilibrium, it is expected that no export surplus capacity will be
newly obtainable.

Table V-15  Benzene Supply and Demand Balance in Japan

(103 ton)
1972 1973 1974 1975
Supply . Pyrolysis Gasoline 930 1,030 1,130 1,230
Reformate 100 130 240 250
Dealkylaticon 520 490 330 650
Coal Tar 300 300 330 330.
Sub-Total (Production) 1,850 1,950 2,230 2,460
Tmport 18 30 - -
Total 1,868 1,980 2,230 2,460
Demand Styrene 793 - - -
Cyclohexane 434 - - -
Cumene/Phenol 260 - - -
Alkylbenzene 64 - Co- -
Maleic Anhydride 32 - .- -
Others 83 - - -
Sub-Total (Domestic) 1,666 1,910 2,150 2,430
Export 230 75 56 ~ 66 -
Total 1,896 1,985 2, 206~~2,216 2,430
Bolance -28 -5 24-14 30

3-3-2 The Supply/Demand Situation of Toluene in Japan

The actual records of productmn, export and import of toluene are as
shown in Table V-16. For the most part, toluene is supplied regardless of the
level of actual demand, from the reformer as well as from naphtha thermal crack-
ing facilities. On the other hand, as far as the demand is concerned, as is evident
from Table V-17, the major destinations are for use as solvent and for use in
dealkylation, however, because of the fact that in Japan, the dea.lkylatmn hydrogen
is suffering from shortage, the consumption for dealkylat:.on is not so much as in
u, S A, Therefore, the supply/demand balance is being maintained by positively

|
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7 promotmg exportatxon. .Although it is expected that- the demand in’ the future for

. toluene for use in gasoline blendmg will increase, a compara.twely relaxed supply/
demand. posxt:on will be avallable as‘far as toluene 1s concerned, Ior some tlme _
to come, when compared w1th benzene and xylene. ‘ :

R

 Table V-16 - Toluene Production and Export/Import in Japan

{ton)
Production . Export . Import
Petroleum Coal’ Total  Growth Rate (%)
1953 - 6,717 . 6,717 - - : -
54 ' - 6,685 6,685 -0.3 - -
55 S 7,738 7,738 15.8 ) - -
56 . - 9,465 - 9,465 - - 22,3 : - -
57 - 10,387 10,387 . ) - -
58 8,975 12,564 21,539 _107 4 : - S,
59 27,719 17,162 44,941 108. 6 i - . AR
60 34,563 26,494 61,057 35.9 - -
61 © 55,919 32.132 88,051 44,2 ' - -
62 74,382 34,756 109, 138 . .23.9 i - 179 1,990
63 . 96,024 37,596 133,620 22.4 - 432 8,383
64 112,066 . 44,751 156, 817 17.4 2,924 28,599
65 138,738 47,778 186,516 18.9 3,127 25,882
66 - | 200,322 52,499 252,821 35.5 C2,972 29,978 .
67 253,757 55,269 o, 026 22,2 2,633 10,083
68 300,938 59,197 360, 135 16,5 7,131 7,443
69 535,959 54,456 590,415 63.9 53,715 573
70 719, 147 55, 866 775,013 . 313 108, 267 3,033
71 739,539 50,985 790, 524 2.0 141,769 -
72 791,469 41,478 . 832,947 5.4 - 167,697 13,000
73 890, 689 . 27,777 918, 466 2.7 127,012 . 2]

Source: Kagaku Koogyo Tookel Nenpoo
(Year Book of Chemlcal Industries Statistics)
Nihon Booeki Geppyo (Japan Exports & Imports}

Table V-17  Toluene Consumpticn in Japan .

{ton)
Domestic Export Total
Solvent Dealkylation - ‘TPA Others Sub-Total

1970 o1, 500 214,700 24,500 134,000 - 674,700 . 108,400 783, 100
T 316,200 179,100 - 25,800 123,800 644,900 . 142,400 747,300
72 338, 000 171,800 24,800 142,300 676,900 167,700 844,600
73 365,000 253,700 25,600 157,500 BQ1, 800 78,000 879,800
74 387, 100 254,000 25,600 . 165,100 - 831,800 100, 000 9311, 800
75 410,800 254,000 25,600 188,500 878,900 100, 000 978,900 .
76 436,100 254,000 25,600 196,600 912,300 1640, 000 l 012,300

77 463,200 254,000 25,600 204,500 947,300 " 100,000 1,047,300

Source: Sekkakyo (The Assoclation of Petrochemlcal Industry In Japan)’
(June, 1973)
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3 3- 3 The Supply/Demand Situation of Mixed Xylene in Japan |

| Tho actual records of productmn, export and import are ahown in Table
v-18. During the period from 1969 to 1972, the balance between supply and demand
has been maintained by means of undertaking exports, Table V-19 111ustrateo the
details of the supply and demand situation.

Table V-18  Mixed Xylene Production and Export/Import in Japan

{ton)
) ) _ Production Export Import
Petroleum Caal Total Growth Rate (%)

1953 - 1,295 1,295 - - -
54 - 1,223 1,223 -5.6 - -
55 - 1,234 1,234 0.9 - -
56 - 1,656 1,656 34,2 - -
57 - 1,765 1,765 6.6 - -
58 7,128 2,343 9,47 436.6 - -
59 16,338 3,457 19,795 19.0 - -
60 26,136 5,754 31, 890 [s] P . -
a1 42,344 6,320 48,664 52.6 - ’
62 53, 184 7,515 60,663 24,7 434 6,123
63 63,069 8,161 71,230 17.4 2,567 5,877
64 73,188 10,575 83, 763 17, 6 4,262 14,598
63 91,133 9,780 1w, 013 20,5 9,114 6,621
66 137,579 11,585 149, 164 47.8 14,496 8, 185
67 - 183,760 14,049 194, 809 30,6 7,911 13,500
68 278,572 11,257 289, 829 . 48.8 3,119 10,404
69 531,820 10,238 542,067 87.0 33,912 8,111
70 752,447 7,457 759,904 40,2 94,215 1
71 849,948 5,663 855,611 12,6 90,671 1,280
72 925,205 4,087 929,292 8.6 79,332 9,137
73 1,057,083 1,015 1,058,098 13.9 73,479 23,579

Source: Kagaku Koogye Tookei Nenpoo
(Year Book of Chemical Industries Statistics)
Nihon Booeki Geppyo (Japan Exports & Imports)

Table V-19  Mixed Xyltene Supply and Demand Balance in Japan

(103 ton)
1972 1973 1974 1975

Supply Reformate 620 730 935 1,060
Pyrolysis Gasoline 330 350 370 390
Coal Tar 30 40 40 40
Sub-Total (Production) 980 1,520 §,345 1,490
' Import 16 40 40 40
Total 996 1,160 1,385 1,530
Demand Isomerization 787 978 1,195 1,361
~ Solvent & Others 161 166 176 188
Sub-Total (Domestic) 948 1, 144 1,371 i, 549

Iixport 47 14 - -
Total 995 1,158 1,371 1,549
Balance 1 2 14 -19

— 128~



@

(2)

(3)

(4)

- Supply aources of rmxed xylene

'Durmg the’ year 1973 the reformate-type mu:ed xylene compr:.zed 65% of
" ‘the’ supply;” while 31% by pyrolyszs gasoline and 4% by coa.l cokmg.r Also,
“the mixed xylene obtained from- pyrolyem gasolmee and coal coking respect-
"wely have inherent characteristics of bemg by—products frorn ethylene plant

and from coal coking, whereas only the xylene from the reformate are

" being produced for the purpose of turning out aromatu:s mcludmg ‘the

mixed xylene.
Types of mixed xylene:

Mixed xylene comes in different compositions depending upon the respective
supply sources, Table V-20 illustrates the typical example of the mixed
xylene composition. As is evident from this table, the ethylbenzene .content
is as high as 53% only in the case of the pyrolys1s gasoline source, whereas
other types contain approx:.mately 20%. As is obvious from the relative .
structural formula, m-xylene. and o-xylene can be easily isomerized to .
p-xylene, however, the isomerization of ethylbenzene to p-xylene is |
comparatively difficult. Therefore, .in order to enhance the productmn
efficiency of p-xylene the manufacturers prefer the utilization of the refor- .
mate-type mixed xylene which has a low content of ethylbenzene. On the
other hand, concerning the mixed xylene for solvent use, there is no particu-
lar limitation as to the composition thereof. Therefore, for the production
of this type, the mixed xylene from pyrolysis gasoline is being utilized.

Table V-20  Typicat Xylene Isomer Breakdown by Source of Mixed Xylene

(%)
Catalytic ~ Pyrolysis Dispropor- Coke
Reformate - Gasoline tionatlon- " Oven
Ethylbenzene 17 -20 53 : Nil 15 -23
. p-Xylene 16 - 20 10 26 15 - 17
" m-Xylene _ 35 - 40 ¢ 25 ’ 50 ’ 42 - 44
o-Xylene 19 - 26 12 - 24 14 - 20

Source: Hydrocarhon Processing (]ulj, ‘1971, p. 113)

Demand for mixed xylene:

For the year 1973, the mixed xylene for isomerization (which is destined
to the p-xylene manufacturers to be used for the production of p-xylene,
o-xylene and ethylbenzene) comprizes 85% of the total domestic demand
and the rema:mng portion is, for the most part, destined to solvent use,
For the future also, along with the enhancement of p-xylene production,
the demand for 1somer1zat10n use rn1xed xylene 1s forecast to grow.

i

?roepect on the supply/ dernend balance of mxxed xylene;

As is evident from Table V- 19, it is forecast that the supply and demand
will be balanced as far as mixed xylene is concerned, by undertakmg

L
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40, 000 tons of 1mportatmn for each year of 1974 and 1975, Therefore,
there would be no export surplus capacity. However, when observed in
accordance with the types of the commodﬂ:y. the shortage seems inevitable
for the reformate type mixed xylene for isomerization use, whereas the

. pyrolysis gasohne type mlxed xylene for solvent use will show a surplus.
This being the circumstance, the p-xylene manufacturers will be forced to
'employ unw1111ng1y the pyrolysis gasoline type mixed xylene which they do
not actually prefer. :

: Raw Materials for Polyester

4.1 General

"It is expected that polyester will show the greatest extent of gro\irth of all
the various types of synthetic fibers. Therefore, projects for the expansion of
production facilities for the raw materiala for polyester such as p-xylene, p- -TPA/

_DMT are being laid out, however, the supply/demand forecast towards the future
is not quite bright. - In this chapter, discussions will be conducted on the: subject
of two methods for polyester production, i.e., the p-TPA method and the DMT
method, together with the observation of the trend concering these methods. " Also,
in the following paragraphs, the Supply/demand forecast for both p-TPA and DMT
will be conducted. .

According to the result of the p-TPA observation, it will be revealed that
the future shortage of p~TPA is quite conspicuous and it will also be concluded
that because of the possibility of the loss of future demand sources for DMT, it
would be a highly risky project to newly install DMT plants during the period from
1976 onward especially in the Southeast Asian areas,

On the other hand, the shortage anticipated for the ethylene glycol which
is another monomer for polyester is also serious. Both ethylene oxide and
ethylene glycol are derivatives of ethylene and these materials have a great outlet
for application traditionally in such areas as anti-freeze in addition to the applica-
tion for polyester production. Therefore, the capacity increment for ethylene oxide
and ethylene glycol so far has been undertaken not exactly on the pure basis of the
polyester production capacity expansion. The ethylene shortage which became
apparent in the recent years therefore constituted a major reason for encouraging
the delay in the expansion projects on the side of the ethylene oxide/ethylene glycol
manufacturers regardless of the forecast upon the future growth of polyester.

4-2 p-TPA/DMT

4.221 The Past Supply/Demand Trend of p-TPA/DMT

‘Tables V~21 through V~25 show the data concernmg the past records in this
respect. In the case of the U, 5, A, and West Germany, they have been assuming the
position of exporting countries of DMT. In Japan, exportation of DMT were not
conducted up until 1970; however, since 1971, Japan began to assume the position
of a DMT exporting country. Japan exported 60,000 tons in 1971 and 120, 000 tons
in 1972 mostly to Southeast Asian markets. These have been exported to the
Southeast Asian countries and to the syntheric fiber joint-venture enterprises of
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Japan. The export arount in the year 1972 corresponds to 19% of the total produc-
tion of J apan:. However, under the circumstance of raw material __shorta.ge_ u_vhmh
took place since 1972, it is highly questionable as to 'whether or not Japan \_v1-11 be
able to.continue to export such a large quantity of DMT for a'long peno@p{ time in
the future. B ’ g S :

Table V21  cTPA Production in USA

(ton)
Production - Growth Rate (%)
1965 - : -
66 233,091 -
67 314,790 - 35,1
68 . 420,304 33.5
69 . - o _ . '
70 602,813 -
71 717,577 19,0
72 874, 933 21. 9

Source: U.S. Production and Sales of Selected Synthetic Organic
Chemicals (U.S. Tariff Commission) . C

_ Table V22  DMT Production and Export in UsA

" (ton)
Production Growth Rate (%) Export
1962 - - -
63 150, 108 - -
64 161, 294 7.8 -
65 247,020 53.1 .-
66 361,732 46.4 -
67 424,639 _ 17.4 -
68 593, 811 39,8 -
69 - - -
70 656,331 - 58,356
71 788,647 20.2 72,229
72 983, 080 24,7 52,493
73 . 76, 095

Source: U.S. Production and Sales of.Selected Synthetic Organic
' Chemicals (U.S. Tariff Commission)
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Table V-23 ~ DMT Export and Import in West Germany

{ton)
Export Import
1966 : - -
67 26,244 ' 4,279
68 30,976 9,825
69 27,347 8,314
70 25,777 11,800
71 - -
72 - -

Source: Trade Statistics of West Germany

Table V24 c-TPA Production and Consumption in Japan

{ton)
Production  Growth Rate  Consumprion 1) Export Import
(%)

1957 - - - - -
58 1,726 ’ - ’ 1,677 - -
59 11,489 565.6 11,066 - -
60 25,156 119.0 23,832 - -
6l 37,636 49,0 36,310 .o -
02 46,724 24,1 46,235 - -
63 55,592 19,0 58,552 - -
04 69, 693 25,4 08,977 . - -
65 77,795 1i.6 78,440 - o
66 110,352 41, 8 110,451 - 6
67 129,560 17.4 130,223 - 115
68 166, 282 28.3 163, 154 - -
69 194, 247 16. 8 194, 175 - 48
70 257,762 32,7 263,552 168 977
71 353, 763 37.2 347,352 238 186
72 428,073 21, 430, 601 . 606 251
73 525,858 22. 8, 560,552 6,067 ;]

Note: 1) Including export Source: Kagaku Koogyo Tookei Nenpoo

{Year Book of Chemical Industries Statistics)

Nihon Booeki Geppyo (Japan Exports & Imports)

Kasen Handbook, 1974 (Man-made Fibers
Handbook)
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“Table V-25 ' DMT Production and Consumption'in Japan

LR . . B S ;. (ton)
- Production Growth Rate. ~ Consumption'1) " - Expoit ! * Import"
" B R S
1961 - - - - e
. . .62 . - - E gt
63 - - - - ‘2,972
64 - - - - 6,605
65 - - - - T 481 -
66 - - - - 2
67 149, 408 - 150,434 - 8, 881
68 219,321 46. 8 © 213,935 - .. 350
69 290,459 32.4 291,594 - 5,213
70 401,719 38.3 409,492 " 5,187 34,319
71 551,326 37.2 593,639 59,694 1,497
72 647,797 17.5 669, 784 124,346 =
73 720,29y 11, 2 773.3'?‘3 108, 989 998
Note: 1) Including export Source: Kagaku Koogyo Tookel Nenpoo

(Year Book of Chemical Industries Statlstlcs)
Nilon Booekl Geppyo (Japan Exports & Imports)
Kasen Handbook, 1974 (Man-made Fibers

Handbook)

As far as c-TPA is concerned, the all production is consumed domestically
and no import or export is bemg conducted. Figure V-9 showa the actual records
of the production capacities and consumptions of p-TPA and DMT in the world.

As is evident from the facilities operational rates stipulated in the table, the
market position was balanced or on a slightly oversupply side for the period from
1967 to 1972, however, in the year 1973, the consumption level of p- TPA/DMT
superseded the facility capacity, thereby bringing the market situation intoa

tight position,

O1atien}

Pridbuison Copariy snd Consumpeinn (s Tra )

Figure V-9
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World Supply/Demand Balance of p-TPA, DMT
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4-2.2 Beha.vmr of Manufacturers Concerning the p-TPA Process .and the

DMT_ Process

- As is well known, there are two processes available for the production of

polyester as shown in Figure V-10, Compared with the DMT process, the p-TPA
process is a newer process, however, the share comprised by this process has
been rapidly increasing over the recent years, Here, explanations will be made
regarding the behaviour and the trends shown by raw materials manufacturers and
fiber manufacturers concerning the employment of the processes,

(1)

DMT Process

(Methanol)

p-Xylene)}—s gziiitlif?:aﬁon —-—-—-— == Polymerization —'--

p-TPA Process

(p-Xylene g] x:ﬁ?i;:‘;oi - |—=—(p-TPA)+=! Polymerization |—sm(Polyester)

E&—

Figure V-10 Manufacturing Processes for Polyester |

Behaviour of Raw Material Manufacturers

Table V-26 shows the new installation or expansion projects of the p-TPA
facilities now scheduled by various manufacturers, The production capacity
of 870, 000 tons as of the end of 1973 will be increased up to 1. 86 million
tons by the end of 1976, thereby achieving a multiple of 2. 1.

The point which is worthy of attention here is the fact that Hercules who ig
the largest manufacturer employing the Witten-DMT process was compelled
to commence the production of p-TPA at last because of strong requests
voiced by the users. This event has generally been conceived as a symbolic
instance indicating the future fall of DMT. It is also reported that ICI is
planning to replace all the existing DMT facilities with p-TPA equipment,
Also, in addition to the stipulations made in Table V-26, Du Pont and
Hoechst seem to be projecting new installation of p-TPA facilities.

The comparison between p-TPA and DMT production facility capacities for
the years 1974 and 1977,, the results are revealed as shown in Table
V-27. The increment in the production capacity from 1974 to 1977 shows
800, 000 tons for p-TPA, whereas, concerning DMT the increment is only
480, 000 tons, thereby clearly indicating the general trend of the raw
material manufacturers shifting towards the employment of more p-TPA,
Ae a result, by 1977, the share comprised by p-TPA will increase up
to 36% from the present 27% level,
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Table V-26  Flowsheet Capacity of p-TPAPlant ., . . i oo ooy o

T T (103 ton)
- Capacity - " Increase ' Total Capacity =’
) . -at the end of 1973~ 1974°-.1976 - ' at the end of 1976.
Amoco (UsA) C34177 0 - ¥ 495 h 836
Hercules (Usa) - 116 -« . 116-
ICl (_UK) . 1'.55 ) S .. | k L E 155 ¢
- Amoco (Belgium)}. . .68 S . 68
Rhéne-Poulenc (France) . 0 . + 50 50
Montedison  (ltaly) 4 +80 124
CEPSA  (Spain) 0 +50 50
Toray  (Japan) = 25 S o+77 e
- Mitsubishi Chemical 18 X150 150 -
~ (Japan) ' - 2 '
Mitsui Petrochemical 0 -+ 80 _ 80
(Japan} _ S
Mizushima Aroma . . 36 ' 36
_ . {Japan) - s
Matsuyama Petrochemical 25 ‘ + 25 . 50
(Japan)
East Qerrnany ) 45 ) _ 45
Total 873 . - +1,007 " 1,862
Note: 1) This plant is scheduled to be scrapped.
. 7 :
Table V-27 ~ Expansion Plan of p-TPA and DMT
Flowsheet Ca-l:saclty(l(.)3 ton as TPA) ' ' Share (%)
1974 Increase 1977 1977/1974 1974 1977
p-TPA 1,064 +798- 1,862 1.75 27 36
DMT 2,862 +483 3,345 1.17 73 64
Total 3,926 +1,281 5,207 1.33 . 100 100

(2) Behaviour of Synthetic Fiber Manufacturers

Table V-28 indicates a summary of the movements shown so far by leading

polyester fiber manufacturers on the basis of information became avallable.
Following are the enumeration of the manufacturers who are expected to
positively employ p-TPA process:
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Table V-28 Major Polyésier Fiber Makers é.nd ‘Their Choice of Moriomers” :

Group . Company Repotted Capacity Comment
e in 1973 (t/d) . :
« p=TPA Group . Cclanese . (USA) ‘870 Producing both FY 2nd SF by p-TPA process o
o : . . [.Cl. i o fUK] s . Producing almoat all FY and 5F by p-TPA process llr_lco early 191
' Toray (ja'pan) 310 Producing 8P by p-TPA procesa these ten years and planning alvo -
- FY productlon . LT e
Monsanto {USA) 149 Producing all FY by p-TPA process
Rhane-Poulenc (France) 336 Conatructing p-TPA plant of $0.000 t/y :
Montedinon {ltaly) 124 Planning to ¢xpand existing p-TPA plant of 44,000 t/y to 124,000 t/fy
‘Toyobo {Japan) 170 Producing S¥ by p-‘l‘PA proc.csu und planniog aleo BY prod
DMT Group Eastiman (USA) 479 Producing DMT by Eastman process
Hogchst {W. Germany) 318 Producing DMT by Witten process '
Teijin {Japan} 330 Producing DMT by Witten process
Hoechst *  (USA)Y 236 Producing DMT by Witten proccas
AKZO (W. Cermany) 1m -
Usknown Group  Du Pont (USA) 1,081 Consldering to adopt p-TPA process tn future

Celanese (U. 5. A, ), Rhone-Poulenc {(France), Toray (Japan); ICI (U. K. ),
Toyobo {Japan), Monsanto (U, S, A, }, Montedison {Italy), etc. ICI in particu-
lar is definitely endeavoring to shift to the employment of p-TPA process
in both aspects of raw material productionand fiber production.

On the other hand, the following are the groups which assume a passive
attitude towards the employment of the direct polymerization process
utilizing p-TPA as the raw material: Eastman (U.S.A.), Teijin (Japan),
Hoechst (West Germany, U.S. A, ), AKZO (West Germany).

