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PREFACE

General

The 5-year development plan is now under way in Indonesia for the
period 1967-1973. This plan is a "5-year plan for construction'
which is aimed at providing strong foundation for the effective devel-

opment to be achieved in the next developmental stage,

In this plan, emphasis is laid on the development of the agricultural

sector as well as on the development of the infrastructure.

As for the mining and manufacturing industries, the plan regards
them as the sectors which should be emphasized for the preparation
of their future development, Such emphasis is the expression of a
strong desire of the Indonesian Government, which wants to attain
Indonesia's industrialization and set forward its natural resources
development programs, not from short-term, but from long-term

point of view on the comprehensive basis.

The present industrial development plan attaches priority to the fol-

lowing industries:

(1) Those industries which help the agricultural sector develop

and also process agricultural products;
(2) Those industries which gain or save foreign currency;
(3) Those industries which make use of domestic raw materials;

(4) Those industries which offer more opportunities of employ-

ment; and

Those industries which give incentive to regional development,




The petrochemical industry is one of the key industries, which sup-
plies large amounts of materials of stable quality to light industries,
textile industry, and the like, at low costs, and thus it should take
one of major positions in the long-term industrialization plan,
Particularly in Indonesia with it8 abundant domestic raw materials
such as petroleum and natural gas, the petrochemical industry is of
great importance as an ''industry which makes use of domestic raw

't

materials, At the same time, it is by itself an "industry which

1

gains or saves foreign currency.' Furthermore, the industry should
be highly rated for its spreading effects to other ''industries which gain
or save foreign currency'' and ''industries which offer more opportuni-

ties of employment'' such as light industries and textile industry,

Under these circumstances, the Indonesian Government asked UNIDO

for a feasibility study on the petrochemical industrialization of Indo-

nesia. UNIDO in turn entrusted Japan Gasoline Co,, Ltd. to conduct

this study under the UNIDO Contract No. 72/30 Project No. IS/INS/

71/814,




Objective

The objective of the Project is to conduct a survey of the petro-
chemical industry for the purpose of obtaining preliminary technical,

economic, and market information for the Government of Indonesia.

The present study, Phase I, is to form an integral part of the study
for the establishment of an overall development plan for the petro-

chemical industry in Indonesia,

The present survey shall contribute to the Government which may
decide to explore the following-on studies, Phase Il and 111, after

the completion of Phase I,

To attain this objective the survey has been implemented according
to the paragraph 2. 01 Statement of Work specified in UNIDO Con-
tract No. 72/30, Project No. IS/INS/71/814,







II.  SYNOPSIS

General Conclusions of Market Study and Petrochemical

Complex Study

The long-term forecast (for the range of from 1975 to 1985) was
made for Indonesian domestic demands and the possibility of export
to ECAFE region markets which may come by when the petrochemi-
cal industry is raised in Indonesia with commodities selected from
among various types of petrochemicals contained in a) to e) describ-
ed below:

a. Synthetic resins (thermoplastics and thermosetting resins);

b. Synthetic fibers (polyesters, nylon-6, polypropylene,

acrylonitrile);
c. Detergents (linear and non-linear alkylbenzene sulfonate);
d. Auxiliary chemicals (solvents, softeners, etc.);

e. Pesticides,
The following ten commodities were selected as promising products

from the view point of marketability in Indonesia and in export

market to afford their production in Indonesia,

Commodities & Estimated Demands for 1980

(Unit: tomns)
1) Low Density Polyethylene 111, 000
2) High Density Polyethylene 28, 000
3) Vinyl Chloride Monomer 93, 000
4) Polyvinyl Chloride 75, 000
5) Dioctyl Phthalate 40, 000
6) Polystyrene 35, 000

.



Polypropylene
Caprolactam (for nylon 6)

Terephthalic Acid
(for polyester fiber)

Ethylene Glycol
(for polyester fiber)

Indonesia produces abundant petroleum and natural gas to be
useable as raw materials in petrochemical industry, and is

now actively proceeding further their development. Since the
prospects of natural resource development is hopeful, the Indo-
nesian Government expects for a petrochemical complex to be
planned based on the estimated petrochemical market demands and
on the premise that all the raw material requirements would be

satisfactorily supplied.