Except of AKZO, all the others now possess DMT plants. Particularly
in the case of Teijin and Hoechst, they employ the Witten process so that
even if they desire to shift to the employment of the p-TPA process, they
are not possible to do s0. Nevertheless, it seems that all these manu-~
facturers are seriously scrutinizing the feasibility of the p-TPA process
facilities installation, '

Although it has been reported that Du Pont is studying the employment of
the p-TPA process at present, it seems that they have not as yet arrived -
at the final conclusion as to whether they actually employ the process or not.

On the basis of the follcm;ing prerequisites, the estimated facility capacities
of polyester manufacturers of the world in the year 1981 will be classified
into the p-TPA process group and the DMT process group.

Prerequisite conditions:

(a) It'is assumed that the p-TPA group companies and their affiliates
shown in Table V-28, as well as those who are considering the
employment of the p-TPA process will be deemed to have been
shifted toward the employment of p-TPA process concerning their
entire facilities by 1981,

(b)" The DMT group companies and their affiliates shown in Table V-28
" will not employ the p-TPA process until 1981, ' '
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“in Tz .28 a_i:lutzl‘-.:i:hc;;e who do hﬁt’fall- under

(c)

P e e F I Ry
. The Unknown group in Table V-28 and those wh b rallundel
.. the category of the above (a) and.(b).will, by.1981, carry out their
-operation'by employing the p-TPA process. for 1/2 of their
facilities, the remaining 1/2 being the DMT process. = . -
The result of the cléssi_ficatiOn:is._shjgwh in Table V-29. The rate
of the p-TPA process employmentiwill be 58% regarding the whole ' .
world. Co : P S LT S
Table V-29  Estimated _Caj:aci_ty _o.ll'. Pbiyester Fiber Production by Process in 1981
Estimated Capacity in 1981 " Share
(t/d of fiber) ‘ %)
Area S p-TPA Process DMT Process Total p-TPA Process DMT Process
East and West Eurape | 4,406 3,756 8,162 54 46
South and Notth America - 6,111 4,710 10,821 Y56 44
Asia, Africa, Oceania 2 4,125 1,966 6,091 68 Y
Tatal _ 14,6842 10,432 25,014 S8 42

Noteg: 1) Including U.5.5.R.
2) Including Japan

4-2-3  Macro-Situation Concez;ning the p-TPA Process and the DMT Process

In the foregoing paragraphs, the behavior displayed by varioua manufac-
turers, concerning the direct polymerization process employment has been
described, In the following paragraphs, the present situation and the future.
status will be observed concerning the direct polymerization situation from
macro-point of view, - '

Although it is not possible to confirm the extent of the actual employment
of the p-TPA in the present day world, when the comparative studies are viewed
in the production capacities, the following can be revealed, As shown in Table
V-30, the share of p-TPA which was 12% in 1966 is estimated to be increased up
to 27% by 1973 and further the rate will attain 36% in 1977, Therefore, the
average annual growth rate of the share comprised by the p-TPA process over
the period from 1966 to 1977 will be 10, 5%/y. ‘

According to information obtained from Amoco Chemical Company, the
actual record of the production of p-TPA and DMT and the estimates thereof in
the United States are as shown in Table V-31 and Figure V-11 in which it is shown
that the p-TPA share in 1970 was 26% and will attain 50% by 1976 and 57% by 1980,
In this respect, the average annual growth of p-TPA over the period from 1966 to
1980 will be 14%/y. An observation will be made here concerning the rise and
fall of various processes in the case of producing a certain chemical product
when a plural number of different processes have come to conflict with one another,
Of the raw materials for synthetic fiber, ethylene oxide and acrylonitrile can be
enumerated as the examplea which fall under this instance, )
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_. Table V-30 . Share of p-TPA and DMT Production Capacity in the World

g (f as TPA)

p-TPA- DMT,

1966 - az¢-) o g
o7 16(33) B4
68 ' 16 ¢ 0) 84
6 15 (-6) 85
70 18 (20) ' 82
71 19 ¢ 6) 8t
‘72 21 (10) 79
73 27 (29) 73
74 AR 73
75 C apqs) 68
76 34( 0) 86
77 36( 6) 64

Note: 1) { ) shows annual growth rate of the share of p-TPA process in .,
Average value from 1966 to 1977 is 10.5%.

Table V-31  p-TPA and DMT Production in USA

Producrion (ton us 'TPA) Share (%)
r=TPA DMT Total p-TPA DMT
1960 - 47,180 ( 54, 88mD) 47, 180 - -
62 - 67, 100 ¢ 78,019} 67, 100 - -
64 454 138,870 ( lol,482) 139,324 0.3 99,7 .
65 2,722 - - - - -
[414] 30,391 JLE,300 ¢ 301,97 341,691 9(- )2) 91
67 62,597 - - - - -
68 - 124,286 510,640 ( 593, 762) 634,926 19 (43) 81
(L) 170,100 - 599,5B0( 697, 183) 769, 680 22 (13) 78
70 190,512 526,630 { 612,360) 717,142 26 (20) 74
72 317,520 685,520 ( 800, 0604) 1,006,040 31¢ 9) 69
74 567, 000 780, 190 ( 907, 200) 1,347,190 12 {16) 58
76 884,520 877,720(1, 020, 600) 1,762, 240 50{ 9) 50
78 1,179, 360 936, 230 {1, OBS, 640) 2,115,590 55( 6) 45
80 1,315,440 975, 240 (1, 134, 000) 2,290,680 37¢ 1) 43

Source: H.A. Leipold und G.C. Brooks, {Amoco Chemical Ca.)
Outlook for Synthetic Fihers - Polyester Fiher Feedstocks
in the 1970's .- Terephthalic Acid and Its Dimethyl Ester

Notes: 1) ( ) shows actual amount of DMT

2) ( ) shows annual growth rate of the share of p-TPA ﬁrocess in %.
Average value from 1966 to 1980 i{s 14%.
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Figure V-11  Production of p-TPA, DMT in the U.S.A.

Ethylene. Oxide

Among the efhylene oxide producing procesaés, there are two processes,
i.e., the Chlorohydrine process and the Direct Oxidation process.

Chlorchydrine Process

~HCE
CH, =CH, +HOC] = CH,C{ - CH; OH—> CH, —CH,

\0/

Direct Oxidation Process

CH, =CH, + —%—o, = CH, CH,

No”

The process-wise production amount of ethylene oxide and the share taken
up by the various processes in the U,S,A. are shown in Table V-42,

Figure V-12 can be obtained by plotting on a semi-logarithrriic chart paper
the annual change in the share comprised by the Direct Oxidation process.
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Figure ¥-12  Share of Oxidation Process in EQ Production in the US.A.

{2) Acrylonitrile

For the production of acrylonitrile, there are three processes, i.e., the
Acethylene process, Ethylene Oxide process and the Propylene process.

Acethylene Process

CH=CIl+HCN —==Cl[, =CHCN

Ethylene Oxide Process

~H
CH, - CH, + HCN—=CH, (OI1)Cl, CN—22 CI, =CIICN

\ 7/
0

Propylene Process

0
CH, =CHCH; +NH3 ———» CH, =CHCN

The process-wise acrylonitrile production amount and the share taken up
by the various processes above-mentioned in the U.5, are as shown in
Table V-65. Figure V-13 can be obtained by plotting on a semi-
logarithmic chart paper the annual change in the share taken up by the '
propylene process.

~ As is evident from Figures V-12 and V-13, an exponential functional
increment has been achieved by the share of economically superior proceas until
the share ratio exceeds 80% in hoth cases of ethylene oxide and acrylonitrile. In
other words, when two different processes come into conflict with each other for
the same purpose of producing the same product, the economically superior
process will increase its share year after year with an approximately constant
growth rate until it expels almost completely the competing process.

The average annual growth rate of the share can be deemed as relating
to the comparative superiority of each one of the processes., The direct
oxidation process for the production of ethylene oxide shown in Figure V-12
. displays an annual growth rate of 8%/y, whereas the Propylene process for the

. praduction of acrylonitrile shown in Figure V-13 has been displaying a growth
rate of 40% per year,
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Figure Y—l3 Sham of Propylene Process in AN Production in the U.S.A,

Assumption is made here that the above-mentioned empirical rule of
superiority can be applied also to the case of the competition between the p-TPA
process and the DMT process in the polyester production, On the basis of such
an assumption, a forecast is made here concerning the future extent of share
ratio of these two processes concerning areas of Southeast Asia including Japan
and also concerning the rest of the areas of the world,

Asp the basic figures for forecasting the share which will be taken up by
these two methods, the estimated share of p-TPA process for the year from 1974
until 1976 is 25%, 35% and 40% for each year, concerning the Southeast Asian
areas including Japan. For the forecast for the year 1974 concerning the rest
of the areas of the world, the p-TPA/DMT production capacity ratio (28% for
p-TPA process) will be employed as the basic figure for the forecast., Regarding
the average annual growth rate of the share to be taken up by the p-TPA process
from the year 1974 onward, a conservatively estimated rate of 10%/y, will be
employed here by referring to the 14% figure shown in Table V-31 (U.S.A.) as
well as to the 10.5% figure stipulated in Table V-30 (World) The obtained
results are shown in Ta.ble v-3z,

Accordmg to these reaults, it can be forecaat that in the area of Southeast
Agia including .Ta.pan, the share taken up by the p-TPA proceas at a rate of 25% in
1974 will exceed a 50% level by 1979 and £urther. by 1981, the rate will attain a
level of 64%. Also, regarding the rest of the area the 28% level in 1974 will
attain 55% by 1981. As far as the whole world is concerned, the 27% level i in 1974
will exceed the 50% in 1980 and by 1981 the rate will attain a level of 57%. ~ This
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Table V-32  Forecast of Share of p-TPA and DMT Demand - .

. . (% as TPA)
Southeast Asta ) , Rest of the World o . Total 2}

p-TPA DMT p-TPA DMT p-"TPA DMT
1974 25 75 28 ’ 72 27 73
75 35 65 - 3 69 32 68
. T6 40 60 34 hb : 35 63
Y A 44 56 37 63 39 6l
78 48 52 41 5 43 57
79 53 47 45 55 47 53
%0 38 42 50 . 50 52 18
81 ' G4 36 55 45 57 43

Notes: 1) Including Japan
2) Weighted Average of Southeast Asia and Rest of the Warld

conclusion approximately coincides with the rate figure of 58% estimated for the

total share to be taken up by the p-TPA process in the whole world in 1981 which
is shown in Table V-29 and was estimated on the basis of the behavior by various
synthetic fiber manufacturers of the world.

4-2-4 Comparison between the p-TPA Process and the DMT Process

The question remains here as to why the p-TPA process will assume the

main current of the future polyester fiber production process. Operations will
be made in the following paragraphs in order to clarify reason for such a
conclusion by comparing the p-TPA and the DMT processes.

{1)

Concerning the product quality, no serious problems exist in both process._

At a certain time in the past, there was an opinion which maintained that
the p-TPA process is not capable of producing FY, However, such a
problem has completely been solved at present. As has already been
-atipulated in Table V-28, as such manufacturers as Celanese (U.S.A.),
1.C.1,(U.K.), Toray (Japan), Monsanto (U.S.A.), Toyobo {Japan), ANIC
{Italy), etc. either are actually producing or planning for the production
of not only SF but also FY, Therefore, regarding the production and the
quality of the product SF and the product FY it can be concluded that

no problem exists in either the p-TPA process or the DMT process,

_ Production:cost of polyester chi_p from p-TPA is lowe;' than that from DMT.

The following paragraphs will carry out a cofnparative study in the
production of polyeater chip produced by the p-TPA process and the DMT
process. A preliminary calculation on the basis of an asgumption that

‘the per kg price of p-TPA and DMT is identical on the peolyester chip

production scale of 36,500 t/y, the following will be revealed as the cost

- ‘after interest as shown in Tables V-33 and V-34,

" p-TPA Process: = US130,2/kg-chip
" DMT Process: US¢ 138. 2 /kg-chip
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Table_ V-33 Esiimnted Production Cnst of I’olyester Chip (p-TPA Process)

(36 soo t/y)

“ Unit Consumption

-..Price

-.Unit Cost

_ {kg/kg) - - (USE/kg) . (US¢/kg)
Variable Costs L
Raw Materials o
p-TPA 0.86 75.7 65,10
- 'EG 0.35 . 60,69 : 21024
~ Catalysts & Chemlcals ' 2,00
Total Raw Material Costs _ BB.34
Utilities - T
Fuel (kg) 0.06 8.3 0.50
- Electrieity =~ (KWH) 0.5 2 1,00
- Cooling Water (m3) 0.05 3.2 © 0,16
Steam (kg) 1.6 6 Tt 9,60
Total Utility Costs 11,267
Total Variable Costs 99.60
Wages 0.50"
Depreciation -
Battery Limits '7.18
Off-Site | 2,66
Building 0.26
Royalty, Eng, Fee " 0.35
- Pre-Operating Expenses 1,00
Int. During Construction 1.67
Total Deprectation - 13.33
" .Repairs and Insurance 4.79
Taxes 0.00
.. Plant Overhead Costs 0.50
Total Fixed Costs 19,12
Running Royalty 0.00
Factory Costs 118.72
Selling Expenses 0.00
General Administrative Exp. - 3.56
Total Product. Cost Before Int, 1122.28°
Interest '
Int. on Total Inv, Costs 3.21
Int. on Working Capital 4.75
Total Interest - 7.96
Total Product. Cost Including Int, 130.24°
Working Capital (103 US$) 14,443
Total Investment Cost *(103 US$)

* Including Land Price & Working Capital |

—143—

63,993



Table V-34  Estimated Production Cost 6!‘ Polyester Chip {D‘MT Proce_ss)
(36,500 t/y)

Unit Consumption Price Unit Cost
(kg/kg) (US¢/kg) (US¢/kg)
Variable Costs
Raw Materials
DMT 1.0 75.7 75,70
EG ) 0.35 60,69 21,24
Catalysts & Chemicals 2.00
Rec. Methanol 0.33 -16. 425 -5.42
Total Raw Material Costs 93.52
Utilities
Fuel (kg) 0.08 8.3 0.66
Electricity (KWH) 0.5 2 1.00
Cooling Water (m3) 0.05 3.2 ‘0. 16
Steam (kg) 1.8 6 10,80
Total Utility Costs 12.62
Total Variable Costs 106. 15
Wages 0.52
Depreciation
Battery Limits 6.99
Off-Site 3.19
Building (.26
Royalty, Eng. Fee 0.55
Pre-Operating Expenses 1.06
Int, During Construction 1.75
Total Depreciation 13.81
Repairs and Insurance 5.02-
Taxes 0.00
Plant Qverhead Costs 0.52
Total Fixed Costs 19,87
Running Royalty 0.00
Factory Costs 126.02
Selling Expenses 0.00
General Aministrative Exp. 3.78
Total Product. Cost Before Int, 129,80
Interest
Int. on Total Inv. Costs 3.37
Int. en Working Capital 5,04
Total Interest 8.41
Total Product. Cost Including Int. 138,21
Working Capltal (103 US$) 15,332
Total Investment Cost *(103 USS) 67,321

* Including Land Price & Working Capital
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)

Therefore, the p 'I'PA procesa mvolves an obvmusly IOWer production
coat : . : ‘ :

As’ has been dzacuaaed in Chapter IX, the production cost aft:er interest
for p»TPA/DMT from p—-xylene are: R

US¢62; 2 /kg for-p-TPA in the casé of a production scale of 70, 000 t/y .

and US¢70. 9/kg for Witten DMT ‘in the case of a production scale of
77,000 t/vy, thereby showing the lower extent of productxon cost for

p-TPA.

In view of the above'finding, it can be concluded that the economy of p-TPA
for the productxon of polyester chxp will be higher than that of the DMT
process.

p-TPA involves a smaller amount of material transportation:

Figure V-14 shows the material balance of polyester chips of 36,500 t/y
(100 t/d}). When observed in view of the raw materials, the importation-
armmount of p-TPA is 31, 400 tons per year whereas in the case of the DMT,
the amount is 36,500 tons, so that the p-TPA process involves lower.
amount of the raw material importation by 5, 100 tons per year. In the
case of ethylene glycol, there ie no difference between these processes,

p-TPA Process

p-TPA 31,400 ton — s
Polymerization |————am- Chip 36,500 ton

EG 12,800 ton—|’

- DMT Process

I\ == Methanol 12,000 ton

DMT 36,500 tof —— e

. Polymer(zatlon —_—am Chip . 36,500 ton
EG 12, 800 ton ———am- :

Figure V-14 Material Balance for Polymerization of p-TPA and DMT
{Chip Production l(]ﬂtld or 36,500 tfy) ‘

As for the by-products are concerned, the p-TPA by-produces water so
that the disposal thereof can be simply undertaken on site of the plant.

On the other hand, in the case of the DMT process, 12,000 tons .
methanol will be by-produced per year. This by-produced methanol must
either be returned to the DMT plant or consumed in some outlet..

Therefore, in order to employ the DMT -prdceaa, it becomes a neceasary
condition that the DMT plant should be built adjacent to the polymerization -
plant. If there is a certain geographic distance between the raw material

. plant and the polymerization plant, the advantage of the p-TPA process

employment is quite obvious. A rough calculation of the transportation
cost.in the case of Indonesia as an example will be shown in Table V-35.
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Table V35 Transportation Cost of Polyester Chip by Process

Transportarion Costl) p-TPA Procuss | B ‘I')MT Process
(WUSE/ke)Y vy wWssyy) (t/y) - (US$/y)

p-TPA 2.7 31,400 847,800
DMT 2.7 36,500 - 9¥5,500

EG

2.0 _ 12, 800 332, 800 12,800 332, 800

Methanol . 2.6. 12,000 312,000

Total . . l IHO hUU 1,030, 300

(4)

(5)

Note: 1) Palembang to Jakarta

In case that the raw material plant is built in Palembang and the

".polymerization plant in the suburbs of Jakarta, the transportation cost

in DMT process is ‘1. 4 times as high as p-TPA process, and it can be
concluded that the economy of DMT process will be lower than that of

. p-TPA process.

In the case of the DMT process, there is a possibility of causing pollution:

In the case of the p-TPA process, no handling of methanol would be
undertaken, howewver, in the DMT process, the generation of 12,000 tons
per year of methanol will be made within the framework of the production
line. Therefore it becomes inevitable that the discharge of methanol

from ejectors, etc. into the waste water.

Methanol is a poisonous substance of the 64, 6°C boiling point and miscible
into water. Even the slightest extent of methanol is added into water,

BOD of the water will be extremely increased, If for instance, in
Indonesia, the utilization of river water to everyday use is highly frequent,
the damage to be inflicted upon the human being, animals and fish, etc.

will be considerably serious if the discharge of plant waste water containing
methanol is undertaken. Therefore, the plants in which the employment

of the DMT process is made, a high amount of pollution control investment
is made to undertake the waste water treatment,

Also, it is obvious that independently from the above-mentioned
polymerization plant, there is a poeeibility of pollution problems being
caused by methanol algso in the case of the DMT monomer producing plants,

“1f the DMT process is employed, it will therefore become necessary to

constantly pay attention to the prevention of pollutmn in both the monomer
plant and the polymenzanon plant,

T ‘The p-TPA process has a future potent1a1

The DMT technology is an old technology, therefore, there is very little
allowance for technological innovation within the framework of this process.

“Therefore, the presently prevailing production cost is the minimum

possible level and there is little prospect for further reduction in the cost
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(6)

4.2-5

as' fa.r as this. process is employed On the other hand concernmg the

p- TPA process, the actual employment wasg started in 1964 and,’ therefore,'

the actual cperab.on record is approximately. 10 years. In spite of this
history, it is deemed that the p- -TPA process will still have a possibility

_ of reducing production cost by meansg of techmcal 1nnovat1on

'The technzcal 1nnovation p0551b1e to be made m_ th:.a p:!.'_oc_esrs ;s:ji::he.l.improve-.-

ment in the refining step of the p-TPA production. By means of such an
improvement, a lower cost p-TPA can be produced and in turn to
materialize the cost reduction in the polyester chip production. The actual
studies in this direction have already been started by leading polyester
manufacturers. For instance, Maruzen Petrochemical's (Japan) HTA
process is now being atudied for employment by Du Pont {U.S. A, ) {011,
Paint, and Drug Reporter, January 14, 1974). :

1

In order to quickly cope with such a trend,-and to constantly maintain the
polyester production activities on a profitable level, it seems necessary
to prepare the employment of the p-TPA process for the polyester plants °

.to be constructed in the future.. Because. of the fact that the polymerization

equipment is different between two processes, the employment of ‘the
above-mentioned new p-TPA process is extremely chfflcult if the DMT
process is employed,

The p-TPA process is'a resource-saving type process:

The comparison of the ut111t1ea from p- xylene up to polyester reveals as
followsa:

p-TPA érocess: 9,500kcal/kg-chip
DMT process: 19, 200kcal /kg-chip

‘As shown in the above, the DMT process is approximately double as
much as the p-TPA process, This mainly due to the fact that there is a
difference in the utility consumption because of the necessity in the case
of the DMT production plant for the recovery of methancl which is by-
produced within the plant, .

The oil or.natural gas which are the primary energy sdurces have limitation
in the extent of the reserves and therefore, wasteful consumption of such

_ resources must be avoided. From thie point of view, the p-TPA process

can be deemed as one of the superior processes in this field.
On the basis of various reasons explained in the above paragraphs, ‘it is
definitely clear that the p-TPA process will assume the main current of the

future polyester production proces ses.

Supply/Demand Forecast on p- TPA/DMT ; . '

In the following paragraphs, forecast will be made concerning the supply/

demand balance of p-TPA and DMT in the future concerning the Southeast Asian
areas including Japan and the rest of the areas of the world. Following are the
pre-requisite conditions to be assumed for conducting the said forecast,
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" _'Pre requiaite cond1tiona. :

'{1')" Concermng the production amount of FY and SF the figures attpulatec‘l
" - in Table I'V' 7,8 will be employed | :

{2) " The demand ahall be defmed as the domesnc demand including that for
film productmn

(3) The break-down of the p-TPA and DMT as far as the demand is concerned
i will be based on the figures stipulated in Table V 32,

{4) Regardmg the supply, estimates shall be made on the basis of the Flow-
sheet Capacity stzpulated in Table V-36,

- The results of the forecast are shown in Table V-37, It must be noted
“here that the supply amount shown in this Table has been compiled on temporary
assumption that there is no project for 2 new installation or expansion of the
production facilities except for those projects stipulated in Table V-36. There-
fore, the supply/demand balance figures can be understood as the figures which
indicate the scope of the market for the new manufacturers including Indonesia.

The sources of supply in the Southeast Asian areas are Japan and Taiwan.
The maximum suppliable amount confirmed as of the present stage including the
facility expansion projects are estimated to be '397, 000 tons of p-TPA and
660, 000 tone of DMT, On the other hand, the demand of p-TPA/DMT as TPA is
estimated to be.23, 000 tons in 1974 and 182,000 tons in 1981, Regarding the
other areas, 844,000 tons for 1974 and 1. 816 million tons for the year 1981,
The extent of demand in Indonesia for p-TPA/DMT will attain 80, 000 tons by 1977
and it is estimated that the production of p-TPA/DMT will attain the level of
economic acale,

The breakdown of p-TPA and DMT demand for the whole area of Scutheast
Asia is 217,000 tons of p-TPA in 1974, 1,279 million tons for the year 1981,
whereas DMT is 650, 000 tons in 1974 and 719, 000 tons in 1981, The point which
must be noted here is the change in the DMT demand trend. In other words, the
DMT demand level of 650, 000 tons in 1974 will attain a level of 785, 000 tonsa in
1977 through 1980, However, the demand will attain a peak at this point and by
1981, the demand becomes 719, 000 tons which is a reduction to the level of 1976.
This is the resultant phenomenon of the shifting from the DMT polymerization
facilities to p-TPA process which has already been manifesting 1tse1.f in Japan, etc,

As far as the balance is concerned, the shortage in p-TPA supply will be
intensified year after year so that by 1981, the supply will be 882,000 tons. On
the contrary, DMT supply/demand position will be relaxed after showing a
shortage by 124, 000 tons in 1979. In view of this fact, although there would be
no problem at all in the future construction of p-TPA plants in the Southeast Asian
areas, the construction of DMT plant will involve an extremely high degree of risk
in view of demand aspect. In other words, the DMT plant which will be constructed
newly during the period of 1976 onward will be able to allecate the outlet until 1980,
for four years, by the support of the increment in the demand.
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Table V-37  Forecast of p-TPA and DMT Supply/Demand Balance in the World

(1(13 ton as TPA)

974 1975 197 1977 1978 197 1980 (941

Supply  Jepan  p-TPA 201 274 197 397 397 397 M7 197
DMT 632 639 03y 639 639 039 039 639

Taiwan DMT 2l 21 21 21 21 21 21 21

Total Bod 934 1057 1057 1057 1057 1057 1057

(p-TPA} (211 (2M)  (397)  (WH (97 (T (97 (397)

{DMT} (653)  (660) (060}  (b60) (66O} (660)  (660) - (660}

Southeast Asla Demand Indonesla 23 33 54 80 110 140 170 182
omers !} B4 970 113 1223 1M 1529 1699 . 1816

Total 867 1009 1167 1303 1452 1669 1Be9 1998

(p-TPa) (217) (353 1467)  (573)  (697)  (88S) (10B4) (1279)

(DMT} (630)  (656)  (700) (730)  (755)  (784)  (785)  (71%)

iatance 3 ~95  -110  -246  -395  -612  -812 .94l
(p-TPA) (-6)  (-79) (-70) (-176) (-300) (-488) (-687) (-BB2)

(DAY (D 4 t-40) (-7 (-95) (-124) (~125) (- 59)

Supply 2806 3437 3783 3800 1890 3390 3890 3690
{p-TPA) ( BO0) (1107) (1266) (1373) (1373) (1373) . (1373) (1379)

(DMT) (2006)  (2330)  (2517)  (2517) (2517) (2517  (2517) (2517}

Demand 978 3325 AB01 4232 4960 3711 6348 6875
Rest of the World (p-TPA) (817) 0031 (1292) (1570} (2034). (2570} (74)  {3781)
(DMT) (2101) (2294}  (2509) (2072) (2926) {3141} {3174) (IM4)

Balance -52 [YF ~18  -352 -1070  ~1821 -2458 298§
(p-TPA) (=173 ( 76} “{ -26) (-197) (-661) (-1197) (-1801) (-2408)

(DMT) (=35) ( 36) ( 8) (-155) (-409) (-624) {-657) (-577)

Supply T730 4371 4Ba0 4947 | 4047 4947 4947 4947
{p-TRAY (01 (1381 (1663) (1770)  (1770)  (17TO)  (L7TO)  (1770)

: (DMT) (2719)  (2990)  (3177)_ (3177) (3137} (3177)_ (3ALIT)_ (3177)
Total Demang 3785 43337 4908 5545 b41Z 7380 B217 4873
(p-TPA ) (1034)  {1384)  (1759) (2143) (2731) (3455) (4258) (5D60)

M) {27519 . (2950)  (9209) (34D2) (36Bl) ~ (3925) (3959) (3813}

Balance -55 37 -128 -598  -1465 =2433 -3270 <3926
{p-TRA) [ =20 ( «3)  -9o) (-373) (-961) (-1685) (-24BB) (-329M-

{DMT) (-32) ( 40) ( -32) (-225) (~504) (-74B) (-782) (-636)

Note: 1) Including fapen
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However, from 1980 onward demand will decrease year after year w1th
a danger ‘of complete loss of the outlet. -1In order to avoid such a danger, it is
necesagary to export DMT to areas other than Southeast Asian. areas or to re-’
construct the facilities into a p- 'I'PA production plant or to take over the demand
from DMT plant to be scrupped.. Although the above enumerated are the alterna-
tives which exists, each one of these alternatwes will be extremely chffzcult to
undertake in the actual pra.cnce.

Therefore, wise DMT manufacturers will naturally_refrain from the future
new installation or expansion of their facilities.  And, as.a result, it is possible
that the shift was direct polymerization of the Southeast Asian areas will be
advanced by much faster speed than is estimated in Table V.36,  Similar
phenomena also take manifest themselves in the rest areas.

In view of the balance, p-TPA will display shortage year after year so that
by 1981 the supply shortage will attain a level of 2.4 million tons. However, in
the case of DMT, the supply/demand balance will be relaxed because of the fall in
the demand after showing the shortage peak of 657, 000 tons in 1980,

In any case, it can be concluded that the DMT p.roductibn project involves
a high extent of instability and risk not only in terms of the Southeast Agian areas
but for the whole areas of the world, :

4-3 p-Xylene

The actual records of production, exportation and importation amounts are
shown in Tables V-38 through V-40 concerning p-xylene, The U.S5.A, has
traditionally been a p-xylene exporting country. This position has been supported
and buttressed by the ample domestic procurement capa.(:lty of mixed xylene of
the reformate type. :

Taele V-38 ‘ p-Xylene Production and Export in USA (ton as p-Xylene)

Production Growth Rate Consumption
(%) TPA Export . Tatal
1956 - - . - N
57 39,162 - - - -
58 48,237 23.2 - - -
59 71,653 48.5 - Soo- -
60 95,455 33.2 43,000 56,000 99, 000
61 - 112,454 17.8 51,000 48,000 99, 000
62 116,343 - 3.5 64,000 59,000 123,000
63 . 119,083 2.4 98,000 20,000 118,000
64 134, 143 12,6 105,000 - 46,000 151,000
05 179,777 34,0 163, 00D .~ 332,000 195, D00
66 235,328 30.9 . 254,000 11,000 265, 000
67 343,533 46.0 . 320,000 30,000 350,000
68 - 596,778 73.7 500,000 . 97,000, . 597,000
69 ' - 580, 000" 162,394  742,39%4
0 - 721,319 - 584,000 150,482 734,482
7 . 753,785 4,5 - 105,794 -
[ 1,001,325 .- 32.8 - - - 93,898 ¢ ' o
73 : 72,144 - -

Sources U.S. Production and Sales of Selected
Synthetic Grganic ChEmicals o
{U.s. Tariff Commission) .
U. S. ‘Foreign Trade Exports Commudity
by Country (Bureau of the Census)
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 Table \(-‘39 " pXylene E:;bort and Import in West Germany

(ten) .
Export lmport
1966 - .-

67 2,804 35,718
68 2,000 6%,494
09 2,489 89,373
70 2,008 98,657
71 9,170 120, 804
72 27,352 60,055
73 13,769 91, 837

Source: Trade Statistics of West Germany

Table V40  p-Xylene Production and Consumption in Japan

(ton)
Production Growth Rate  Consumption Export tmport
(%)

1961 - - - - .
62 - - - - 7,717
63 - - to- - 7,245

" 64 - - - - 24,036
65 . - - ‘ - - 15,497
66 . - - - - 24,387
67 - - - - 25,673
68 20,900 - 113,596 - 37,321
6% 171,659 88.8 191,417 - 32,298
70 2535, 450 48,8 256,437 - 25,469
n 298,652 16,9 341,399 - 47,124
72 339,203 13.6 380,403 - 96,070
73 421, 239 24,2 451,099 ' 87,133

Source: Kagaku Koogyo Tookeil Nenpoo

(Year Book of Chemical Industries Statistics)
Nihon Booeki Geppyoo (Japan Exports & Imports)
Kasen Handbook, 1974 (Man-made Fibers
Handbook) ]
West Germany is importing p-xylene and is exporting DMT as shown in
Table V-23, In the same manner as West Germany, Japan is also an importing
country of p-xylene. As shown in Table V-25, DMT importation was carried out
up to 1970; however, from 197! onward, the DMT exportation began to be under-
taken by Japan in the same manner as West Germany. Along with this change, the
import of p-xylene into Japan has drastically increased since 1971, In continuing
" the export of DMT to the Southeast Asian areas in the future, the most serious
problem will be the procurement of p-xylene,

Table V-41 shows the prospect of p-xylene supply/demand trend in the
Southeast Asian areas including Japan as well as in other areas of the world.
Concerning the demand, shown in the table are the figures of the amount of p-xylene
necessary to be employed by the existing and newly constructed or expanded
facilities for the production of TPA/DMT together with the amount of p-xylene
corresponds to polyester demand shown in Table V-37. According to Table V-41,
it would not be possible for Southeast Asia to fully operate the p-TPA/DMT
production facilities unless the importation of p-xylene be continued until 1976.
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Table V-41  Forecast of p.xylene Supply'apd Demand Balance in lhelwqﬂd‘ N o

(103_ ton as p-Xylenc)
1973 19740 1975 1976 - 1977

Soiitheast Asla ~ Supply ° Japan : 411 549 632 . . 730 777
: : Taiwan 7 13 - 19 19 19
‘Total g 418 562 651 749 7 796

Demand- (TPA/DMT) !} 510 622 672 761 . 761

.oom (Polyester) 2) - 624 726 840 V37

Balance (TPA/DMT) 1)  -92 -60 -21 -12 35

" " (Polyester) 2) - -62 -75 -91 =141

Rest of the World Supply S 1964 2225 2548 3004 3133
Demand (TPA/DMT) 1) 1788 2063 2475 2724 2801

" {(Polyester) 2) - 2101 . 2394 2737 3054

Balance (TPA/DMT) }) 176 = 162 73 280 332

" (Polyester) 2) - 124 154 267 79

Total Supply : - 2382 2787 3199 3753 3929
Demand (TPA/DMT) 1} 2298 2685 3147 ~ 3485 3562

" - {Polyester) 2) - 2725 3120 3577 3992

Balance (TPA/DMT) 1) B4 102 52 268 367

" (Polyester) 2) - 62 79 176 -63

Notes: 1)} Demand (TPA/DMT) = Capacity of p-'TPA/DMT as TPA x 0, 72
2) Demand (Polyester) = Demand of p-TPA/DMT as TPA x 0.72

Naturally, the p-xylene to be allocated for the new construction or expansion of
p-TPA/DMT production facilities other than the stipulated must separately be
considered,

In the rest of the areas of the world, it seems that a surplus of p-xylene
will take place as far as the new insatallation and the expansion in the TPA/DMT
production facilities is concerned. However, because of the delay in the expansion
projects due to the crude oil shortage caused by the crude oil production control by
the OAPEC, the surplus of p-xylene will likely be reduced from the figures shown
in Table V-41, Further, in terms of the p-xylene amount corresponding to the
polyester demand extent, the shortage is evident in Southeast Asian areas as shown
in Table V-41,

4-4 Ethylene Oxide and Ethylene Glycol

There are a number of problems pertaining to ethylene glycol which is
another monomer of polyester. Normally, the production capacity for ethylene
glycol is determined commensurate with the ethylene oxide production capacity.
Further, there would be no case in which ethylene glycol shortage should take place
while ethylene oxide supply is ample. In this writing, observations will, therefore,
be made mainly concerning the supply/demand of ethylene oxide.

Tables V-42 through V-45 show the actual records of production of ethylene
oxide and ethylene glycol in the U.8,A, and Japan. In spite of the fact that the
polyester production of the U.S.A. is merely twice as high as that of Japan, the
American. ethylene glycol production is as high as 4, 6 times the Japanese level,
This is due to the fact that the ethylene glycol demand for anti-freeze in the U,S.A.
is greatly higher than .Tapan
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‘TableV-42  EOProductioninUSA

" PBroduction {103 ton) ' Share (%)

Chlorohydrin  Oxldation Total Growth Rate Chlorohydrin Oxidation
Process ' Process (%) Process Process
1950 . - 141 . 65 . 206 - 68 32
1951 158 82 240° 16.5 66 34
1952 . 201 111 312 30.0 b4 36
1953 161 111 272 -12.8 59 41
1954 161 122 283 4.0 57 43
1955 203 194 397 40.3 51 49
1956 240 229 469 18.1 51 49
1957 259 277 536 14.3 48 52
1958 232 293 525 - 2.1 44 56
1959 223 364 587 11.8 38 62
1960 226 400 626 6.6 36 64
1961 182 421 603 - 3.7 30 70
1962 159 504 723 19.9 22 78
1963 163 694 857 18.5 19 " 81
1964 148 833 981 14,5 18 85
1965 218 775 993 1.2 22 78
1966 223 833 1,056 6.3 21 79
1967 162 B85 1,047 . - 0.9 15 85
1968 : - - 1,191 13.8 - -
1969 - - 1,546 29.8 - -
1970 ° - : - 1,753 13.4 - <
1974 ) - - 1,638 - 6.6 - -
1972 - - 1,852 13.1 - -

Source: U.S. Production and Sales of Selected Synthetic
Organic Chemlicals (U.5. Tariff Commission)

Table V.43  EG Production in USA

(ton}
Production Growth Rate (%)
1955 402,879 -
56 462,970 14,9
57 544,286 17.6
58 519,597 -4,5
59 550,920 6.0
60 588,456 6.8
61 336,730 -8,8
62 650, 407 21,2
63 752,801 15.7
64 823,103 2.3
45 815,543 -0.9
66 544,012 15.8.
67 902, 106 -4.4
a8 926,633 2,7
69 1,166,182 25,9
70 1,377,810 18,1
71 . . 1,392,524 1.1
72 1,706,047 22,5

~ Source: U.S, Production and Sales of Selected Synthetic
v Organic Chemicals (U, S Tarlff Comm{sslon)
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Table V-4 EO Production and Consumption in Japan

\ EEREIIE R

" [ Production  Growth Rate (%) . Consumption . ..

. 1952 T T S
53 450 - .
‘54 661 46,9 -
55 1,014 ' 53,4 -
50 1,348 :- ' 32,9 -
57 L7122 27.0 -

. - 58 . 3,709 116.6 3,648

59 . 8,650 . 133.2 8,608
60 .- 16,228 B7.6 15,945
61 22,668 39.7 22,521
62 . 27,480 - 21,2 27,475
63 31,932 - 16,2 32,009
64 54,277 70,0 53, 692

© 65 76,072 '40.2 . 75,735
66 105,540 , as8.7 108, 182
67 - 159,327 . " 51,0 162,662 .

. 68 . 176,908 - 11.0 175,974
- 69 . 215,933 YN 216,556
70 * 304, 347 40,9 304, 349
71 333,837 9.7 | 337,191

- 72 360, 728 8.1 364,588
.73 402, 553 11.6 406, 321

Source: Kagaku Koogyo Tookei Nenpoo
{Year Book of Chemical Industries Statistics)
Kasen Handbook, 1974 (Man-made Fibers

, - "Handbook)
Table V45 EG Production and Consumption in Japan '
(ton) -
Production Growth Rate Consumption
(%) Domestic Polyester = A/B Others  Total
Fiber (A) (%) ’ (B)
1957 - - - e . :
" 38 2,100 - . e . -
59 7,490 256.7 - - - 9,011
60 13,981 B6,7 - - - 14,691
61 20,395 45,9 ‘ - ' - T 20, 861
62 23,051 13.0 16,387 64.5 9,019 25,406
63 . 27,098 17.6 21,803 o 71,0 ' 8,904 30,707
64 41,167 . . 51.9 . 29,949 61.6 18,630 48,579
65 64,797 57.4 34,088 . ~ 51,7 31,883 65,971
66 93,858 44.8 42,263 38.8 66, 781 109, 044
67 147,983 57,7 53,187 . 36.4 92, 855 146,042
68 154, 285 4.3 63,507 38.7 - 100,687 164,194
69 ©191,086° 23,9 78, 200 39.5 119,864 198,064
70 300, 501 57.3 ' 108,108 34,2 207,754 315,862
71 325,483 8.3 140,083 -~ 35.8 251,656 391,739
72 346,467 - 6,4 136, 168 - 35,0 252,841 389,009
73 377,613 9,0 A

Source:. Kagaku Koogyo Tookei Nenpoo

(Year Book of Chemical Industries Statistics)

Kasen Handbook, 1974 (Man-made Fibers
Handbook)
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4-4-1 Supply /Demand Prospect on Ethylene Oxide in the U. S A.

Table V-46 ahowa the ethylene oxxde supply/demand prospect in the U.5.A,
At present in the U,S.A., the shortage of ethylene oxide/ethylene glycol is
prevailing and the demand is not: fulfilled. 'The major applications of ethylene
oxide, i.e., for use as anti-freeze for automobiles and for use in the production
of polyester are both suffering from supply shortage, thereby making it difficult
to engsure stable procurement.

Toble V46 Forecast of EO Supply and Demand Balance in USA

(103 ton as EO)
1973 1974 1975 1976 1977

Supply Flowsheet Capacity 2162 2162 2162 2334 2334
Production ~ 1800 1950 1950 2100 2100

Demand EOQ 830 900 970 1040 1110
EG Anti-Freeze 570 590 010 630 650

Polyester 340 390 440 500 560

Others 230 230 230 230 230

Sub-Tatal © 1140 1210 . 1280 1360 1440

Total 1970 2110 2250 2400 2550

Balance ' 1700 -160 -300 -300 -450

In the ethylene glycol industrial sphere in the U.S,A. in 1973, successive
accidents resulted in reduction in production capacity and such a situation further
accelerated the shortage of ethylene glycol supply. In other words, because of
electrical power shortage in Puerto Rico, both UCC and PPG were compelled ta
reduce production and on the Gulf Coast areas, Jefferson Chemical and Shell
suffered from operation trouble,

Because of these circumstances, the supply of ethylene glycol to synthetic
fiber manufacturers has gince been cut down, thereby driving the American
polyester manufacturers into ethylene glycol crisis. Traditionally in the U, S, A, ,
the recycle use of ethylene glycol recovered from polymerization process has
hardly been undertaken in the polyester production, The recovered ethylene
glycol has so far been sold to the anti-freeze market, However, at present, due
to the above-mentioned circumstances the recycle utilization of the recovered
ethylene glycol to the polymerization process hecame apparent in sorne parts of
the industry. Even under such a case, it seems difficult to expect a large quantity
allocation of ethylene glycol to the synthetic fiber manufacturers from the anti-
freeze market. Such a forecast is based on the following facts:

(1) - The shortage of anti-freeze itself is also apparent and the automobile manu-
facturers are suffering from difficulties in securing the steady supply of the
solution to be applied for the newly produced automobiles,

{2) Unilateral supply reduction to the anti-freeze industry which is a

traditional and large-quantity customer of ethylene glycol is extremely
difficult to undertake,
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(3)

For the part.of the ethylene glycol. manufacturers, a hlgher proflt is’ ava11- :
able by selling the products to the anti-freeze market than to the synthetm

- fiber industry. The future prospect of supply/demand in this respect is as
" _shown in Table V.-46, It can be" seen from-the illustration, thel ethylene’
. oxide shortage will not be solved for sometime to come. The facility

operatwnal rate of ethylene oxide in the year.1973.was estimated as ‘having
been 83% due to the above- mentioned problems and troubles, However,
even if an agsumption is made that no problem will take place in the future,
the maximum operational rate attainable will be apprommately 90%. This
will be caused by the shortage of ethylene due to the delay in the expansion
in the ethylene production facilities. The reasons for the delay in the -
ethylene production facility construction are as follows: T

(a) There was a delay in t‘he construction of refineries, i.e., the supply
sources of cil refining off-gas and naphtha both of which are the raw
materials for ethylene. '

(b) Because of the administrative policies taken by the goirerni‘nént,
the above-mentioned ethylene raw materials were a.lloca.ted for
motor gasoline and household heating fuel with a higher pr1or1ty
go that there was a suppression in the allocation of the raw
materials to be used as the raw material for chemical industry. '

The reasons for the delay in the oil refiﬂery’ constritction has already been
discussed, - At present, the relaxation of crude oil importation is progress-
ing and the promotion of the oil refineries and naphtha crackers are being
positively undertaken. However, plant construction works normally take

-at least three years until completion so-that the participation of the

production by these new plants will be commenced during the period of 1976
to 1¥77. This being the circumstance, the production inerement in
ethylene glycol will not be accomplished until such period. The capacity
expansion projects in ethylene oxide facilities on the other hand show no
active prospect till 1976 in line with the ethylene shortage situation which -
is deemed to persist until then. The only announcement made in this
respect was by UCC who is projecting a capacity expansion of 345,000

tons of ethylene oxide with a target on-stream set for 1976,

As shown in Table V-46. the demand will grow with an average annual
growth rate of approximately 7% centering around the ethylene glycol for
anti-freeze and for polyester production. This being the circumstance,
the ethylene oxide shortage will not be relaxed even in 1977. On the
contrary, it is expected that the shortage will become more serious as the
years go by,

4-4-2 Praspect of Supply/Demand of Ethylene Oxide in Weat Europe

Table V-47 shows the supply/demand balance of ethylene oxide ih West

Europe. Although a production capacity increase by 454,000 tons is expected over
the period from 1973 to 1976, the question still remains as to whether or not the
expansion project will be completed as scheduled. The facility operational rate
was estimated as being 85%; however, it seems that this figure is the upper limit
in view of the ethylene shortage caused by the difficulties in procuring crude oil in.
West Europe. The difference between the supply and demand reveals that
approximately 200, 000 tons of ethylene oxide surplus will be y1elded over the '
period from 1974 to 1976.
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Table V-47. .. Forecast of EQ Supply and Demand Balance in West Europe

_ {103 ton as EQ)
1973 1974 1978 1976 1977

Supply Flowsheet Capacity 1486 1637 1824 1940 1940
_ Praduction 1250 1350 1550 1650 1650

‘Demand 1150 1200 1320 1450 1590

Balance ' 100 190 230 200 60

 4-4-3 Prospect of Supply/Demand of Ethylene Oxide in Southeast Asia

The ethylene oxide supply/demand prospect in the Southeast Asian areas
including Japan is as shown in Table V-48. The demand consists mainly of ethylene
oxide for polyester production and it is forecast that an annual growth rate of 15%
will be achieved over the period from 1973 to 1977. On the other hand, as far as
the production is concerned, the figures were calculated on an assumption that the
plant expansion projects in Japan targeted for completion in 1975 and the
construction of 50,000 ton plant in Taiwan will be put on-atream as planned. Even
so, the ethylene oxide shortage will inevitably manifest itaelf in the Southeast Asian
areas from 1974 onward. A preliminary calculation will be made in the following
paragraphs concerning the supply/demand balance of ethylene glycol for polyester
production use in the Southeast Asian areas independently from the overall supply/
demand balance of the ethylene oxide. The supply of ethylene oxide for polyester
use is assumed here to be allocated on the basis of the share taken up by the poly-
ester use ethylene glycol stipulated in the total demand for ethylene oxide shown in
Table V-48. The demand for ethylene glycol for polyester production corresponds
to the TPA demand shown in Table V-37, The obtained results are shown in _
Table V-49. In the event that no importation of ethylene glycol is possible in the
Southeast Asian areas, the extent of shortage of ethylene glycol for polyester use
in the Southeast Asian areas will be, in terms of conversion into textile, 120,000
tons in 1974, 40,000 tons in 1975, 90,000 tons in 1976 and 170,000 tons in 1977.!