We studied the feasibilities of a 300, 000 ton ethylene petrochemical
complex based on naphtha, as a raw material, derived from Indo-
nesian indigenous crude oil and of a 200,000 ton ethylene complex
based on Indonesian indigenous natural gas (and naphtha for aromat-

ics production),

The following petrochemical complex have been found feasible from

techno-economic points of view,

(Case 1)
(Unit: ton per year)

Plant Name Capacity

Naphtha cracker: 302, 000 (in terms of ethylene)
1) LDPE 160, 000
2) HDPE 35, 000
3) VvCM 129, 000




4) PVC 110, 000

5) DOP 60, 000
6) Polystyrene 50, 000
7) Polypropylene 60, 000
8) Caprolactam 33, 000
9) Terephthalic Acid 35, 000
10) Ethylene Glycol 15, 000
11) Butadiene 57, 500
Total Investment (including working
capital): $416 million
Operation start-up year: 1980

Rate of return on investment as the
whole complex: 13.4%

Furthermore the complex based on natural gas cracking and naphtha

reforming have been found also feasible as follows:

(Case II)
(Unit: ton per year)
Plant Name Capacity
Natural gas cracker 216, 000 (in terms of ethylene)
Naphtha reformer 50,400 (in terms of p-xylene)
or 50,000 (in terms of benzene)
1) LDPE 100, 000
2) HDPE 26, 000
3) VCM 15, 500
4) PVC 60, 000
5) Polystyrene 30, 000
6) Polypropylene 30, 000
7) Caprolactam 24, 000




8) Terephthalic Acid

71, 000
9) Ethylene Glycol 30, 000
Total Investment Cost (including working
capital): $291. 2 million
Operation start-up year: 1977
Rate of return on investment as the
whole complex: 13.1%

Besides, an example of the petrochemical comnlex of minimum
economic size based on only natural gas was shown as a reference
for planning a complex when there is restriction or limitation in

fund raising and raw material availability, etc.

(Complex of Minimum Economic Size)

(Unit: ton per year)

Plant Name Capacity
Natural Gas Cracker 104, 800 (in terms of ethylene)
1) VCM-PVC 20, 000
2) LDPE 90, 000
3) PP 23,700
Total Investment Cost (including working
capital): $122. 65 million
Operation start-up year: 1977

Rate of return on investment as the
whole complex: 10. 0%

Foreign Currency Saving

Table 1I-1 and II-2 show the amount of foreign currency saving
achieved by these projects. The foreign currency saving is a very

important factor in evaluating a large project. A project should be




evaluated with a board vision including rate of return on investment,
foreign currency saving, and other view points of national interest.
Especially the petrochemical complex project wiil have vital in-
fluence upon the growth of industries such as plastics processing
industry, textile industry. etc., and increase in technological level

and enhanced opportunity of employment.

In calculating foreign currency saving, the following premises were

assumed:

1. Plant life would be set to 10 years.
Case | 1980 - 1989
Case II 1977 - 1986

2. Amounts of foreign loans, repayment method, money interests,
domestic demand, volumes of export, product prices, etc.,

would be all based upon the data used in DCF calculation,

3. All foreign loans are used to procure abroad plants and equip-
ment, catalysts and chemicals and payment for them is to be
made in a lump at the time of start-up of the petrochemical

complex, that is, in 1980 for Case I and in 1977 for Case I1.

The foreign currency saving during 10 years of the project life is
shown in Table [I-1 and 1I-2.




1880
1981
1882
1983
1984
1985
1986
1987
1988
1989

1977
1978
1979
1980
1981
1982
1983
1984
1985
1886

Table 1I-1

Foreign Currency Saving (Case 1)

(Unit: $1, 000)

(a) (b) (c) (d) (e)
133, 434 19, 367 21, 300 19, 206 112, 005
158, 392 22,722 21, 300 19, 913 134, 283
186,175 25, 956 21,300 19, 457 158,376
211, 346 28, 999 61,877 14, 769 115, 239
222,109 29,087 60, 380 8,025 140, 667
224, 949 30, 090 58, 225 7, 400 144, 034
225,729 31,093 56, 398 6, 740 144,978
226, 569 31, 093 54,573 6, 080 146, 983
226, 899 32,096 52,736 5, 750 147,817
226,899 32,096 50, 921 5, 750 149, 632