Table V-48  Forecast of EQ Supply and Demand Balance in Southeast Asia h
(103 ton as BO)

1973 1974 1975 1976 1977

Supply Japan _ 392 412 520 535 535
Talwan 0 0 0 24 47

Total 392 412 520 559 582

Demand EC . 110 130 144 158 174
EG Polyester Indonesia 4 6 9 15 23

Others 182 239 276 314 344

Total 186 245 285 . 329 367

Anti-Freeze 39 42 44 47 50

Others 35 61 67 73 79

Sub-Total 280 348 396 449 496

Total 390 478 540 607 670

Balance ‘ 2 ~66 yit! -48 -88

Note: 1) Including Japan
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Table V-49- Forecast uf EG Supply and Demand Balnnce for Polyester ln Soulheast Asin l) i 7

"(103 ton as EG)

1974 1975 . 1976 1977
supply fof Polyester . 262 340, 376 . 396
' bemnd for Polye’éier_ o 304 s '354__”“":-}'_(1'8. 456_\_,’_1'
Balance - a2 a4 a2 60 :

(-120) 2} “(-40) ©  (-93)  (-171)

Notes: 1. EO:EG=1:1.24
: Co2. F[ber:EG—l" 0.35

1) lncluding Japan
2) () shows polyester fiber equivuient ’

4-4-4 Prospect of Supply/Demand of Ethylene Oxide in the World

The above-mentioned data can be summarized as shown in Table V-50,
No clear confirmation can be made regarding the supply/demand situation of
ethylene oxide in East Europe and in the U,S.S,/R., however, ‘the ethylene oxide
shortage will peraist for some time to come throughout the Southeast Asian areas,
the U,5.A. and West Europe. The large extent of shortage prevailing in the U.S. A,
will not be remedied even by the surplus available from West Europe and at the
same time, the ethylene oxide shortage suffered by the Southeaat As1an countries
will not be relaxed in the foreseeable future. - :

Table V-50  Forecast of EQ Supply and Demand Balance in the World

(103 ton as EQ)

1973 1574 1975 1976 1977

Southeast Asia  Supply Japan 392 412 520 535 535
Taiwan 0 0 0 . 24 47

Total 392 412 520 559 582

Demand Indonesta 4 ] 9 15 23

Others 386 472 331 502 647

Total 390 478 540 607 670

Balance +2 -66 -20 -48 -88

U.5.A. Supply 1800 1950 1950 2100 2100
Demand 1970 2110 2250 2400 - 2550

Balance -170 - 160 ~-300 -300 -450

West Europe Supply 1250 1390 1550 1650 1650
Demand 1150 1200 1320 . 1450 1590

Balance ) +100 +190 +230 +200 +60

Total _ Supply 3442 3752 4020 4309 4332
Demand 3510 3788 4110 4457 4810

Balance. . - .. -68 . =36 - =00 - - 148 - =478
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5. Raw Materials for Nylon

5-1 General

The intermediates of caprolactam which is the raw material for nylon 6
consist almost totally of cyclohexane and phenol which are the derivatives of
benzene, except in the case of the SNIA process which employs toluene as the raw
material. Also, the AH-Salt which is the raw material for nylon 66 almost
totally consist of adipic acid which is made from cyclohexane. Therefore, the
.supply/demand trend of raw materials for nylon will be largely affected by the
supply /dermnand balance of benzene, However, as has already been discussed in
Cahpter V-3, benzene is now suffering from global supply shortage. The
production facility expansion projects for caprolactam which is the raw material
for nylon 6 are generally slow at present and global supply shortage of
caprolactam is threatening to persist for a long period of time.

5-2 Nylon 66 and Nylon 6

Nylon consists of nylon 6 which employs caprolactam as raw material and
nylon 66 which is made from AH-Salt. The ratio of nylon 6 versus nylon 66 has
been changing in the world as shown in Figure V-15, 1In 1959, 70% of the share was
taken up by nylon 66, However, the predominant position has been undermined
year after year by nylon 6 until at present, the nylon 66 share lowered to approxi-
tnately 40%. It seems that such a phenomenon has been due to the high price level
of nylon 66 for the most part. It is forecast in this respect that in the future, the
nylon 66 versus nylon 6 ratio will settle at 40 : 60 as a stable share ratio after
finding the appropriate application fields, in which the respective advantages will be
displayed in terms of physical properties of these two nylon materials, Unlike
other synthetic fiber products, nylon 66 production displays an extreme case of
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Figure V-15  Share of Nylon 66 in World Nylon Production
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monopoly. by, few leading manufacturera. ., This has ‘been mainly dueto the patent .
policy adopted by. Du Pont:who firstdeveloped nylon 66.. Du Pont has been. granting:
the patent right.of nylon 66 production to.one specific manufacturer for-ome oo

country as.shown below, .. .. .

R N I

vl i

R 8 E . S

France: Rhodiaceta (Rhone-Poulenc Group)
Italy: Rhodiaceta (Rhone -Poulenc Group)
Germany: LG.

Netherlands: AKU

.- ..In the above enumerated countries, the industrialization of 'nylon 66
production has been progressed under the protection of the patents so that even to
this day, -the share of nylon 66 in these countries:is considerably high." The nylon
66 industry of the world today is monopolized up to approximately 90% of the total
production by the above-mentioned Du Pont, ICI, Rhone-Poulenc Group and by
America's Monsanto who made its entry in 1950s, Table V-51 shows the product-
ion capacity of nylon 66 of the above-mentioned four monopoly groups. Although
affiliated companies of these leading manufacturers are allocated in various
overseas countries, no such manufacturer is yet located in the Southeast Asian
areas, : ‘ : :

Table V-51  Nylon 66 Production Capacity of Largest Four Groups

(103 ton)
Substdiary Toral
Capacity Companies’ Capacit Site of Substdiary Companies
" Capacity pacity
Du Pont 380 62 444 Canada, Argentina, West Germany
Icl 226 96 322 U.S.A., West Germany, Australia,
New Zealand, South Africa
Rhone-Poulenc 228 108 336 Italy, West Germany, Spain,
' Switzerland, Brazil, U,S.A,
Monsanto 166 32 198 U.K., Luxemburg, Colombia,
Uruguay
Total 1,000 298 1,298

Source: Kasen Geppa, (p. 54, October 1971)
: {Japan Chemical Fibers Monthly)

These groups are undertaking a thorough production system also concerning
the raw material AH-Saltand according to the system of the groups, the raw
materials thus produced will be supplied to the affiliated companies from the home
country as a principle. This being the circumstance, the supply/demand of AH~-
Salt is basically balanced and the distribution of the "floating commodity" is highly
seldom. In this respect, the AH-Salt supply/demand situation is basically and
virtually different from that of caprolactam. In Japan, Toray and Asahi Chemical
are producing AH-Salt and nylon 66, however, the rate comprised by these two
producers in the total production of the world is extremely small,

Voo
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" As has been discussed-in the above, the nylon 66 and the raw matenal
induatnes thereof has been and will be developing centemng around the four maJor
groupa. Therefore, it is difficult to clearly confirm the actual status of supply and
demand balance. Also, in the Southeast Asian areas except Japan, no production of
nylon 66 is being undertaken. Therefore, in this report, the cyclohexane which is
the raw material for caprolactam and caprolactam will be treated as far as the raw
materials for nylon are concerned.

5-3 C&-brolac tam
5-3-1 Bupply/Demand Situation of Caprolactam in the Past

Tables V-52 and V-53 show the actual records of production, exportation of
caprolactam carried out in the U.S,A, and Japan. Because of the fact that in the
case of Japan, most of the nylon is nylon 6, the caprolactam production is as high
as 1.5 times that of the U,S.A. Since 1969, Japan has been assuming a position

Table V-52  Caprolactam Production and Export in USA  (ton)

Production Growth Rate (%) Export
1962 74,300 - -
63 85, 100 14,5 -
64 11,400 30.9 -
63 131, 000 17.6 -
66 145,000 10.7 8,435
. 67 149,000 2.8 7,020
68 181, 000 21.5 8,282
69 218,000 20.4 17,950
70 230, 000 5.5 22,944
71 . - 17,753
72 - - 9 114
73 : : 8,619
Source: U.S5. Production and Sales of Selected
Synthetic Organic Chemicals
{U.8. Tariff Commission)
Table V-53  Caprolactam Production and Consumption in Japan {tony
Consumption
Productlon G"":‘%’,‘ Rate \\oton Domestic  A/B Others Toral Expart Jmpact
(A) [§4] [£1)
1953 2,563 - < - - - -
54 5,334 108. 1 - . - 6,027 -
55 9,480 7.7 . - - v, 352 . -
56 18,236 92,4 - - 17,974 . -
57 26,837 47.2 - - 27,316 - -
58 25,461 ~5.1 - - - 25,412 - -
59 14,549 15,7 - . - 24, 656 - -
60 45,821 32,6 - . - 145, 866 - .
&1 55,373 20,8 . - - ‘ 55,535 - -
Y 65,535 18,4 63, 159 97.5 1,025 63, 784 - -
63 87,398 0.4 84, 265 97,2 2,457 86, 722 - -
64 124,258 4.2 116,614 94,4 6,87 123,487 - 10,574
65 167,158 34,5 127,435 R0.2  -31,554 158,949 - 2,392
66 199,905 19.6 157,706 79.9 39,721 197,427 - 3%
67 - 229,643 4.9 202,729 85.9 33,276 236,005 15,021 2,142
68 26, 002 17.1 231,776 BB, 2 anz 262,893 12,586 12,639
69 318,427 18.4 222,621 85.3 41,136 9,757 . 30,062 1,896
70 249,407 9.7 327,389 95.5 15,330 342,719 23,418 6,228
n 376, 199 7.7 334,324 87.9 46,160 180,484 39,501 2,819
2 401,962 6.8 213,12 78.
K 459 311 14; 3 3,123 5 88,316 4z _‘5&, 149 3,283
Nore: 1} Including export Source! Kagaku Knog-yn Tookel Ncnpon {Year Book of Chemical

Industries Statiatics)
Niton Rooeki Geppyo {Japan Bxporia & Importa)
Kaven Handbook, 1974 (Man-made Fibars Handbook)
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ot caprolactam exporting country,. thereby: undertakmg' the caprolactam export of
60,000 tons in 1972 to the Southeast.Asian‘area. Figure V-16'shows the past
situation of the caprolactam production capacity: and. ‘consumption covering the
whole: world Up.to-1972,r the over -production capacity sitaation pers:.sted however,

in 1973, the production; capamty turned-to.display shortage so that'the supply/ demand
balance. auddenly became tlght

(2)

(3)

:Such .a phenomenon has been caused 'by'the followmg _

S reasons:.
0damy|
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Figure V.16 = World Supply/Demand Balance of Caprolactam
(1) Asg has already been shown in Figure V-2, the caprolactam price showed

yearly decrease until 1972 so that the profit of caprolactam manufacturers
decreased considerably. Because of this fact, the caprolactam manu-
facturers in the developed countries refrained from expanding the produc-
tion capacity.

Almost a.ll the project for constructing caprola.ctam productmn fac111t1ea in
the developing countries d1sp1ayed a delay. ot

Supply’/dema.nd of ammonium sulfate of the world became oversupply so
that the caprolactam manufacturers were affected severely by disposal
problem of the by-produced ammonium sulfate, This also worked as one
of the major factors to let the caprolactam manufacturers refrain from the
new construction or expansion of the production facility.

The process-wise production rates of ammonium sulfate:in' Japan are shown

in Table V-54, In 1964, 60% of the total ammonium sulfate production was
taken up by synthesis ammonium. sulfate, 29% by the recovered -ammonium

-



{4)

: _fsulfa.te from chemicals production process such as caprolactam and 11% by
.-the by-produced ammonium sulfate from coke production. However, in’
1972, 77% of the total production has been comprised by a recovered

arnmomum sulfate, whereas 21% was taken up by by- produced a.mmomu:n_l
aulfate, and only 2% by the synthesis ammonium sulfate. Most of the

_recovered ammonium sulfate came from caprolactam producing plants,

This recovered ammonium sulfate and by-produced ammonium sulfate
cannot be placed under production control in accordance with the trend of
the market, During the period when the rate of the synthesis ammonium
sulfate was high, it was possible to dispose of the recovered and by-
produced ammonium sulfate by undermining the outlets for the synthesis
ammonium sulfate.

Table V-54  Ammonium Sulfate Production by Process in Japan

(7

1964 1965 1966 1967 1968 1969 1970 197) 1972

Synthesized N 59,7 55.6 51.6 43.3 37.2 26.0 10,2 2.1 2.1
Recovered 2} 29.1 33.2 30,7 43.6 48.2 56,1 69,0 76,1 76,5

By-produced 3) 11,2 11,2 117 131 14,6 17.9 20,8 21,3 21,4

Source: Kagaku Koogyo Tookel Nenpoo
(Year Book of Chemical Industries
Statistics)

Notes: 1) Synthesfzed from ammonizm and sulfuric acid
2) Recovered from the production plants of caprolactam, methyl methacrylate,
acrylonitrile, titanium oxide and so on
3) By-produced in the production plant of cokes

However, since 1970, the synthesis ammoniuvm sulfate could not afford to
be a buffer of the ammonium sulfate market. Therefore, the recovered

and by-produced ammonium sulfate which by then has come to be over-
produced had to be disposed of hy promoting exportation or even by storage.
Such a situation peraisted in all the developed countries including Japan.
Therefore, caprolactam manufacturers started the development of

processes in which the extent of ammonium sulfate by -production is low.

However; because of the global fertilizer shortage which have taken place
since 1973, the demand for ammonium sulfate suddenly increased. It

must be noted that the demand for ammonium sulfate cannot be determined
by the demand for ammonium sulfate itself but is largely affected by the
supply /demand balance of urea. Thus, if the production increment is
achieved in urea, the demand for ammonium sulfate will rapidly decrease
and the price thereof will deteriorate. The manufacturers who are intending
to newly produce caprolactam in the future will definitely select processes
in which the amount of by-produced ammeonium sulfate is low in view of the
bitter experiences of the other manufacturers in the past.

Because of the global benzene shortage, the lack of feedstock for
caprolactam production became apparent. The process-wise share of
caprolactam production facilities is shown in Table V-55, in which it is
revealed that 66% is comprised by the cyclohexane process, and 21% by
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Table V-55.  Caprolactam Production Capn_city by Process in the Wor_h_i (|973)

(B
Cyclohexane 66.2
Phenol 20,7
Toluene 5..1
Unknown 8.0
Total 100,0

Source: Table V-56

the phenol process, while the toluene process takes up only 5%. Including
the unconfirmed portions, as high as 95% of the total caprolactam pro-
duction and processes are employing benzene as the basic raw matena.l
Therefore, the global benzene shortage will directly result in the’
caprolactam supply shortage.

(5) In 1973, operational problems frequently took place in newly constructed
caprolactam plants, Particularly in the case of Columbia Nypro (U.S.A.)
of 50, 000 tons capacity, Nypro U.K. (U.K,) of 50,000 tons and Ube
Industries (Japan) of 40, 000 tons plant of the new DSM proceas as well as
Dauna (Italy) with 40, 000 tons plant of the SNIA process all suffered from
operation problem and consiquently accelerated the caprolactam shortage.

it can therefore be stated that the caprolactam shortage in the year 1973

was mainly attributable to the above stated causes.
5-3-2 Supply/Demand Forecast of Ca;;rolactam .

In the following paragraphs, a forecast will be made for the Southeast Asian
areas including Japan and for the rest of the areas of the world concerning the fuhire
supply/demand balance of caprolactam. In formulating such a forecast, the
following prerequisite conditions were taken into consideration,

Prerequisite Conditions:

(1) The production of FY and SF shall be as per the stipulation made in

Table IV-6.
(2) The dermnand shall be limited to the domestic demand including the outlet

for resin production,

(3) The supply shall be estimated on the basis of the Flowsheet Capacity
stipulated in Table V-56.
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"The obtained results are shown in Table V-57, In the Southeast Asian
areas including Japan, the caprolactam shortage will continue to manifest itself
even if the on-schedule completion of the plants projected in Korea, Rep. of, and
Taiwan were accomplished. If there is no new construction or expansion of the
production facilities for the period after 1976, the caprolactam shortage will grow
year after year. The domestic demand in Indonesia in 1977 will attain a level of -
26, 000 tons and, if the exportation is also taken into consideration, the demand
level of Indonesia will attain the economic scale of caprolactam production.

Table V-57  Forecast of Caprolactam Supply and Demand Balance in the World .

(103 ton)
19 1975 1976 1977 1978 1979 1980 1581
Southeast Anfa') Supply lapan T 458 491 491 491 491 01 49l 491
. : Korea . 15 KH k11 31 kH a al k]
Talwan 0 7 52 52 32 52 52 52
‘Totat 413 549 574 574 574 5N 574 4
Demand  lodonesia 15 18 23 26 3 41 3] 51
Others!} 510 57 647 714 760 796 837 871
Total 528 589 670 740 793 837 LED) 924
Balance -52 -40 «95 - 166 ~219 =263 «3i2 -130
Rest of the World  Supply 1485 1621 1645 1645 1645 1645 1645 1645
Demand N 1475 1589 1702 1789 1872 1946 2057 2128
Dalance [ 32 =57 144 -d27 -301 -412 -483
Total Supply 1958 2170 2219 219 2219 2219 2219 2219
Demand 2004 2178 2372, 2529 2665 2783 2943 3052
Balance <46 -B <153 =310 -44b -S04 -7 =833

~ Note: 1} Including Japan

The supply/demand situation in the areas other than the Southeast Asia
will display a balance for the period from 1974 to 1975, thereby yielding no supply
surplus to other areas. If no new construction or expansion other than the projects
revealed at the present stage were to be undertaken from 1967 onward, the
caprolactam shortage will evidently manifest itself also in these areas. There-
fore, it must be anticipated that from 1974 onward, no supply surplus will
available from these areas to the Southeast Asian areas,
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5-4-1 The Demand Structure of Cyclohexane - *

.. Cyclohexane has the outlets:for the production’of adipic acid and solvents in
addition to the application for caprolactam production so that the confirmation of
the supply/demand trend is not as easy as in the case of p-xylene. Figire V-17
shows the demand structure of cyclohexane in the world in the year 1973, _
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Figure V-17  World Cyclohexane Demand by Use (1973) : -
(1) 95% of cyclohexane are produced by hydrogenation of benzene and.only 5%

is produced by the extraction from the hydrocarbon stream by the Phillips
Petroleum {U.S.A.). :

(2) 37% of cyclohexane are being utilized for adipic acid production, most
part of which will finally be converted into nylon 66,

{3) 53% of cyclohexane are being used for caprolactam production which will
eventually be turned into nylon 6.