2,042, 501 282, 562 459,010 113,090 1,414,019
Table 1I-2  Foreign Currency Saving (Case 1I)
(Unit: 81, 000)
(a) (c) (d) (e)
81,697 14, 945 10, 961 77,713

100,071 14, 945 12, 351 97,477

122, 309 14, 945 13,578 120,042

139,320 43,363 6, 050 102,017

147,231 42, 046 1, 256 106, 441

149,825 40, 727 636 109, 734

152,530 39, 411 0 113,119

154, 445 38,093 0 116,352

156, 155 36,776 0 119,379

156,155 35, 460 0 120,695
1,359,738 320,711 320, 711 1,083,869
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(a)
(b)
(c)
(d)
(e)

Import value of petrochemicals to meet the domestic demand.
Export value of naphtha.

Repayment of foreign loan and interest on foreign loan.
Export value of petrochemicals.

Yearly foreign currency saving:

(e) = (a) - (b) - (c) + (d)

Judging from the above studies and taking the situation in the world

petrochemical industry and especially the movement toward petro-

chemical industrialization in ECAFE region countries into consider-

ation, it is concluded that the petrochemical industrialization could

be safely implemented in Indonesia and it would contribute greatly

to Indonesian economy through foreign currency saving and other b
pertinent spreading effects on national economy, technology and

sociological development,
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2. World Petrochemical Industry and Petrochemical Industrialization

in Developing Countries

2.1 General Conception of World Petrochemical Industry

The petrochemical industries in developed countries grew at rates
of 10 to 20% per annum in Western Europe and the U/.S, and at a
striking growth rate of 20 to 30% per annum in .lapan during 1960s.
After such rapid growth, the petrochemical industries in developed
countries have been suffering from keen competition and over

capacity these years.

On the other hand, the situation in which the world petroleum
industry has been changing coincidently. Petroleum had long been
supplied affluently at low prices from oil-producing countries
through major international oil companies and the petrochemical
industry had been enjoying its low-cost raw material. But since
1971 the price of petroleum has been increasing year by vear by
OPEC (Organization of Petroleum Exporting Countries) negotiation,
Furthermore the demand for clean energy has been rapidly in-

creased and the world is going into the high-priced energy era,

Nevertheless it is forecasted from long-term point of view that
the world petrochemical industry will grow steadily, For example,
the petrochemical industry is predicted to grow at a rate of 10 to
13% per annum in Europe, at 8 to 10% per annum in U, S, and at

around 10% per annum in Japan.

In the meantime, since the latter half of 1960s many developing
countries have been attempting to bring up their own petrochemical
industry as an important measure for industrialization, especially

in anticipation of its spreading effects on the national economy.

-12 -




The world petrochemical industries are predicted for 1980 as

follows:

The U.S. which had been taking an outstanding position until 1960

will gradually lose its leading position.

Instead, Europe will out-

run the U.S. in ethylene production in 1980, and developing coun-

tries will have the ethylene production capacity accounting for about

8% of the world total. Regarding the developing countries in Asia,

they will have a production capacity of about 3 million tons of

ethylene. When the capacity of one petrochemical complex is as-

Table 1I-3

Ethylene Production Capacity in the World

(Unti: x 106 tons/yr.)

1965 1970 1975 1980
Developed Countries (oo’ o) (53 1) (91.9-99%) (31, 7.91. 9%
Developing Countries (?f 3% (32 39%) (:'-tl;.-i%s) (g:i:; 7
World Total: (1?)'ot‘3’/o) (?gbgo) 50('1%-0?7?)' ’ 75('1%-0?’/.?)' ’

Breakdown, Developing Countries

Latin America 0.10 1.156 2. 40-2. 60 3.20-3.175
¢ (1.1%)  (3.9%) (4.3 -4.7%) (4.3 -4.4%)

Asia 0. 01 1.025 1.60-2.05 2.70-3.10
(0. 1%) (3. 4%) (3.1 -3. 4%) (3.6 -3. 6%)

Africa - 0.035 0.10-0.15 0, 20-0,25
(-) (0.1%) (0.2 -0.3%) (0.3 -0.3%)
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sumed to be 300, 000 ton per year in terms of ethylene production,

then 10 complexes should be erected by Asian developing countries,
Namely the world petrochemical industry will become more diver-

sified regionally, when such newcomers as developing countries

make entry into this field successively.