(4) 10% of cyclohexane are being utilized as solvents, etc.
(5) .90% of cyclohexane will for the most part be converted eventually into nylon
~ 66 and nylon 6 so that, should there be any fluctuation in the cyclohexane

-supply /demand balance, the effects will immediately be exerted on the
supply /demand balance of nylon as far as the demand structure is concerned.
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{6) = Butadiene and acrylonitrile for hexamethylene diamine are the only ones

“which belong to the olefins of all the basic raw materials for nylen and all
the rest belongs to the aromatics. This implies that, as long as the
aromatics are available, the nylon manufacturing.operation can be.'~

. completely undertaken. Tables V-58 through V-60 show the actual records

. _é_!f_producti_on, exportation and importation of cyclohexane in the U,S,A., -

- West Germany and Japan. As can be seen from the tables, the U.S.A, is
a cyclohexane exporting country, whereas West Germany is an importing
country. As far as Japan is concerned, the importation of cyclohexane
has been undertaken up to the 1970s. Since then, the seli-supply of
cyclohexane in Japan became possible. :

Table V-58 ~ Cyclohexane Production and Export in USA - (ton)
Production Growth Rate (%) Export

1955 - - .

56 121, 296 - -

57 210,147 73.3 -

58 150, 120 -28, 6 -

59 175, 459 17.1 - -

60 255, 738 45,4 -

61 317,960 24.3 -

62 391,677 23,2 oo

03 489, 297 24.9 -

64 620, 136 26,7 -

65 771,231 . 24.4 326,370

66 - H62, 199 1.8 335,027

67 805, 875 -6, 9 382,450

68 924, 868 14,8 373, 134

69 - - 344, 292

70 835, 101 - ’ 246,716

71 792,822 -5, ] 170,903

72 1,042,529 31.5 235, 243

73 234,422

Source’ U.S. Production and Sales of Selected
Synthetic Organic Chemicats
(U.S. Tarlif Commission)
1l. 8. Foreign Trade Exports Commodity
by Couniry (Burcau of the Census)

Table V-59 Cyclohexane Expost and Import in West Germany

(ron)
Export Import
1965 - _ -

606 261 159,959
67 324 ' 220,262
68 166 244,819
h9 14 251,370
70 1,309 252,070
71 2,331 217,460
72 2,034 238,018
73 4,773 235, 481

Source: Trade Statistics of West Germany
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Table V-60 Cy::lqhé:inﬁa Pfo’ductio’n and Coiis'ﬁniptibii'lh .fupan"‘"::.»"; BRI qre B

. - : .- P g " N ol I A R T a )
AT SR oamgons s TR el e I R T R I FENE e S| S H

©* Production GruwthRate(%)ConsumptlonExport

CT9BL b P T s e e el e e Toensnn

© 62 e e Cime i Gl S 17,677-_'=='.;

- S RS P SO 43,237
66 68,931 e T ‘141 s 1‘2‘5 941
S 67 113,454 7 646 192,530 - 13324
68 238,908 110.6 = - C314,784 . 50,948

69 334, 843 40.2 406,444 - 35, 883

70 408,390 22,00 S 491,492 .0 846

71 428, 872 5,0 514,674 - - 288

72 464,695 8.4 553,232 . e

73 535, 093 4 15,1 658, 977 - - -~ 3,093

Source Kagaku Koogyo Tockel Nenpoo _
(Year Book of Chemical Industries Statistics)
‘Nihon Booeki Geppyo (Japan Exports & Imports)
Kasen Handbook, 1974 {(Man-made Fibers Handbook)

5-4-2 Prospect of Supply/Demand of Cyclohexane in the U,S.A,

Table V-61 shows the prospect of cyclohexane supply/demand position in the
United States. The operational rate of the facilities is estimated 80% for the year
1973 due to the benzene shortage. For the period from 1974 onward, an assumption
is made temporarily that the operational rate will be maintained on a level of 85%.
No expansion project of the production facility is planned at present, Therefore,
the supply/demand position will become tighter year after year along with the
increment in the domestic dermand so that from 1975 onward, the fulfillment of -
domestic demand would not be possible unless cyclohexane 1mporta.twn be under- :
taken to the U,S. A, :

Table V-61  Forecast of Cyclohexane Supply and Demand Balance in USA

(103 ton)

1968 1973 © 1974 1975 1976 1977
Supply  Flowsheet Capacity - 1123 1123 1123 1123 1123
Production 835 900 950 = 950 950 950
Demand Nylon 66 332 - - - - -
Caprolactam © 125 - - - - , "
Others 100 - - - - =
Total | §57 890 930 980 1030 1080
Export 275 - - - - B
Balance . - 100 20 -3 -80.  -130
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.5 4-3 Prospect of Supply/Demand of Cyclohexane in: West Europe

A summary of the aituatmn is shown in Table V- 62 Even 1f the presently
announced conatructu:m prOJects were smoothly completed and even if the facility
operational rate would increase to 90% from 1974 onward, from 85% estimated for
1973, the shortage extent of cyclohexane in West Europe would not be less than
250, 000 tons in spite of such an optimistic assumption. So far, the supply/demand
balance has been maintained by means of carrying out importation from the U.5, A,
However, as has been discussed earlier, the export surplus capacity will become
unavailable from the United States in the future. This being the circumstance, it
is expected that the cyclohexane shortage situation in West Europe will present a
considerably serious status in the future.

Table V-62  Forecast of Cyclohexane Supply and Demand Balance in West Europe

(103 ton)
1968 1973 1974 1975 1976 1977

Supply Flowsheet Capacity - 906 536 936 936 936
Production 435 770 840 840 840 ,840

Demand Fiber 660 - - - - -
Nylon 6 152 - - - - -
Others 90 - - - - -
Total ' 750 1050° 1100 1150 1200 1260

Balance - . . -315 -280 -260 -310 -360 -420

5-4-4 Prospect of Cyclohéxane Supply/Demand in Southeast Asia

The supply/demand prospect regarding the Southeast Asian areas including
Japan is shown in Table V-63. If the conatruction project in Korea, Rep. of, and Taiwan
were completed as scheduled, it is expected that cyclohexane supply will be made
available corresponding to the capacity of caprolactam production facilities now
existing and projected for future construction and expansion. However, as has
been mentioned in the foregoing, there is a high possibility of shortage becoming
prevalent in the supply of raw material benzene. Therefore, there are some
opinions that it is questionable as to whether or not the sufficient supply would be
possible from Japan as stipulated in the relative tables,

Table V-63  Forecast of Cyclohexane Supply and Demand Balance in Southeast Asia 1

(10% ton)
1973 1974 1975 1976 1977

Supply Japan 517 557 614 614 614
Korea - - 17 34 34
Taiwan - - - 28 57
Total ' 517 557 63} 676 705

Demand Caprolactam 450 480 560 585 585
Others ' 60 70 80 90 100
Total 510 550 640 675 685

Balance 7 7 -9 1 20 -

Note: 1} Including Japan
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5- 4 5 Prospect of Cyclohexane Supply/D smand 'in_ th'e Wo:.-'ldf;'___:‘ Co

. The a.bove da.ta can be summanzed in, 'I‘able V’ 64 It can be .seen from
this sum.mary that the. cyclohexane shortage which will take place in West Europe
is the most conspicuous. Although a temporary balance is expected to be main-
tained in the Southeast Asianareas,it seems impossible to.import from the rest of
the areas; should any higher demand than the forecast level be achieved.:
Therefore, for the. cyclohexane which is to be fed to the caprolacta.m production
facilities which are to be newly pro_]ected in the future, 1t is necessary to secure-
some other mdependent means of- aecurmg supply. :

Table V-64 _Forecast of Cyclohexane Supply and Dcmand Bnlnnce in lhe World

(10° ton) -
1973 1974 1975 1976 1977

Southeast Astz  Demand - . S0 - 550 640 675 685
: Supply  Japan 517 557 614 614 614
Korea - - 17 34 34
Talwan - - - 28 57
Toral 517 557 631 676 705
Balance 7 7 -9 t 20
U.S: A, : Demand : 890~ 930 980 1030 1080
Supply 900, 950 950 950 950
Balance 1¢ 20 -30. -80 -130
West Europe "Demand 1050 1100 1150 1200 1260
: Supply 770 840 840 840 840
Balance =280 -260 -310 =360 -420 -
Total Demand 2450 2580 2770 2905 3025
Supply : 2180 2347 2421 2466 2495
Balance C -263  -233 -349 -439 -530
6. Raw Materials for Acrylic Fiber

Unlike other raw materials for synthetic fiber such as p-TPA/DMT,
caprolactam and AH-Salt can be produced from aromatics, acrylonitrile which is
the raw material for acrylic fibers must be produced from olefin, In the whole
world, 65% of acrylonitrile production is destined for use in the production of
fibers and the remaining 359 is alloca.ted for turning out synthetic rubber,
synthetic resin, etc.

6-1, Supply/Demand Situation of Acrylonitrile in the Past

Tables V-65 through V-67 show the actual recorda of production; exporta-
tion and importation of acrylonitrile in the U,5.A., West Germany and Japan. As
far as acrylonitrile is concerned, West Germany is an importing country and
Japan is an exporter. The past production capacity and consumption records of
the world are as shown in Figure V-18. As is evident from these tables and
figure, the supply/demand position has become tight since 1973, although acryl-
onitrile has so far been one of the petrochemical products the supply of which was
on a comparatively oversupply side. The major reasons for such a turn of the
situation are as follows, as has already been mentioned.
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' Table V-65 AN Productios in USA

- Production ( 108 ton)

~Share (%)

'Acetylene -~ EO"  Propylene .. ., Growth Acetylene ~ EO  Propylene
Process . Process Process & *  Rate{%) Process “Process °~ Process °
1955 29.5 24 - 53.5 - ‘85 45 -
56 - ° 35,5 25 - 63.8 19,3 56 44 -
57 59 19.5 - 78.8 23.6 75 . 25 -
58 63.5 18 - BL.5 3.5 78 - . 22 -
59 78 27 - 105, 4 29,2 74 20 -
60 69.5 25 9,5 104,0 -1,3 67 24 9
61 78 22 13 113.2 8.8 69 20 11
62 111 27 25 163 44,3 68 17 15
63 129 32 45 - 206 26.4 63 15 22
o4 150 32 88 270 30.5 a5 f2 33
05 148 42 160 350 29.9 42 12 46
66 132 - 193 325 -7.2 41 - 59
67 42 - 262 304 -6.3 14 - 86
68 52 - 412 463 52,2 11 - 89
69 - - - 525 13.3 - - -
70 - - - 471 -10. 3 - - ‘-
71 - - - 444 -6.4 - - -
72 - - - 506 14,7 - - -
Source: U.S8. Production and Sales of Selected
Synthetic Organlc Chemicals
(U.S5. Tariff Commission)
Table V-66 AN Expott and Import in West Getmany
{ton)
Export Import
1965 - -

66 13 27,118

67 6 33,245

68 654 26,702

69 7,945 30,547

70 423 37,701

71 1,397 63,007

72 9, 205 61,208

73 35,812 12,973

Source: Trade Statistics of West Germany
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“Table V-67 AN Production and Consumption in Japan

{ton) .

Praductlon  Growth Rate Cansumption ' Export tmport
: (%) - Aerylle Domestic A/B . Others N Toal .
: (AY (% {8y
1957 - - - - - - - *
58 670 - . - - 369 - -
59 12,534 1870, 7 - - - 11,413 . -
50 21,267 7.7 - - . | 20,978 - -
-1 21,300 ~4,3 - - - 21,945 b -
62 29,021 6.2 17,391 96,0 1,133 28,525 - 837
63 37,547 30.8 36,015 9.5 2,519 . 38,534 - 5,056
64 78,056 105,72 61,624 85,9 - 10, 136 71,760 - 11,518
65 153, 268 96.4 84,070 55.6 67,201 151,271 44,443 -
66 In7,668 - 9.4 99,441 60.9 63,913 163,374 40,073 -
67 190, 276 - 13,5 125,772 65,8 65,386 194, 158 17,163 -
68 231,467 21,6 © 159,530 66,6 79,847 239,377 19,493 1,042
49 325,310 41.0 189,491t 58.2 136,007 325,498 35, 107 2,841
70 423,785 29.9 262,872 63,4 155,486 414,358 54,762 462
ki 525,787 M.l 295,920 55.% 233,505 529,425 104, 157 -
72 537,232 2,2 277,349 50,6 270,537 547,886 89,697 -
73 595,234 - 1%, 8 72,226 -

Notet 1} Includlng export

Procudtion Capacity and Consumption

Source: Kagaku Koogyo Tookel Nenpoo

{Year Book of Chemical Industries Statlstics)
Nihon Hooeki Geppyo (lapan Exparts & lmporta)
Kasen Handbook, 1974 {Man-made Fibers Handbouok)

D :  Production Cepacity
— 1 Coansumptlon
Jooo L P
90 ete. t Operating Rate (%)
99 /’/
-
JI
90 /;
94 /
2000 |-
1000 [~
1] N A 1
1971 1972 1973
Year

Figure V-18  World Supply/Demand Balance of AN
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(1) Naphtha shortage due to crude oil production control;
(2) Stagnatiqn in ethylene production expansion projects;
(3) - Accidents which have taken place in petrochemical plants.

: ' Because of the above reasons, the shortage for olefin became apparent, .
thereby causing the tightening of supply/demand balance of acrylonitrile,

6-2 Prospect of Demand/Supply of Acrylonitrile in the World

In the following paragraphs, a forecast will be made regarding the supply/
demand balance of acrylonitrile in the future concerning the Southeast Asian areas
including Japan, as well as regarding the other areas of the world, Following are
the prerequisite conditions for formulating the forecast.

Prerequisite Conditions:

(1) The production amounts of FY and SF shall be in accordance with' the
figures stipulated in Table IV-9;

{2) The demand shall include that for synthetic rubber production and synthetic
resin production. However, no import and export shall be included;

(3) The supply shall be estimated on the basis of the Flowsheet Capacity
figures stipulated in Table V-68.

The obtained results are shown in Table V-69.

‘In the Southeast Asian areas including Japan an oversupply position will be
maintained for the period from 1974 to 1975. However, concerning the period
from 1976 onward, the acrylonitrile shortage will become apparent even if the
plant projects of Taiwan were put on-stream as scheduled. In the rest of the areas
of the world, it is forecast that the acrylonitrile supply will show a shortage from
1975 onward, thereby making it impossible to carry out exportation to the
Southeast Asian areas.

Table V-69  Forecast of AN Supply and Demand Balance in the World

{107 1om
1974 1975 1976 1977 1978 1979 1980 1981
Southeast Asfa Supply Japan 634 650 6EQ 680 680 680 680 680
Korea 26 26 26 % 26 26 26 26
Talwan 1] 0 a0 62 62 62 62 62
‘Total 660 706 736 708 768 768 768 768
Demand Indonesla 2 3 4 5 6 8 |11 I, 12
Othersl) 585 665 743 800 895 982 1075 . 1138
Total 587 668 747 805 301 990 1085 1150
Dalance : 73 a8 -1 -37 13 -222 -h7 -382
Rest of the World  Supply 1955 2057 2t39 2174 2174 211 2174 2174
Demand 1951 272 2393 2610 2844 3010 a9 3400
Balance 4 -115 -254 436 «470 -836  -1016  -1226
Total ’ Supply 2615 2763 2875 1942 2942 2942 2942 2942
Demsnd 2538 2840 3140 3415 3745 4000 4275 4550
Balance 77 -77 -265 -473 -803  -1058  -1333  -1608

Note: 1) Including Japan
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SVLL - —_:-Pi.-ice. Trend and Price Forecast”

"1, Price Trend
‘]fn the past, the prices of petrochemical industrial products including raw
materials for synthetic fiber have been declining year after year.  The past trend
of the raw materials for synthetic fiber prices in Japan and the U, S. A. are shown
in Figure VI-1 and Figure VI-2. The prices for the basic raw materials such as

(US#/kg)
9

Bf ~ ;. ’, Toluene
7 ] :

(13 \—-—M
st ) Toluene
4
L
]

Source : U.S, I‘rodﬁclion and Sales of Selected
Synihetic Organic Chemicals

1ab {U.8, Tariff Commission)
13h \ . Kagaku Koogyo Tookel Nenpoo
\ (Year Book of Chemical Industrles Statistics)
B b . : USA .
x Lk \ . ., cvmwe- lapan
10,
9[. P Cyclohexane
sl /,. Henzene
- ~ ¢ Kylene
T ~— )
——— Cyclohexane
6F e Benzene
(US¢/kg) st Xylene
BO- Y i d i ek d i i P M
196162 63 64 65 66 67 68 69 TO T1 71 I3
Year
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Figure VI-1  Price Trend of BTX and Cyclohexane
60 .
UsAa
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aof '
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¢ L Source : U.S. Production and Sales of Selected
E Synthetic Crganic Chemlcals
\‘ (U.S. Tariff Commission)}
60 |- \ Kagaku Koogyo Tookei Neppoo
\ \ (Year Book of Chemical Industeies Statiatics)
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L11] o ’
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~AN
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f”m
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Figure V1.2 Price Trend of Monomers for Synthetic Fiber and p-Xyléne
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3 benzene, toluene,
spec:.a.lly in the U, 8. A, ; however, th

.xylene, etc. has been showing a comparatively steady trend

e price decrease is particularly conspicuous

in the highly processed items such as cyclohexane, p-xylene and further DMT.

.The declining trend is particularly remarkable in the case of DMT.

US¢80/kg became US¢30/kg in 1971,

The relatmnahip between the

trend of production can be illustrated as shown in Figures VI-3 and VI 4,

The 1961 was
representmg the decrease ratio of 1/2 7.

above-mentioned price decrease trend and the
Asis
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Figure VI-3  Production and Price of p-Xylene and DMT
(US¢/kg) )
ioo}
90 -1
80 1 Source : U.S. Production and Sales of Selecied
Synthetic Organic Chemicals
{U.5, Taniff Commissian)
2l Kagsku Koogyo Tookel Nenpoo

!

~"'--——-..-..._.,

(Year Book of Chemical lndumlel Statlatics)

- Cyclohexane

_——y
Iapan US.A. v —
a L | L 1 A L L o — ] 'y i
¢ 100 200 300 400 500 00 700 600 900 1,000 (107 tfy)
Production .

anure Vi4  Production and

Price of Cyclohexane, Caprolactam and AN



shown in the figures, the price reduction took: place suddenly during the period in.
which the production is low. - When the production attains a certain level and

" exceeds it, the price decrease trend then becomes extremely slow, However, in-
the case of DMT,. the price continues to decrease even during the period when the
production attained a considerable extent of increase. On the other hand, Figures.
VI-5, VI-6 and VI-7 show the price decrease trend in terms of processing cost.
The processing cost signifies here the result obtained by subtracting from the
product price the cost of the main raw materials, i.e., the multiple of the main
raw material price and the unit consumption. For instance, the processing cost
for DMT can be obtained by subtracting from the DMT price the value obtained by
0. 62 times the p-xylene price,

Source : U.S. Production and Sales of Selected
Synthetic Organic Chemicals
(U.S. Tarlff Commisslon)
Kagaku Koogyo Tookel Nenpoo
(Year Book of Chemicsl Indultriu Statlstics)
(US¢/ks)
50t

40 5 ~
\ . | Japan o
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o} : -\\. A
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[}
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1o : U.5.A. \p-lxylene—)(ylene
1 L I 1 1 L 'l

L]
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Figure VI-5  Processing Cost of DMT and p-Xylene
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{U.S, Tariff Commission}
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Source ; 1.5, Production and Sales of Sch.cled
Synthetic Organic Chemicals
(U,5. Tariff Commission}

" - Kogaku Koogyo Tookel Nenpoo
(Year Book of Chemical tIndustries Statistics)

(Usgfkg)
: Jupan
40}
2 30‘-
o
"y DMT~p.Xylene x 0,62
Yy
83 20
T
2
By
1§ tof U.S.A. w—xvlm
>
z3%
ca
o 1 L 'l L L 1 1 1 A

A
4] 100 200 oo 400 500 600 o BOO 900 1,000 (|03|f1")

p-Xylene, DMT Praduction
Figure VI-7  Production and Processing Cost of p-Xylene and DMT

As is shown in Figure VI-5 the processing cost has also been shawing yearly
decrease, thereby, displaying an analogous trend to that of prices. Also, as shown
by Figures VI-é and VI-7, the relationship between the production and the process-
ing costs again showed the trend analogous to the prices so that the rate of decrease
became less when the production increase is achieved.

On the basis of the above-mentioned results, it can be judpged that the major
reason for the price decrease in the past were the expansion in the raw material
plant scale along with the development of synthetic fiber industry and the develop-
ment and improvements made in the production processes which were undertaken
simultaneoualy with the above-mentioned scale expansion., However, now that the
plant scale has attained a vast extent of increase, a drastically vast extent of plant
scale expansion is no longer feasible and also no a1gm£1ca.nt 1mprovement is likely
to be made in the production process,

On the other hand, the price of crude oil which is the basic raw matsrial
for the production of raw materials for synthetic fiber has also been showing yearly
decrease up until 1971. However, the extent of such decrease in the prices was
rather slight so that the maximum price fall during the period from 1961 to 1971
was approximately 20%. This signifies that the contribution exerted by the crude
oil price to the price decrease of the raw materials for synthetic fiber has been
insignificant.

The above-mentioned price trend will be analyzed in the following para-
graphs in view of the raw material exportation operations. Figures VI-8 and VI-9
display the relationship between the production and export in Japan regarding
caprolactam and DMT. Up to 1972, the export showed growth along with the incre-
ment in the production so that by 1972, caprolactam export attained 62,000 t/y
while DMT attained a level of 120,000 t/y, However, in 1973, this uptrend was
completely suspended and a slight extent of decrease was displayed. This signifies
that up to 1972 in Japan, the raw materials were under the over-supply condition.
The export ratio at the time of 1972 was 15% for caprolactam and 18% for DMT.
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_ In the U, S, A,, the exportation of raw materials for synthetic fiber has been
small so that by 1972, the caprolactam exportation was made for 9,000 tons while
DMT for 52,000 tons, both of which are much lower than the Japanese level.

Partly due to such a circumstance, the discrepancy between the export price and
domestic price of these materials in the U, §, A, is slight.

Table VI-1 shows the comparison of the export prices and domestic prices

in Japan for caprolactam and DMT. As can be noted from the table, the export
price has been on a lower level than the domestic price level by 10% to 20%.

Table Vi-1  Prices of Raw Materials for Synthetic Fiber in Japan

{Usé/kg)
Caprolactam oDMT . AN
Domestic  Export . (A} - (B) Domestic  Export (A) « (B} Bom_esuc Export {A} - {B}
(A} (B) (A) B) (A) (B)
1965 - - - - - - 45.6 4.9 0.7
1966 - - - - - - ar.g 30.1 7.7
1967 . 40,3 - 59.7 - - 3.1 28.0 5.1
1968 47.2 41.4 5.6 51.9 - - 30.8 3.2 -0.4
1969 42.8 37.8 5.0 52.8 to. - 0.0 341 -4.1
1970 41.4 42,9 -L5 48.9 3s.L 10.3 4.9 1.0 1.9°
nwn 40,6 ar.2 3.4 3.7 3.7 3.0 1.5 10.9 6.6
1972 45.8 4.0 4.8 40.6 32.6 . B.D 3n.5 20,6 9.9
1972 1) 54,1 46,8 7.3 46.3 35.2 1.1 33.7 19.1 14,4
Note: I} From [afuary to june :  Source: Japan Exports & lmports

Kagaku Koogyo Tookei Nenpoo
{Year Book of Chemical Industrica Statistics)

The exportation of the raw materials for synthetic fiber have thus been
carried out in the past with a background of over-supply conditions in the domestic
market. This having been the circumstance, profitability of the raw material
manufacturers continued to deteriorate because of the price decrease. In addition
to this fact, owning to the depreasion in synthetic fiber industry,raw material
producers refrained from new construction or expansion of the production facilities.

However, whilst the manufacturers refrain from the expansion or new con-
struction, the demand for synthetic fiber kept increasing, Therefore, when the
depression in the synthetic fiber industry was clarified, the raw material shortage
situation all of a sudden took place. In addition to this, the crude 0il price jumped
by approximately four-fold during one yeaxr, the prices of the raw materials for
synthetic fiber were severely affected until finally in 1974, the age of price control
and price confusion manifested itself.
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2. Price Forecast

. Explanations has already 'b_é‘eri'fnade‘ on the pi’icélfc;réi:abt method m the : ,
chapter entitled, "Survey Method". - The results of the fo‘rec_:a's‘t;'vmé.def 'i:;_aécq_:'_;-"
dance with the method are as follows: ' R o '

2-1 Crude Oil Price

Crude oil price in Japan in 1971 was CIF ¥4, 800/kl and import duty at
¥640/kl totaling ¥5,440/kl (US$2. 40/bbl).

The increase in the crude oil price as announced by the six Persian Gulf
countries of the OPEC on the 23rd of December 1973 was as follows: -

Royalty and Tax - US$ 7.00/bbl
Production cost - US$ 0.12/bbl
Posted price - US$11.65/bbl

All the oil exporting countries decided to increase the oil price in a large
extent after the above announcement was made. Although the market price level is
unknown from the above announcement, the conventional calculation formula . l.e.,
1/1.4 of the posted price, was applied so that a’ price of US$8. 32/bbl was obtained.
Then, the transportation charges and insurance premium, totaling US$0. 70/bbl
and import duty (of Japan) at US$0.34/bbl (¥640/kl) were added to make a total of
US$9. 36/bbl as the'oil price following the crude oil price increase, Thus, the
crude oil price is now 3.9 times the price prevailing in 1971.

The price of crude oil indigenous to the U, S, A, has been understood to be
high, The crude oil price in the U, S, A, was US$3. 00/bbl during 1970. The U. S, A,
depends much on the domestic crude oil unlike J apan, yet, the domestic crude oil
price has increased considerably after the vast extent of price increase decided by
the countries of OPEC. Also, Venezuela which exports crude oil to the U, S. A. has
raised the crude oil price in a vast extent to US$14. 08/bbl,

When the crude oil price in the U, S, A, after the above-mentioned price
increase is assumed to be the same as that in Japan, the price would be US$9. 36/
bbl which is 3.1 times the former price.

2-2 Price of Naphtha

The price of naphtha in Japan in 1971 was ¥5, 800/kl (US$2.25/bbl) when.
the return tax at ¥513/kl (US$2.25/bbl, US¢2, 21/kg) is deducted. The price in-
cluding return tax was ¥6, 313/kl (US$2. 79/bbl, US¢2.40/kg). Therefore, the
naphtha price after the increase in the crude oil price was forecast to be US¢9. 37/
kg by multiplying the naphtha price including return tax with the price increase rate
of crude oil.

On the other hand, naphtha price in the U, S, A, in 1971 is understood to
have been between US¢1. 3/1b and US¢1. 5/1b.  The average value obtained from the
above prices is US¢2.96/kg. If this average value is multiplied by the increase
rate of the crude oil price, the naphtha price after the crude oil price increase will
be US¢9. 25/kg. :
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2.3, BTX

R '. It is assumed that the following compositions will be valid regarding the
reformate, on the basis of the actual records obtained in Japan, when naphtha is
processed by a reformer.

Benzene (B) 5. 6%
Toluene (T) 15, 0%
Xylene (X) ' 16. 9%
Raffinate (R) 42.4%

The price wise relationship among each of the above component can be
described in the following formula.

Bx0.056+TxX 0.15+Xx%0.169 +R x 0.424 =N+ A

Where, N and A are the price of naphtha and the processing cost, respectively.
The raw materials price in Japan and in the U, 5, A. in 1971 shown in Table VI-2
and the naphtha price after the crude oil price increase are put into the above
formula,

Table VI-2  BTX Prices in Japan and in The U.S.A.

(US¢/kg)
Japan U.S. A,
Naphtha (1971) 2.21 2.96
Benzene ( " ) 6.7 6.0
Toluene ( " ) 6,2 5.1
Xylene (") 5.9 5.1
Naphtha (1974) 9.37 9,25

Further, following conditions are took into consideration i, e., toluene and
xylene being the same price, the price of benzene being 1. 3 times the price of
toluene, raffinate and naphtha being the same in price, and the processing costs
before and after the increase of crude oil price are unchanged.

Under these conditions, the price of benzene, toluene and xylene after the

crude oil price increase are calculated by employing the above formula. These
prices are shown in Table VI-3.

‘Table VI.3  Forecast on BTX Prices in Japan and The U.5.A. after Crude Oil Price lncrensé

(US#/kg)
Japan U.5.A. Average
Benzene 21.3 18,5 19.9
Toluene 16,4 14,2 15.3
Xylene 16.4 14,2 15.3
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.. The past price trends of toluene and xylene has been almost identical as
shown in Figure VI-10 whereas the price trends of benzene and toluene indicate -
that the benzene price has been approximately 1. 3 times the price of toluene as
shown in Figure VI-11, The trend approximately coincides with the unit consump-
tion figure of 1. 2 for dealkylation of toluene. - '

N Source: U,S, l‘n.:.dt'l'ctiun and Sales of Selected

Synthetic Organic Chemicals
{U.S, Tariff Commission)

Kagoku Koogyo Tookei Nenpoo

(Year Book of Chemical Industries Statistics)
© ~== Japan v
K -—=1L5A.

Source : U5, Production and Sales of Selected
Synthetic Organic Chemicals

(U.8. Taeiff Commission) (USg/kg)

Kagaku Koogyo Tookei Nenpoo to
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Figure VI-10 Price of Toluene and Xylene ' Figure VI-11 Price of Benzene and Toluene

2-4 Cyclohexane and p-Xylene

The following formula will be obtained when the pi'ice,processing costs and
the unit consumptions of benzene and xylene, respectively, are substituted into
the formula which was explained in the Survey Method, Table VI-4 shows all the
data based on the average values obtained from the figures both of Japan and the
U.S. A,

Table VI-4  List of Unit Consumption and Processing Cost for the Production of Raw Materials

for Synthetic Fiber {1971) (US¢)
Unit
Consumption(kg/kg) Japan U.S. A, Average
Benzene ——= Cyclohexane 0.93 1.6 1.6 1.6
Xylene p-Xylene 1.0 10.6 8.3 9.5
Cyclohexane —= Caprolactam 1,14 31.7 - 31.7
p-Xylene ——= DMT 0.62 25.3 20,7 '23.0

Cyclohexane = 19.9 (Benzene price) x 0.93 (Unit consumption) x «,
+ 1.6 (Processing cost) x «,
p-Xylene =15.3 (Xylene price ) x 1.0 (Unit consumption) x «,

+ 9.5 (Processing cost) x g, -

..._1:97_



.. . For obtaining the 1977 prices of cyclohexane and p-xylene, 'the following
~values should represent ‘@, and «, .

1,073 = 1,228
a;= 1.2 x 1,070 = 1.801

&

The prices of cyclohexane and p-xylene in 1977 obtained by the above-

mentioned formula are, as mentioned in Table VI-5 US¢25. 6/kg and US¢§35. B/kg:_
respectively.

Table w-'s Forecast on Prices of Raw Materials for Synthetic Fiber (1977)

(US¢/kg)
Benzene C24.4
Toluene 18.7
Xylene ' 18.7
Cyclohexane 25.6
p-Xylene 35.8
Caprolactam 86.2
p-TPA/DMT 63,6
Ammonta 15.0
Ammonium Sulfate 8.3 1)
Suifuric Acid 4,5

Note: 1) Excluding bagging cost: 7.3 USé/kg

2-5 Caprolactam

The cyclohexane unit consumption figure of 1. 14 was used in the computa~-
tion. Thisfigureis on a slightly higher side at present; however, owing to the low
oxidation yield of cyclohexane, it seems that the unit consumption had actually

- been on this level., When the cyclohexane price at US¢7,8/kg (in Japan) and the '
processing cost at US¢31,7/kg are used for forecasting the caprolactam price
in 1977, the figure is US£86.2/kg as mentioned in Table VI-5,,

2.6 p-TPA and DMT

The statistical data on the price of DMT are available, however, no data
are available on the p-TPA price. As the price of p-TPA is understood to be

almost the same as that of DMT, an assumption isa made in this forecast that prices
are identical. )

The unit consumption for the production of polyester is 0. 86 for p-TPA and
1. 0 for DMT so that DMT is higher by 16%. Therefore, the price of DMT should
be lower than that of p-TPA, The forecast DMT price for the year 1977 is US¢63. 6
/kg when the estimate is made on the basis of p-xylene unit consumption figure of
0. 62 for DMT production, US£23/kg’ processing cost for the year 1971 and the al-
ready calculated p-xylene price after the crude oil price increase.
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2=7 Ammonia

The pnce of urea is determmed by the pnce of ammonia ‘and is understood ,
to be approximately 10% higher (including the baggmg cost, ‘etc.) than the price of -
ammonia. Further, the price of ammonium sulfate is closely assoc:ated with the -
urea price. For this reason, price forecast on urea will be undertaken at first in
order to obtain therefrom the forecast on ammonia and ammonium sulfate,

For producing urea (ammonia), naphtha, natural gas, heavy oil, etc. are
used as the raw materials, Price forecast was undertaken on the basis of future
price of naphtha, which is the highest price raw material.

On the basis of such factors as 1.0 unit consumption of naphtha required in
producing urea, the already calculated naphtha price based on the increased crude
oil price and the processing cost (in Japan) at US¢2. 79/kg in 1971, the forecasted
urea price in 1977 is estimated to be US¢16, 5/kg. Consequently, the forecast
price of ammonia is US¢15, 0/kg.

2-8 Ammonium Sulfate

The past trend of the prices and the price ratio of urea and ammonium
suliate are shown in Figures VI-12 and VI-13, The prices of these fertilizers have
increased suddenly since mid-1972. However, the price of ammonium sulfate has
been maintained at approximately one-half of the price level of urea, reflecting the
nitrogen content difference between the two. Therefore, the ammonium sulfate
price in the future is forecast to be one-half the price of urea, so that US¢8. 3/kg
will be the price for 1977. When the bagging cost is deducted, the net pnce will
be US¢7. 3/kg.

{Ussh)y

qo} Urea I'OD

Tof

M- -’/\. Urea Ex-foctory

sof =~ ' : '
Ammonium Sulfate FOB .

Ptice

a0}

Ammonium Sulfate
Ex-factory
Jof

20} Source : Kagaku Knogyo Tookel Nenpoo

{Yeur Book of Chemical Industries Statistics)
&= Japun lmpm—la & !-xpnm

Itl! Lol
0 l‘!ﬁl)(:l 62 63 b4 65 6b 67 68 69 70 T 72 73
739l0l|12|23456189

Yens

Figure VI-12  Trend of FOB Price and Domestic Price of Urea and Ammonium Sulfate (Japan)
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2-9 Sulfuric Acid

The import price for sulfur in Indonesia as of the end of 1973 was US§62. 00
/t. As the price of sulfur is expected to increase in the future, an annual increase
of 7% is incorporated to forecast the 1977 price to be US$81. 00/t.

The unit consumption of sulfur required for the production of sulfuric acid
is 0. 334, Therefore, the forecast price of sulfuric acid in 1977 is US¢4. 5/kg ’
when the processing cost including profit is taken as US$18. 00/t.

2-10  Acetic Acid

Acetic acid is produced via ethylene and acetaldehyde. The unit consump-
tion of naphtha required for the production of ethylene is estimated at 6. 1k1/t
ethylene = 4, 3kg/kg ethylene then, as mentioned in the foregoing, the increase of
naphtha price is, estimated to be US¢7. 2/kg.

When the rate of ethylene, propylene and C, in olefin produced by cracking
of naphtha is estimated at 0.46, 0.33 and 0.21, respectively, and also when the
prices of these products are estimated at ¥30/kg, ¥21/kg and ¥16/kg, respectively,
the equivalent value of these items are 57%, 29% and 14%, respectively.

Consequently, the increase in the ethylene price can be computed from the
above figures as follows:

4.3 X 7.2x0.57=U8 ¢ 17.6 . kg

If the ethylene price prior to the crude oil price increase was taken as ¥30/
kg (US¢10/kg), the price after the crude oil price increase is US¢27. 6/kg.
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- -The unit consumption of ethylene required for the production of acetaldehyde
is 0.67. The price of acetaldehyde in 1971 was US¢11, 9/kg. (in Japan)-and the
ethylene price was US¢7.5/kg (in Japan). Therefore, the processing cost in 1971
was US¢6, 9/kg,- -Thus, the price of acetaldehyde in 1977 is forecast to be US¢35/kg.

" The unit consumption of acetaldehyde required for the production of acetic
acid is 0.77. The price of acetic acid in 1971 was US¢14. 2/kg so that the proces-
sing cost in 1971 was US¢5, 0/kg. Therefore, the price of acetic acid in 1977 is
forecast to be US¢36, 0/kg. : : -

2-11 Methanol

The unit consumption of naphtha required for the production of methanol is
0.79. The methanol price in 1971 was US¢6. 4/kg (in Japan) so that the processing
cost thereof in 1971 was US¢4. 6/kg. When the foregoing price of naphtha is used,
the price of methanol in 1977 is forecast to be US¢17. 5/kg.

2-12 Ethylene Glycol -

The unit consumption of ethylene required for the production of ethylene =
oxide is 0.95. The prices of ethylene oxide and ethylene in 1971 were US¢22. 2/kg
and US¢7. 5/kg respectively. Therefore, the processing cost in 1971 was US¢15.1/
kg. On the basis of these figures and of the ethylene price after the increase of
crude oil price,’ the price of ethylene oxide in 1977 is forecast to be US¢59. 3/kg.

The unit consumption of ethylene oxide required for the production of ethy-
lene glycol is 0.83. The prices of ethylene glycol and ethylene were US$19. 4/kg
and US¢7. S/kg respectively. Therefore, the processing cost in 1971 was US¢1, o/
kg. On the basis of these figures and of the above-mentioned price of ethylene
oxide, the price of ethylene glycol in 1977 is forecast to be US¢51. 0/kg.

Tables VI-6 and VI-7 show the summary of the above results the forecast
prices covering the period from 1977 and 1986 obtained by incorporating the average
annual increase rate of 7% and 5%, respectively. Economic evaluation is mainly
conducted on the basis of price increase rate at 7% per year.

Table VI-6  Forecast on International Prices of Raw Materials for Synthetic Fiber
{Annual Rate of Increase 7%) (USE/kg)

Cyclohexane p-Xylene EO EG M::::; Methanol Caprolactam p-TPA/DMT Ammonia Sulﬂ::’c A“;:‘;?:ttlm
1977 25,6 a5.8 59.3 51.0 36.0 17.5 85,2 63.6 15,0 4.5 7.30)
1978 27.3 a8,3 63,4 54,5 38,5 18,7 92.2 68.0 16,1 4.8 ) 7.8
1979 29,3 40,9 67.8 58.4 41,2 20,0 98,7 12,8 17.2 5.2 B.4
1980 a1.3 43,8 72,6 62,5 44,1 21,4 105.6 77.9 18.4 5.5 &.9
1981 33,5 46.9 77.7. 66,8 47,2 22,9 113.0 83.3 19.7 5.9 9.6
§982 35.8 50,1 B3.1 715 50.5 M.5 120.9 89.2 L1 6,3 10,2
1983 38,3 - 5.7 88.9 76.5 54,0 26.2 129.4 95.4 22.5 6.8 11,0
1984 41,0 57.4 95.1 BE.9 57.8 28,0 138.4 102.1 24,1 7.2 1.7
1985 43.9 61,4 101,8 87.6  6l.8 3o.0 148.1 109.3 25.8 1.7 12,5
1984 47.0 65,7 108.9 93,7 66,1 32,1 158.5 116.9 7.6 . 4,3 13.4
1987 50.3 0.3 I16.6  100.3 70,8 34.3 169.6 125, 28.5 8.9 14,4

Note: 1) Excluding bagging cost
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Table VI-7 - Forecast on International Prices of Raw Materials for Synthetic Fiber

(Annual Rate of Inerease 5%) . : L USeskg)

. . . Acetlc Sulfuric Ammonium
Cyclohexahe p-Xylens EO EG Acid Methanol Caprolactam p-TPA/DBMT Ammonia Acld Sulfate

1977 4.0 32,9 54,8 46.9 3.0 16.1 78,3 57,4 14,0 4.3 6.7 1)
1978 25,2 A48 57.2 49.3 u.7 16.9 82.2 60.3 14.6 4,5 N ]
1979 126,5 36.3 60.1 51,7 35,4 11.? Bo. 4 63,3 15.4 4,7 7.4
1980 27.8 38,1 63,1 54,3 as,2 18.6 90.7 66,4 16,1 5.0 7.8
1981 29.2 40,0 66,2 §7.0 40,2 19.5 95,2 69.3 17.0 5,2 g1
1982 30.6 42,0 69.5 59.9 42,2 20,5 100.0 3.2 17.8 5.5 B, b
1983 J2.2 44.1 73.0 82,9 44.3 21,5 105.0 76.9 IB.7 5.8 %.0
1984 3.8 45,3 76,7 85,0 46,5 21.6 110,2 80.8 9.6 6.1 9.4
1985 35.5 48.6 80.5 49.3 48.8 23.7 115.7 84.8 0.6 6.4 9.9
1986 37.2 51.0 " 84,5 72.8 51.2 24.9 121.5 89,0 21,6 6.7 10.4
1987 39,1 ‘83,6 88.7 76,4 53,8 26,1 . 127,6 93.5 22,7 7.0 10.9

Notet 1) Excluding bagging cost

The prices obtained in the above are the international prices (CIF Jakarta)}.
On the basis of these prices and in accordance with the methods described in the
"Survey Method", the domestic and export prices have been obtained as indicated
in Tables VI-8 through VI-11. Further, the purchasing prices of the raw materials
which are required for the production of caproléctam. etc. are shown in Tables
VI-12 and Vi-13,

Table VI-8  Prices of Raw Materials for Synthetic Fiber for Domestic Market (Annual Increase Rate 7%)

(US¢/kg)
Cyclohexane p-Xylene Caprolactaml) p-’I‘PA/DM’I‘l ).
1977, 30.5 47,6 100. 1 73.2
1978 32,6 45.6 107, 1 . 78,3
1979 34.9 48.8 114.6 83.8
1980 37.3 52.2 122,6 89,7
1981 39.9 55,8 131.2 96.0
1982 42.7 59,8 140. 4 102.7
1983 45,7 63.9 150.2 109.9
1984 48,9 68,4 160,7 117.5
1985 52.3 73.2 172.0 125.8
1986 56.0 78,3 184.0 134,6
1987 59.9 83. 8 196.9 144.0

Note; 1) Excluding Transportation Cost to Jakarta
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Table VI9 . Prices of Raw Materials for Synthetic Fiber for Domestic Market (Annual Increase Rate 5%)

(USE/ke)
: C.ycluhexane - . p-Xylene - ' Caprolactam! ) p-TPA /DMT n
1977 28.6 ' 39.7 90.7 T65.8
1978 - 30.0 41.1 95,2 69. 1
1979 31.5 43.2 100.0 72,5
1980 33.1 . 45,3 105.0 76.2
1981 34,7 . 47.6 110.2 80.0
1982 36.5 : 50.0 115.8 ' 84,0
1983 38.3 | 52.5 121.5 . 88.2
1984 40.2 55. 1 127.6 92.6
1985 42,2 57.8 ' 134.0 ' 97,2
1986 44.3 60,7 140, 7 102.1°
1987 46,5 63.8 147.7 107.2

Nate; 1} Excluding Transportation Cnst to Jakarta

Table VI-10  Export Prices of Raw Materials for Synthetic Fiber (Annual Increase Rate 7%)

(US¢/kg)

Cyclohexane p-Xylene Caprolactam p-TPA/DMT
1977 18.2 . 28.3 74.6 ) 52.2
1978 - 19,5 30.3 79.8 55.8
1979 20.8 32.4 85.4 59,7
1980 22.3 34.06 91.3 ‘ 63.9
1981 23.8 37.1 97.7 ' 68.4
1982 25.5 39.7 104.6 73.2
1983 27.3 42,4 111.9 78.3
1984 29,2 45.4 119.7 B3.8
1985 31.2 48,6 128.1 89.6
1986 33.4 52,0 137.1 95.9
1987 35,8 55.6 146.7 102.6
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Table VI-11 - Export Prices of Raw Materials for Syn:hetic Fiber (Annual Increase Rate 5%)

(US¢/kg)
Cyclohexane .. p-Xylene Caprolactam p-TPA/DMT
1977 17.0 25.9 67.4 46.0
1978 17.9 27.1 70,7 49.0
1979 18.8 28,5 74.3 51.4
1980 19.7 29,9 78.0 54,0
1981 20,7 31.4 81.9 ’ 56,7
1982 21.7 33.0 86.0 59.5
1983 22.8 34.6 90.3 62.5
1984 24,0 36.4 94,8 65.6
1985 25,2 38,2 99,5 68,9
1986 26.4 40.1 104.5 72.3"°
1987 27.7 42.1 109.7 76,0
Table VI-12  Raw Materials Purchasing Prices (Annual Increase Rate 7%)
(USE/kg)
Cyclohexane p-Xylene A;:tt;c Methanol EG Ammonia S:lé:l;tc A?:l‘l% l:::"l';'
1977 30.5 42.6 42.8 20.8 60,7 15.0 4.5 8.3
1978 32.6 45.6 45.8 22,3 64.9 16,1 4.8 8.8
1979 34.9 48.8 49.0 23.8 69,5 17,2 . 5,2 9.5
1980 31.3 52.2 52.5 25.5 74.3 18,4 ., 5.5 10, 1
1981 39,9 53,8 56.2 27.3 79.6 19.7 3,9 10.8
1982 42,7 59.8 60.1 29.2 85.1 21,1 6,3 11,6
1983 45.7 63.9 64,3 31,3 91.1 22,5 ) 6.8 12, 4
1984 48,9 68,4 68.8 33.4 97.5 24,1 7.2 13.3
1985 52.3 73.2 73.6 35.8 104.3 25,8 7.7 14.2
1986 56.0 78.3 78.8 38.3 111.6 27.6 8.3 15.2
1987 59.9 83.8 B4.3 44,0 119.4 29.5 8.9 16.2

Note: 1) Selling price excluding bagging cost
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Table VI-13  Raw Materials Purchasing Prices (Annual Increase Rate 5%)

. (US¢/kg)

Cyclohexane p-Xylene A;i::f Methanol EG Ammonla S\j::.:glc A;:: ;'r;:tr;l;x;n
1977 286 39.2 39.3 19.2 55.8 14.0 4.3 7.7
1978 30.0 41.1 41.2 20,1 58.6 14.6 4.5 8.1
1979 31.5 43,2 43.3 21,1 61,5 15.4 4.7 8.5
- 1980 33.1 45.3 45.5 22,2 64‘.6 . 16.1 5.0 8.9
1981 4.7 47.6 4.7 23.3 67.8 17.0 5.2 9.3
1982 36. 5 50.0 50.1 24.5 71,2 17.8 .5.5 9.8
1983 38.3 52,5 52.6 25.7 74.8 18,7 5.8 10,3
1984 40,2 55,1 55.3 27.0 78.5 19.6 6.1 10.8
1985 42,2 57,8 58.0 28:3 82.5 20.6 6.4 1.3
1986 44.3 60,7 60,9 29.7 86.6 21,6 6.7 14,9
1987 46.5 63.8 64,0 31,2 %0.9 22.7 7.0 12.5

Note: 1} Selling price excluding bagging cost
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VII. Site Survey

1. Vai:imis Factors fora Chemical Plant Site .

Various points which are n’eceésai‘y to be taken into consideration in general
at the time of selecting a chemical plant site are as follows.