Table lI-4 World Demands for Plastics

(Unit: x 106 tons/yr.)

1970 1975 1980
Total Plastics 30.0 53.5 92.0
Polyolefins 8.0 16. 0 30.0
Low Density Polyethylene 5.0 9.7 1.0
High Density Polyethylene 1.7 3.5 6.5
Polypropylene 1.3 2.8 6.5

(Conference held by the European Chemical Marketing
Research Association in Budapest, Hungary)

Table 1I1-5 World Demands for Synthetic Fibers

(Unit: x 109 tons/yr.)

All fibers Synthetics Polyesters Nylons Acrylics

1969 21,2 4.4 1.4 1.8 0.9
1980 30.7 12.0 4.6 4.1 2.3

(Hoechst A. G. estimation, Chemical Age, Jan. 30, 1970)
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With respect to petrochemical demands, the worldwide 1980 de-

mand for synthetic resins is estimated to reach 90 million tons,

or more than 3 times as large as the 1970 figure. As for synthet-

ic fibers, an increase of about 2. 7 times, from 4., 37 million tons '

in 1969 to 12 million tons in 1980, is predicted.

With the waves of technological innovation, the capacity of petro-
chemical plant become larger and larger, and now, scale of petro-
chemical complex has reached 200, 000 to 500, 000 ton per year in
terms of ethylene production. However, the merit of large capa-
cities is now highly valued only with a proviso that large amounts
of by-produced fractions should be effectively utilized, while keep-

ing a high operation efficiency.

In other words, it is necessary to secure large and steady markets

for various petrochemical products derived from olefins, aromatics

and other basic chemicals co-produced.

Therefore, co-operation on the international level for orderly
marketing and orderly construction of petrochemical plant will be

increasingly important,

Keen competition in construction of the larger plants in 1960s has
given rise to large surplus in plant capacity and unreasonable re-

duction in prices of petrochemicals in early 1970s. Investment on
plant is forecasted to resume from 1973 in the U, S. and from 1974
or 1975 in Europe and Japan. In those occasions, however, efforts

for orderly investment on new plants will have to be made.

Generally speaking, petrochemical process will become more and
more standardized internationally, and the quality of products will
also become standardized, so as to be acceptable in international

market.
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2.2

Therefore the competition in this industry is focussed on how to
produce the low-priced products.  Accordingly oil-producing
countries will become more and more advantageous since they

can fix the raw material price by themselves.

Petrochemical Industrialization in Developing Countries

(Latin American Countries)

Mexico:

Mexico is running the petrochemical complexes managed by state-
owned company, Petroleos Mexicanos. It will have a total ethyl-

ene capacity of 435, 000 ton per year by 1974 or 1975,

Venezuela:

Institute Venezuelano de Petroquimica, a state-owned enterprise,
is planning to build a complex of which ethylene capacity is an-
nounced to be 150,000 ton per year. It is reported that Venezuela
is approaching the Andes group countries to secure an export
market. The domestic market of Venezuela is not large enough to
afford the existence of internationally competitive petrochemical
complex. The Andes group is a kind of economic community com-

posed of Peru, Ecuador, Bolivia, Colombia and Chile.

Peru:

Peru has petrochemical projects to be undertaken by a state-owned
company, Induperu. The first stage of these projects is to produce

40, 000 tons/yr. of ethylene, it is reported.

Bolivia:

A new project is under consideration for a site near Lake Titicaca,




Ecuador:

They have already a dodecylbenzene plant but there is no news

about erection of a petrochemical complex,

Brazil:

There is a small ethylene plant (20, 000-30, 000 ton per year),
and a petrochemical complex of about 200, 000 ton per year in
terms of ethylene production capacity is now proceeding toward

its implementation,

Argentine:

Two petrochemical complex plans have come to be on schedule,

(North African_Countries)

Algeria;

SONATRACH, a state-owned company, is proceeding with a petro-
chemical complex comprising a 120, 000 ton per year ethylene plant
using ethane as the raw material, a 35,000 ton per year PVC plant,

and a 48, 000 ton per year LDPE plant,
At present there is no other petrochemical industrialization plan

in this region, but LNG projects and methanol projects for clean

energy production will be realized.