(1) The main and sub-raw material procurement must be carried out without
difficulties, :
(2) The product distribution for domestic and overseas markets can be

carried out without difficulties.

(3) The utilities pro__curemént can be carried out Without difficulties.
(4) The waste disposal can be carried out withﬁut-difficulties.

(5) The site must n(;t be in a highly populated area.

(6) The labor force recruitment can be carried out without diﬁ'icul.ties.'
(7) The usage. of medical, cultural facilities or the facilities of related

industries are feasible.

(8) The climate conditions such as the extent of rainfall or wind velocity
must be favorable.

(9) The ground of the site should be flat and possess ‘4 suitable bearing
.layer and would not stand on a rock.

2. Plant Layout in Raw Material Industry for Synthetic Fibers

Figure VII-1 shows the most typical form of the main raw material produc-
tion industry in view of a special emphasis on polyester and nylon, Of the plants
shown in Figure VII-1, industry up to caprolactam, TPA and DMT production are
typical synthesis industry carrying out a mass~production of limited number of
product items.

On the contrary, the polymerization and spinning stage is characterized by
small-quantity production of numerous product items and therefore is comparatively
labor-intensive textile industry. Regarding the basic raw material production
industries such as oil refining and petrochemical industry through synthetic fiber
production, the manufacturing processes up to the production of caprolactam, T PA/
DMT fall under the category of chemical industry and the subsequent processes can
be classified as belonging to fiber industry, This being the case, the suitability of
the plant site conditions differ for these two categories of the industry. Therefore,
it is possible to select separate sites for the two categories of the industry.
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Figure Vil-1 Production Process of Nylon and Polyester

In view of the material flow between the two industries, however, the
establishment of two separate sites for each one of the industries is not necessari-
ly advantageous, as methanol is consumed in the monomer production plant, while
in the polymer plant methanol is generated, .

3. Special Conditions for Plant Sites for Aromatics Extraction and the
Production of Cyclohexane and p-Xylene '

As to BTX, cyclohexane and p-xylene, the extent of the added value of the
products is low., Therefore, long-distance transportation of the products will
result in high ratio of transportation cost in the production cost. This being
the case, this type of plants are usually located in the vicinity of an oil refining -
Plant or a petrochemical plant. In this case, advantages could be gained, as
the sub-raw materials, such as hydrogen, or the utilities such as steam em-
ployed could be shared in common for the oil refining plant and the petrochemical
plant, ’

Recently the economic scale of aromatics industry has largely expanded so
that the economic size of reformer has become of the capacity of approximately
10, 000 to 15, 000 BPSD of naphtha. In the case of using reformate from an oil
refinery, in order to supply such an amount of raw materials, a refinery must
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have a capacity of more than 100, 000 BPSD. ' If pyrolysis gasoline Irq_nr_x a .
" petrochemical plant is to be employed, even in the case of cr'a_.t:}_ced naph:taha i_p o
which the"'pyroly'si_'s’-gasol_i.ne"'amo'unt‘ is comparatively large, an ',‘-’:FhYlle“.e P,l,a?“, e

with a capacity of more than 400, 000 t/y would be necessary, . o0
In Indonesia at present, there is no ethylene plant with such an extent of "
capacity. Further, in Indonesia, natural gas is likely to be used as a raw material
for ethylene plant, so that it is not feasible to acquire from ethylene plant raw
material supply for BTX, This being the circumstance, the plant sites for BTX,
cyclohexane, and p-xylene are limited to a site adjacent to an oil refining plant of.
the capacity about 100, 000 BPSD, . Lo S L AR

4. Special Conditions for Sites for TPA and/or DMT Plants

The raw materials for TPA and DMT are p-xylene and a slight extent of
acetic acid or methanol. As all of the raw materials are liguid substances, the
transportation is comparatively easy. Therefore, it is not necessary to emphasize
the raw material procurement aspect in selecting the site.

The products in all cases are in powder form, so that the transportation
cost is high and the handling is troublesome. The products must be supplied to
number of domestic and overseas users. Further, as high quality is the require-
ment in textile raw materials, sufficient care must be exercised in the transporta-
tion and storage. ' Therefore, it is necessary to place a special emphasis on the
stabilization and cost reduction of the product transportation to the market.

In the case of textile industry in which polymerization and spinning opera-
tions are undertaken, it is generally true that the production scale is on a small
size of several tons to several hundreds tons per day approximately, so that in
the case of expanding the production facilities, it is possible to gradually under-
take the expansion by carrying out additional investments. However, the raw |
material industry for synthetic fiber is one of the typical facilities~intensive i
industries in whith the effect of production scale on the production cost is
extremely significant. Therefore, in general cases, a plant in this field
possesses several hundreds of tons per day capacity. This being the circum~
stance, gradual and small-scale series of production facilities expansion is
extremely difficult.

. Thus, the construction of raw material producing plants is usually under-
taken by integrating into one large-scale production facilities at one site by
incorporating the production increase allowance in order to meet the future incre--
ment in the demand. The products turned out in the raw material plants are not
only supplied to textile plants, but are also allocated for exportation as far as the
surplus portion of the production is concerned, during the period when the domestic
demand is smaller than domestic production. ' -

Therefo_re, as to a desirable site for a TPA/DMT plant, an area in the
vicinity of a sea shore near a port of export is highly advantageous.

The site selection conditions described in the foregoing paragraphs also
apply exactly to the case of the site selection for a p-TPA production plant. There-
fore, the site selection for a p-TPA plant can well be undertaken on the basis of
the above-mentioned requirements,
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" However, in the case of a DMT production plant, some additional site selec-
tion conditions will be called for, i.e., the relationship with the fiber plant. In
the case of selecting a site for a DMT plant, it is favorable to construct the facili-
. ties in the vicinity of the fiber plant, otherwise, a disadvantage of inability in re-
cycling utilization of methanol generated by the polymerization process for the
production of DMT can be obtained. :

If the DMT plant is constructed in the vicinity of a fiber plant, an advantage
in addition to the recycling use of methanol will be obtained, i.e., the facilitation
of the transportation of DMT in liquid state. However, even if the liquid trans-
portation of DMT is possible, such an advantage will be applicable only to the case
of domestic consumption. This being the case, although it is desirable that a DMT
plant be constructed near a fiber plant, it is by no means imperative in view of the
procurement of raw matenals and the undertaking of exportation.

5. Special Conditions Concerning the Site for a Caprolactam Plant

In the production of caprolactam, a large amount of ammonia and sulfuric
acid are necessary as the sub-raw materials, in addition to the main-raw material
cyclohexane. Due to the fact that the transportation of these sub-raw materials en-
tails a certain extent of difficulties, it is desirable that the caprolactam plant site
be selected in an area adjacent to a fertilizer plant in which the production of
ammonia and sulfuric acid is undertaken in view of the raw material supply.

Particularly concerning ammonia, it is economically difficult to construct
an ammonia plant only for the purpose of supplying the products to the caprolactam
plant, Although it is possible to carry out the transportation of liquid ammonia,
however, it is st111 more desirable to select the site in the vicinity of an ammonia
plant.

Also, in view of the fact that a large amount of ammonium sulfate as much
as at least 1. 7 times the amount of the product caprolactam will be by-produced
through the caprolactam production operation, it is also necegsary to select the
gite in the v1c1n1ty- of a fertilizer plant.

Also, in the case of caprolactam production, it is difficult in view of cost
considerations to possess own auxiliary facilities such as the maintenance facilities
and the also to undertake the substantiation of the living environment for the plant
personnel in view of the fact that the production capacity of caprolactam will be
small in comparison with the production of TPA/DMT because of the fact that the
level of demand for nylon is lower than that of polyester, In view of this fact, it
ig necegsary to commonly own the above-mentioned auxiliary facilities by con-
structing the caprolactam plant in the vicinity of an existing fertilizer plant.

If a caprolactam plant is constructed near a fiber plant, there would be an
advantage in the transportation of caprolactam in liquid state, however, in view of
the importance of the raw material procurement problems, it is far more important
that the site be selected in the vicinity of a fertilizer plant.
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Cdnditiohé Spéciﬁc to irido'nes'i-a.

The conchtmns speclﬁc to Indone sia in- view of the chermcal plant site

selectmn are as follows.

(1)

(2)

(3)

The _climate ié;the so-called stable oceanic climate covering all the areas,
presenting a slight extent of temperature fluctuation throughout a year. ..
Algo, the areas are not within the typhoon route so that the cases of damage
by rainstorm is seldom. : : . T

. Comparafive_lj.'l_arge rivers exist in the major candidate sites. The::fore,

the securing of water will not cause any problem. The water treatment
facilities must be reinforced both in quality and quantity, considering the
factors regarding the irrigation water usage and the bathing habits of the
people, as a 15 to 20 km long -distance water intake will have to be carried
out, :

The major candidate sites are suitable geologically for coastal chemical
industrial zone, as plain clay soil is present in these areas. The land.pre-
paration for the plant sites must be carried out by filling and levelling the
earth to 1 - 2 meters with sand soiled or sea sand in each area due to the
fact that the underground water level is 'high. It is necessary to effect
boring to investigate into the nature of the soil and the bearing layer.
According to the data on each site collected through the present survey, it
was discovered that the pile length was less than 30 meters. The data are
similar to those obtained in Japan in the coastal alluvial soil areas.

Earthquakes are infrequent the instance so which is one-half to a quarter of
that of Japan. .Therefore, it will cause no problems in installing heavy
weight machinery and equipment for chemical plants except in the case of
especially swampy areas, .

Chemical industries in general, a highly sophisticates sectors such as
synthetic fiber industry in particular, have much closer connection with

the related industries than in the case of such other industries as oil drilling,
oil refining or mining industries, In the case of chemical plants, the living
environments for the workers who are highly educated are desired to be
culturally well developed. It is also necessary to have sufficient transporta-
tion facilities and communication network in order to contact the users of

the products.

It is also desirable that a machine shop exist in the vicinity of the area
manned by skilled workers in order to ensure the maintenance servicing to
the plant. In view of the presence of the existing plants and the extent of
the local development, only Java Island and South Sumatra satisfy the above
conditions to a certain extent. Other areas are not yet suitable at the
present stage as they have shortcomings in the requirements and therefore
it is likely that cost increase will be cause thereby,
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(4) - In Indonesia, industrial development has the nature of local development.

" " In carrying out industrial development, it is necessary to take into account
not only the construction of the relative plants, but alsc the substantiation
of transportation and communication systems and networks must be carried

- out in addition to the simultaneous fostering of the related industries, sub-
stantiation of the living environments, etc. This being the circumstance,
it is impera.tive that the plant sites be selected on a long-term and integ-

- rated point of view along with the materialization of efficient developments
on the basis of the ava11ab1e capital.

In establishing a plant, it is necessary to also invest into the substantiation
of the auxiliary facilities required due to the fact that it is not possible to
expect to utilize off-gite facilities. ‘These facilities are the utility facilities
ingcluding the Wa:ter intake facilities and the power station, the maintenance
facilities and equipment including various construction machines, warchouses
for raw materials, products and hardware materials as well as cargo hand-
ling facilities and the welfare facilities including medical and educational
institutions.

7. .  Comparison of Sites in Indonesia

7-1 South Sumatra (Palembang)

Naphtha obtained from crude oil produced in the Palembang area has a total
of approximately 60% contents of naphthene and aromatics. This content rate is
extremely high and therefore it is highly suitable for aromatic production. Natual
gas is also available in this area. At present, large o0il refineries and fertilizer
plants are being operated by using these raw materials, In view of obtaining raw
materials for TPA/DMT and caprolactam production, it is possible to secure
cyclohexane and ammonia except for sulfuric acid as the raw materials.

This signifies that all the required conditions are present. This seems to
afford a high economic advantage, as the natural gas is to be employed as the raw
material for ammonia production. In Indonesia, other oil refineries are located in
Central Sumatra and Kalimantan, however, the aromatic contents rate in naphtha
is inferior to that of Palembang. Also, as the major market for synthetic fiber is
Jakarta and surrounding areas thereof, Palembang is located closest to the market
when compared with the other oil refinery locations.

Further, in view of the utilization of the existing facilities, various facili-
ties which belong to the above-mentioned large oil refineries and fertilizer plants
may be shared.

In view of the above points, Palembang can be nominated as having the most
favourable conditions. However, there are several problems in Palembang as
follows.

(1) New sites, such as Cilacap and Batam Island are beginning to be considered
with priority for future oil refinery construction sites, due to the fact that
crude oil production in South Sumatra has been decreasing by approx:mately
10% to 15% every year.

"_"'212—'



(2) . - -The maximum’ size of a tanker wluch can travel on’'the Mua1 Rrver is ap=: ..
: proximately 10, 000 tons. 80 that-an extreme disadvantage would be preaent '
if it is necessary to tra.nsport crude 011 from other areas.. o

(3) .. A conarderable length of t1me ha.s passed already smce the ccmstructmn of
: the oil refinery. , :

Of the above problerﬁs, it is possible to transport from other areas the
‘necessary crude oil or naphtha into Palembang areas in order to- cover the

' shortage portion of the raw materials and therefore, no serrous problem
will be caused in this respect, Regarding the transportation problems, all
the raw materials and the products are in the ‘state of either liquid or solid
so that the storage is comparatively simple and also it is not necess: 'y to
transport a large amount by one trip. This being the case, the transporta-
tion will not present any serious problem.

7-2 East Java (Suburbs of Surabaya)

Surabaya is the second largest city in Indonesia in which fer'tilizer,' soda
and cement plants are now operating, Surabaya therefore is the center of
chemical industrial operation of Indonesia.

In P, N, Petrokimza in Gresik, the productlon operations are now being
undertaken at present for 200 t/d of ammonia 390 t/d of sulfuric acid, 500 t/d of
ammonium sulfate and 136 to 185 t/d of urea, In addition to these operations,

a new project for the production of sulfuric acid and TSP fertilizers is being con-
templated,

Therefore, if it is poasible to receive eupply of sulfuric acid and ammonia
from P, N, Petrokimia, it can be considered that Surabaya is a suitable site for
caprolactam production.

However, due to the fact that the ammonia produced in Surabaya is employing
heavy oil as the raw material, the economic disadvantage is greater when compared
with the natural gas employment undertaken in Palembang.

It must be noted here that Surabaya is not suitable as a site for constructing
a plant for the production of aromatics and TPA/DMT because of the fact that there
is no source of supply of raw materials. Also, in view of the fact that the trans-
portation of the products to Jakarta which is the consumption area for raw materials
for synthetic fiber, it is not convenient to travel across the Java Island for the trans-
portation of the products. '

7-3 Central Java (Cilacap)

No chemical plant is operating at the present stage in Central Java area
and therefore, the area is not suitable as the sgite for constructmg raw material
production plants for synthetm fiber.

However, m‘Cllacap, the construction of 100, 000 BPSD new oil refinery
is now being undertaken and if this refinery is to be expanded in the future up to
200, 000 BPSD, the conditions will become highly favourable not only in view of the
available auxiliary facility sharing, but also in the raw material procurement as-
prect for the construction of BTX plants, ‘
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The crude.oil to be refined in this refinery will be the Middle East Crude and
the Java Off-shore Crude. The latter is rich in aromatics and therefore is suitable
for BTX production, . -

However, it must be noted that in these areas, the port facilities, road net-
work, railway network and other infrastructures are largely under~developed and
the substantiation in this respect will be necessary.,

The Cilacap area is geographically away from large cities and the substan-
tiation of the living environments including the medical and other cultural institu-
tions as well as the transportation systems is required. However, in order to dis-
peree the population which is now concentrated in the West Java area, it would be
the most effective means to develop Central Java in general, the areas in the vici-
nity of Cilacap in partu:ular.

In view of this consideration, the construction of chemical plant into this
area is the most effective and favourable undertakings in view of the future develop-
ment of Indoneasia.

This being the case, the construction of BTX and TPA/DMT plants in this
area is feasible with the prospect of future development. Further, as to the site
for the caprolactam plant, this area is not suitable in view of the fact that there
is no possibility of constructing an ammonia plant in Central Java.

7-4 Wesat Java

In West Java, a number of synthetic fiber plants are now being operated.
Therefore, a considerable extent of advantage can be gained for raw materials
for synthetic fiber plants in view of product transportation,

" Also, because of high concentration of population, the recruitment of labor
force will be eagy. Further, West Java is the moat developed area in the whole
Indonesia, so that there are numerous advantages in constructing plants in this
area.

However, in view of the procurement of raw materials,l West Java is in
an extreme disadvantage when compared with the other candidate site areas.
The sites which can be considered as being suitable in West Java will be Girebon
and Jatibarang areas on the Java Sea coast and Cilegon and Merak areas as well as.
the Jakarta area.

Of these three locations, Jakarta has a high density of population so that
no chemical plant construction should be undertaken in view of the safety and pollu-
tion prevention. This being the circumstance, Jakarta will be excluded from the
scope of scrutinization.

The Cirebon area may be nominated as the candidate site for the caprolactam
plant construction as a fertilizer plant employing natural gas is to be built, however,
for the time being, there is no implementation plan is announced therefore, the
Cirebon area shall also be excluded from the scope of scrutinization.

" A project is being studied for the construction of an iron and steel plant in

the Cilegon area by utilizing the natural gas available from the Java Sea. In view
of this project, it is expected that the development of this area will be considerably
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rogressed in the future. Although there is no pro;ect related to the raw matenal
productmn for synthetu: fiber such as oil refinery, fertilizer plant, etc. . _the area -
is geographwally close to Jakarta. There is a pro;ect for road system expansion
between the Cilegon area and J akarta and the ‘geographic proxu-mty to Palembang
is also another advantage. ' .

DMT production will be the most feasible as the raw ma.tena.l productlon for
synthetic fiber to be undertaken in the Cilegon area. c- TPA or p-xylene can be’
transported from Palembang and the DMT production can be undertaken in C11egon
which will then be transported to Jakarta from where the’ recovered methanol from
the polymerization of the synthetic fiber plants in Jakarta can be tranapoxrted to
Cilegon, Further, p-TPA production can be undertaken in C:legon by transporting
p-xylene from Palembang.

7-5 North Sumatra (Suburbs of Medan and Aceh)

A project for constructing a petrochemical complex by utilizing natural gas
as the raw material is bemg studied for this area so that as a part of such a project
it is hiphly advantageous in view of the fact that the common utilization of the auxi-
liary facilities would be made possible if the raw material production industry for
synthetic fiber is included within the scope of the complex.

The existing industry in the North Sumatra area is a small-scale oil re-
finery in Pangkalanberandan. Therefore, this area is not suitable in view of the
basic raw material procurement and demand of the products of raw material
industry for synthetic fiber. Also in view of the product transportation, the
inland transportation system up to Belawan (Medan Port) is made highly com-
plicated so that full utilization of the port facilities will be difficult.

As a conclusion, this area cannot be nominated as a 'suitable site for the construc-
tion of raw materials plant for synthetic fiber in view of the difficulties and prob-
lems in raw material procurement even if petrochemical plants were constructed
in the future,

8. Conclusion Concerning the Site Selection Problems

The foregoing discussions can be summarized as follows.

8-1 Plant Sites for BTX, p-Xylene and Cyclohexane Production

Palembang will be the most suitable candidate site in view of the procure-
ment of crude oil and naphtha suitable for the production of BTX and also in view of
the existence of an oil refinery at the present stage. '

However, taking into consideration the prospect of future development,
Cilacap will be another candidate site besides Palembhang. A large-scaled oil re-
finery of 100, 000 to 200, 000 BPSD capacity will be constructed in Cilacap in the
future so that the procurement of raw materials will be made easy.
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 8-2 . Plant Site for TPA/DMT Production

Thé best suited site at the present stage will be Palembang for the same
‘reason ag stated for thé BTX plant site selection.” Also, considering the future
development prospect. Cilacap will be another site besides Palembang for the same
reason as that stated for the BTX plant.

: However, if the DMT production alone is cons1dered on the basis of trans-
portmg c<TPA and by taking into consideration the prospect of the future develop-
ment, i:he Cllegon area is also a potent1a1 site.

8-3 - ' Plant Site for Caprolactam Production

Gresik and Palembang can be nominated as the candidate sites in view of
the procurement of the main-raw materials and sub-raw materials.

In Gresik, the procurement of ammmonia and sulfuric acid can be carried
out, however, as far as cyclohexane is concerned, it is necessary to transport the
‘material from some other areas such as Palembang for example. Also, in Gresik,
* the production of ammonia is now being undertaken by employing heavy oil as the
raw material and this operation is suffering from apparent economic disadvantage
when compared with the natural gas raw materials available in Palembang.

Although cyclohexane and ammonia can be obtained in Palembang, a sulfuric
acid plant must be constructed newly for the purpose of supplying the products to
.the production of caprolactam. However, the ammonia being produced in Palem-
bang is employmg na.tura.l gas as the raw materxa.l the economic advantage is
evident, .

In view of the foregoing discussion, Gresik and Palembang are two candi-

date sites which can be nominated as the plant sites for caprolactam plant const-
ruction. ' '
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VIII.  Production of BTX, p-XYlené and Cyclohexane Lo

[

.. ' Introduction . . . j_ STy

o Concermng the subJect detaxled surveys are bemg conducted by- the S
Indonesian Petrochemical Industrialization Survey also conducted by OTCA,
Therefore, it is requested that reference be made to- the petrochemical industry
survey regarding the details of the subject. However, in order to facilitate the

. visualization of the overall status of the raw material industry for synthetic fiber
in Indonesia, this report will also touch upon the. subject briefly regardmg the
process up to the production of the raw materials for monomer, : '

The scale of monqmerplants which fulfill the dofnesti.c demand, as
described in the foregoing chapters, and which attain the internationally com-

petitive level and the required amount of the raw materials therefor can be stated
as follows:

p-TPA 100,000 t/y p-Xylene required 69,000 t/y
DMT 110,000 t/y © p-Xylene required 66,000 t/y

' ' | Total 135,000 t/y

(As Xylene _ 156,000 t/y)

Caprolactam 60,000 t/y Benzene re_quired 56, 000 t/y
| ' ' (Cyclohexane : 60,000 t/y)

These basic raw materials mentioned above are assumed to be domestically
produced in order to achieve the stabilization of supply, saving in foreign currency
as well as the effective utilization of domestically available crude oil. The
following paragraphs will treat briefly the production process of these raw
materials, :

. As has been discussed in Chapter V, two raw materials will be employed
for the production of aromatics, i.e., the naphtha reformate supplied from ail
refining industry and the cracked gasoline supplied from petrochemical industry.
However, in the case of petrochemical industry, the amount of xylene is less
than 10% of the amount of ethylene even in the case of comparatively high yield of
pyrolysis gasoline in naphtha cracking. Even the xylene production from toluene
is taken into consideration, the available amount of xylene is approximately 17%.

In the case of an ethylene plant which employs the natural gas as raw
material as being projected in Indonesia, the amount of a pyrolysis gasoline will
be further reduced, thereby making it almost unpoamble to carry out aromatics
production on the basis of supply from petrochemical mdustry. Also, another
shortcoming in this reapect is that the petrochemical industrialization will have
to be achieved after the completion of the establishment of raw material mdustry
for synthetic fiber.

This being the case, it is inevitable to rely entirely upon the reformate
gasoline as far as raw material for aromatics production are concerned,: There-
fore, the studies will be made in this chapter concerning the processes to
produce the required amount of henzene and p-xylene by employing reformate
gasoline as the raw material in Indonesia,
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2, Production of BTX -

. The most popularly employed process for the production of BTX from
reformate gasoline consists of the extraction of aromatics by solvents and the
separation of benzene, toluene and xylene by means of distillation. The actually
industrialized process other than this solvent extraction process for the produc-
tion of BTX is the one in which the p-xylene production is undertaken by
extracting Cg fraction by distillating reformate gasoline.

When the production of benzene is simultaneously required, the Cy and C4
fractions are extracted and then the mixture of these two fractions can be
immediately treated through the dealkylation reaction in order to produce benzene.
In the distillation process, the yield of BTX from raw material naphtha is low
when compared with the case of the solvent-extraction process. Further, the
extent of xylene in the case of the distillation process will be low while the amount
of benzene becomes high therefore, this process does not meet the demand struc-
ture of Indonesia.

The distillation process is suitable as the means to obtain p-x_ylene
comparatively simply when the procurement of naphtha is possible. However,
when it is desired to obtain xylene and benzene as much as possible by effectively
utilizing naphtha, the employment of the solvent-extraction process will be more
advantageous.

The amount and composition of BTX available at the time of producing the
BTX from naphtha via reformate gasoline will be greatly affected by the type of
the BTX production process and also by whether or not a disproportionation pro-
cess of toluene into benzene and xylene is employed. Therefore, on the basis of
the under-mentioned assumption, rough calculations will be carried out concerning
the solvent-extraction process in order to obtain the available BTX amount in
Indonesia. '

The naphtha to be employed shall be available from the South Sumatra .
crude oil, This naphtha has a high extent of aromatics and naphthene, therefore,
this naphtha is highly suitable for producing aromatics by means of a reformer.
This is the reason why the above-mentioned assumption for the employment of the
South Sumatra crude oil has been made. Another assumption is made that
500,000 t/y (12, 600 BPSD) will be available in Indonesia as far as the naphtha for
BTX production is concerned.: The yield of reformate gasoline from this naphtha
is assumed to be 80% and the contents of BTX in the reformate gasoline is at 60
to 70 wt%, The rate comprised by BTX in this case shall be assumed as being
16% of benzene, 42% of toluene and 42% of xylene,

When the production of BTX is calculated on the basis of the above-
mentioned conditions, the results will be as shown in Figure VII-1,

The demand of p-xylene and benzene are, 135,000 t/y (156, 000 t/y as
xylene) and 56, 000 t/y respectively. When the BTX separation is simply under-
taken, both benzene (38,000 to 45, 000 t/y) and xylene (100, 000 to 120, 000 t/y) will
become short. When toluene is dealkylated, benzene will be produced for
121, 000 to 145,000 t/y, while xylene shortage will become apparent by 100, 000 to
120,000 t/y production, ‘
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When the above- mentmned dwproportmnatmn is combmed the amount of
benzene would be 75, 000 to 89, 000 I:/y and that of xylene would be 154 000 to
185, 000 t/y, thereby both satisfying the demand. Therefore, of the processes
illustrated in Figure VIII-1, the most suitable processes are thoae in which the
combmatlon of the toluene disproportionation is mcorporated ‘

Benzene

Reformate (38 'qu)
Nuphtha -.{ Reformer l- (400)-] Extraction l-— Aromatics - Distillation | ";'(:"::e
(500) -(240-280) €100-120)
- : Xylene
(100.120)
Benzene
(37.49)
Toluene Disproportionation Xylene
(100-120) o= {54-65)
Toluene Dealkylation Benzene
(100-120} Y {83-100}
(107 t/y)
Process Henzene Toluene Xylene Total
Distillation 3B~ 45 100 ~ | 20 100 ~ 120 | 238 ~ 185
Distillation + Disproportionation 75 ~HY Q 154 ~ 185 | 220 ~274
Distillation + Dealkylation 121 ~ 148 ] 100 ~120 | 221 ~265

Figure VHI-1  Typical Flow Scheme of Aromatics Industry

3, Production of p-Xylene

The produced xylene is 2 mixture of p-xylene, m-xylene and o-xylene so
that even if the p-xylene alone is separated, the demand for m-xylene and o-xylene
in general, m-xylene in particular, will have little demand and, therefore, the
prices are low. Therefore, these substances will be isomerized into p-xylene
and then will be separated. The separation of p-xylene is undertaken by two
processes, i.e,, the crystallization process and the adsorption process,

The crystallization process is most popularly employed in the world at
present, however, in this process, it seems economically disadvantageous to
carry out the separation of p-xylene alone from the mixed xylene in combination
with the isomerization process due to the fact that the p-xylene concentration in
the mother liquor after the separation process still shows a rate of 9% to 10%.,

In this process, as the yield of p-xylene in the crystallization process is poor so
that it is necessary to pass through the processes of isomerization, crystalliza-
tion and separation repeatedly, thereby making the scale of facilities for these
processes comparatively large and also causing economical disadvantage because
of the increment in the utility cost., Due to this fact, thére are a number of cases
in which the operation conditions are so provided in the crystallization process
that o-xylene in addition to p~xylene recovery can be undertaken.

On the other hand, in the adsorption process, the adsorbent is used for
selective adsorption of p-xylene alone, the p-xylene concentration in the raffinate
after adsorption will be 1% to 2%. This being the case, the recovery of p-xylene
from the mixed xylene is posaible so that the yield of p-xylene as against the raw
material xylene will be extremely high,
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. The case in which the above-mentioned disproportionation, i.e., the case
_of. 154,000 to %85,000 t/y mixed xylene is illustrated in terms of the flowsheet in
Figure V,-HIA';Z in which th_e two p-xylene production processes are adopted,

Wh?.n' the adsorption process is employed, 130, 000 to 160, 000 t/v of
p-xylene will be obtained, a quantity which can satisfy the required amount of
p-xylene in Indonesia,

& 30nen
Mixed Xylene
(154-185)

| o e e e e e = e 0-XYlenE

l—r —| Fractionation |-»{ Crystaliization = p-Xylene

L —{omerization e — —

Figure VHIL.2  Production of p-Xylene (10° t/y)

For reference, Table VIII-1 shows an example of new construction and
expansion cost projects for p-xylene and benzene production in the recent years
in the world. The production plant for p-xylene to cover the required amount
within Indonesia can be considered as being on an economic scale of the inter-
national standard..

Table VIII-1 New Installation and Expansion Projects for p-Xylene and Benzene Production

Company Lecation Product Capacity (t/y)  Process Start Up Date
"{ndian Petrochemical Crop: India :;::::: f;:% Engelhardt 1973
Tellin fapan o-Xylene 30,000 1974
p-Xylene 100, 000

Toray Japan p-Xylene 200,000 1 Toray ' 1973
Stote Authorithy Poland p-Xylene 48,000 Krupp

State Authorithy U,S.5.R. p-Xylene 60,000 Arco 1974
Exxon Chemical U.5.A, p-Xylene 180,000 1) 1975
Hercor Chemlcal Puerto Rico p-Xylepe 215,000 B

CDF Chimle France Benzene 90,000

ATD Chimie France Benzene - 150,000 Lurgi 1975
.Note: 1) Expansion Source! European Chemlcal News, Jan. 5 - Oct. 19 {1973)
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4, Production of Cyclohexane

Cyclohexane can be simply produced by means of hydrogenation of benzene.
The reactions proceed almost quantitatively. Approximately 80,000 to 95,000 t/y
of cyclohexane can be obtained from 75, 000.to 89,000 t/y of benzene, thereby
making it possible to satisfy the Indonesian demand, For reference, Table VIII-Z
shows the scale of cyclohexane plants to be constructed in the future. The number
of examples in this table is not numerous and the internationally competitive plant
scale for cyclohexane production cannot be pinpointed clearly; however, it can bé
understood that such a level should be more than approximately 60,000 t/y. The
extent of demand in Indonesia can be amply covered within this range..

Table VIll-2  New Installation and Expansion Projects for the Production of Cyciohexane

Company Location Capacity (t/y)  Process & Feedstock Maln & Sub-Contractors  Start Up Date
State Authority Savinestl, Rumania 25,000 U.8,5.R, Early 1974
State Authorlty Chlna 45,000 IFP Technip/Spechim 1976 - 1978
Chinese Petrolesm  Tafpei, Talwan 60, 000 IFP . 1975

Source: BEurcpean Chemical News

As has been explained in the above, the scale of plant to produce the

quantity to cover the p-xylene and cyclohexané for demand will be on an
internationally competitive production scale.

5. Explanation.-of the Processes

5-1 Solvent-extraction of BTX

There are a number of processes in the solvent-extraction methods for
aromatics depending upon the type of the solvent employed, The typical example
of the processes is the sulforane process. This process has been popularly
employed in the world in view of the low extent of construction cost and the
variable cost. Figure VIII-3 shows the flowsheet of this process. The raw
material reformate gasoline will come in contact with the sulfolane {tetra-
methylene sulfon)

CHZ - CHZ N
]

7N

CH; - CHz 7

which is the extraction solvent in counter-flow within the extraction tower, thereby
dissolving into the solvent the contained aromatics substances, The raffinate will
be taken out of the reaction process after the accompanying solvent is

extracted by washing with water, and then will be used as a gasoline-blend, etc.

The solvent containing aromatics will be treated by a stripper in which the
non-aromatic substances are eliminated and then separated into aromatics and
solvent in a recovery tower. For the most part, the separated solvent will be
returned to the extraction tower, however, a certain portion of the solvent will be
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Figure VIII-3  Sulfolane Process

fed to the solvent regeneration tower in which the elimination of heavy impurities,
etc. is undertaken.

The aromatics separated in the recovery tower will be fed to the clay tower
in which the elimination of a slight amount of unsaturated compounds is undertaken.
Thereafter, benzene, toluene and xylene will be separated in respective evaporators.
The Cg aromatics coming out from the bottom of the xylene tower will be mostly
used as a gasoline blend, etc., except for a limited amount thereof which is
utilized in the disproportionation reactions explained later.

The features of this process are as follows:
!
{1} Sulfolane solvent has a higher dissolving power and selectivity to absorb
faromatics hydrocarbons, Also, this solvent possesses high specific
gravity (1,26), low specific heat {0.4), high boiling point (287°C), thermal
stability and low corrosiveness, etc.

(2) In addition to the above-mentioned features, a high extent of extraction
efficiency can be obtained by means of employing an extraction tower of
rotating disk type,

{3) The extent of utilities cost will be low due to the low ratio of solvent

employed. It is understood that the product yield are 99. 9% for benzene,
99% for toluene and more than 95% for xylene,
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5-2 Disproporti.onation of Toluene
There are three types of disproporticnation proéésa of toluene.

Tatoray Process (Toray).
Xylene plus Process (Atlantic Richfield)
LTD Process.(Mobil Research Development)
The first two processes possess approximately the same features, both employing
the gas-phase reaction and having the records of industrialization. The third
process is still new and, therefore, contains unconfirmed factors in view of the

actual application. In this writing, the Tatoray Process will be taken up.as.a
typical example.

The flowsheet of this process is shown in Figure VIII-4,

Toluene

Ha OI_ Light End Benzene . Xylene

et = =
Hz -_ ‘
—— e
Toluene ]
211G
C.
9 Reactor
Heavy End
Cg Tower
- Benzene Tower Xylene Tower
Stabilizer Toluene Tower
Co

P:igure VII-4 Flow Diagram of Tatoray Process

The raw material toluene is mixed with hydrogen and then pre-heated up
to the reaction temperature in a heating furnace before being fed to the reactor,
The reaction conditions are: 10 to 50 atm, and 350°C to 530°C, When it is desired
to obtain a large amount of xylene as the product, wide range adjustment will be
possible by adding Cq aromatics to raw materials. The hydrogen gas will be
separated from the reacted compound and further light hydrocarbons will be
eliminated in a stabilizer, Thereafter, the separation into benzene, toluene and
xylene will be conducted by means of distillation. ‘The toluene and Cg aromatics
are again recycled to the disproportionation reaction cycle,

The Tatoray Process has the advantage of employing high stability
catalysts of high activity, Because of this advantage, the adoption of single fixed
layer reactor of the simplest design is made possible, in addition to the long
catalyst life and an extremely low extent of catalyst regeneration. When compared
with the other processes, the feature of this process is the employment of
hydrogen; however, the consumption of hydrogen is yet extremely low. The yield
is on a high level of 414 kg of benzene and 561 kg of xylene as against one ton of
toluene, o '



Also, the amount of ethylbenzene contained in xylene is 0.5% to 2% which is
less than 1/10 of the 18% to 20% rate of ethylbenzene content in the xylene obtained
from reformate gasoline. Therefore, this process is extremely suitable for the
production of p-xylene.

5-3 Separation and Isomerization of p-Xylene

The separation of p-xylene can be classified into the following two main
categories:

Crystallization Process (ICI Process, Octafining Process, etc.)

Adsorption Process (Aromax Process, Parex Process)
In view of the extent of investment cost and variable cost, the adsorption
process is popularly employed in the recent years. This process will be mainly

considered in this writing and as the typical example, the Aromax process will
be taken here for explanation. Figure VILI-5 shows the flowsheet of this process.

p-Xylene Light Ends

= =
()
Mixed Xylene
iy

4
{Desorbent)

e
Heuvy Aromaties {Raffinnte) ————-1~

Adsorbent Column Raffinate Column  pegter Isomerizer Light £nds Column
p-Xylene Column
Aromax Process —*— Isolene I'rocess

Figure VIII-5 Flow Dingram of Aromax-lIsolene Process
- 1

Rerun Column

The mixed xylene is supplied to.,the adsorption tower where more than 90%
of p-xylene will be selectively adsorped to the adsorbent. The adsorbed p-xylene
will be desorbed by desorbent, The product p-xylene will then be obtained by
separating desorbent by means of distillation, The p-xylene in the raffinate which
has not been adsorbed will be reduced to 1% to 2%. After the desorbent in the
raffinate is separated, the raffinate is fed to the isomerization process in which
the o-xylene and m-xylene will be isomerized into p-xylene, For the isomeri-
zation process, methods are available, i.e., the one in which high-cost platinum
catalyst and the troublesome handling of hydrogen are involved, and another in
which a low-cost silica-alumina is employed. If the platinum catalyst is employed,
it is possible to isomerize the ethylbenzene contained in xylene into p-xylene so
that the yield of p-xylene will be enhanced.

However, when the low cost silica-alumina catalyst is used, it is not
possible to carry out the isomerization of ethylbenzene. The contents of ethyl-
benzene in xylene made from reformate gasoline is generally on a level of 18% to
20%. Due to this low contents, the economics of p-xylene production will not be
improved even if the separation of ethylbenzene is carried out. Therefore, it is
desirable that the isomerization of ethylbenzene be carried out by utilizing the
platinum catalyst. The raffinate will be mixed with hydrogen and then heated up



to 400°C to 600°C before being fed to the isomerization reactor. - In the -
1somenzat1on reactor, slightly less than 20% of the Cg aromatics will. be . .
isomerized into p-xylene. Hydrogen will be separated from the reacted. compound
and also the light ends and heavy ends will be removed and then will be fed agam to
the p-xylene separation procesa. :

The features of the adsorpﬁ.oh pfocess when compared with the
crystallization process are as follows:

(1) Because of the operation conditions, which can be carried out in a uniform
liquid layer, the complexity of the mechanical structure is less when
compared with the crystallization process in which the handling of slurry is
involved. Therefore, the adsorption process will cause less extent of
mechanical problems,

{(2) Because of the ope.ration conditions of pressure level closer to the normal
pressure and at temperature less than 200°C, no special material is
called for to form the equipment thereby, reducing the investment cost.

(3) Because of the high one-pass yield, the extent of feed amount is low to
yield a unit amount of product so that both the investment cost and utility
cost are low,

{4) Because of the low extent of the p-xylene content in raffinate, the recycle
amount to the isomerization process is low so that the size of the isomeri-
zation process can be made small,

5-4 Hydrogenation of Benzene

For the most part, cyclohexane is produced by hydrogenation of benzene.
In some cases, the cyclohexane production is carried out by means of distillation
of petroleum fraction; however, the share of this process is small.

The hydrogenation reaction of benzene is a strong exothermic reaction and
the reaction process will proceed to the cyclohexane side for almost 100% on an
equilibrium in accordance with the following formula under the existence of the

catalyst.
@-FSH,-——:—O —aH= 48.6Kcal A/mol(150°C )

If the high extent of reaction that is not satisfactorily removed, thermal distribution
will take place in the catalyst layer, thereby causing the deterioration of the
catalyst activity and also the by-production of impurities due to the decomposition
and isomerization process take place,

Therefore, in an industrialized process, improvements are made by each
manufacturer in the way of the effective removal of reaction heat, the satisfactory
temperature control of the reaction equipment and the even distribution of the
temperature. The method for eliminating the reaction heat is normally to
circulate inside the reactors a portion of the generated cyclohexarne or un-reacted
hydrogen gas. Various improvements are made in the design of the heat-
exchanging method in the reactor itself, As one of the means for the reaction heat



ehmmatinn, ‘the. hydrogenat:on is sometimes undertaken in the liguid phase and to
carry out cooling by the’ forced czrculatmn of the reaction mixture through heat
exchanger (IFP Method) :

. As to the processes in this £1e1d the available ones are the Hydrocarbon '
_ Reaearch Institute Process, UOP Process, IFP Process, Houdry Process,
'Lummua Process, Toray Process, Ube Process, stc;

Figure VIII-6 shows a typical flow of the gas-layer reaction. The required
extent of benzene for the production of one ton of cyclohexane is 930 kg.

Light End

Fuel Gas
Make up Ha J Hy
Benzene R.caclur
————————
Section Stabilizer

Separator

Cyclohexane

Figure VIII-6 Production Process of Cyclohexane
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