(ECAFE Countries)

Australia:

There are two petrochemical complexes operated by Altona petro-
chemical Co., Ltd. and Shell Chemical Pty. Ltd. with ethylene

17 -



capacities of 150, 000 and 25, 000 ton per year, respectively.

Australian petrochemicals have not been so strong in international
competitiveness that they are protected by high customs duties in

the domestic market.

Burma:

Burma is now proceeding with a polyester fiber production plan,

China:

China has been already operating some petrochemical plants by
utilizing naphtha for sand cracking and refinery off-gas and is
proceeding with two new complexes of 100, 000 and 300, 000 ton
per year ethylene capacities, respectively, The Chinese econo-
my develops under the planned economy system and is trying to
attain the self-sufficiency of petrochemicals. The Chinese
authorities clarify that they have no intention of exporting their
petrochemical products in principle because they consider it the

foremost objective to meet the domestic demand.

India:

They have two small sized petrochemical complexes. One is

the 20, 000 ton per year (ethylene) complex operated by Union
Carbide India, Ltd. the other is the National Organic Chemical
Industries, Ltd. complex with a naphtha cracker of 60, 000 ton
per year in terms of ethylene production, and at present in addi-
tion to the above, Indian Petrochemical Corporation is pushing
forward construction of a complex based upon a naphtha cracker
having 180, 000 ton per year in terms of ethylene production in
the Koyali area. Hardia plan is also reported. India is now aim-

ing at her self-sufficiency of petrochemical products.




Iran:

The state-owned enterprise named National Petrochemical Co.
(NPC) is now proceeding with its petrochemical complex plan by
getting a tie-up with a Japanese company group. The project is
based on natural gas cracking for ethylene production and naphtha
reforming for BTX production. Iran takes advantage of her do-
mestic production of natural gas and is scheduling to start from
the begining with a petrochemical complex of international scale,
i.e., a 300, 000 ton per year ethylene plant, which is export-

oriented.

Table 11-6 Petrochemical Complex in Iran

(Unit: 1, 000 ton per year)

Capacity Capacity
LDPE 100 SBR 40
HDPE 50 Styrene Monomer 50
Ethylene Dichloride 300 Cumene 150
Ethylene Glycol 50 Chlorine 225%
2-Ethyl Hexanol not decided Caustic Soda 250

* Second Stage

Korea:

Korea has the Ulsan complex with a capacity of 100, 000 ton per
year in terms of ethylene production. It will be expanded to

150, 000 ton per year,

Philippines:

There are four chemical fertilizer makers, five synthetic de-
tergent makers and two synthetic textile makers (nylon and

polyester fibers), and Mabhay Vinyl Corporation is producing

- 19 -




16, 500 ton per year of PVC using imported VCM. Polystyrene
production will start in this year at 6, 600 ton per year, and next
year it is expected that the capacity is doubled to 13, 000 ton per
year. BOI of the Philippines has already conducted a feasibility
study on a petrochemical complex, but a sign of the birth of a

full scale petrochemical industry such as chemical complex type

has not appeared at present.

Sin gapore:

The petrochemical complex plans have been some times announced
by Japanese groups; Sumitomo Chemical group, C. Itoh & Co.
group and Mitsubishi group. At the begining of this year Sumitomo
group again announced their intention toward the establishment of
petrochemical complex in Singapore but materialization of the
complex will face difficulties because of quite small domestic

demand,

Thailand:

As for Thailand petrochemical complex programme, a Japanese
group is again negotiating with Thai Petrochemical Co. on the
price of ethylene. This negotiation was once broken off and the
Japanese group tried to obtain ethylene from Iran, It was report-
ed that Iran agreed to supply ethylene to Thailand but Thailand
objected to this idea and strongly expressed their intention to sup-
ply ethylene domestically, then the negotiation on the price of
ethylene has started again on the cost plus fee basis, Judging
from these, Thailand Petrochemical complex plan will not be
materialized easily in near future, Some more ups and downs

will be seen for realization of this project.

At present, the petrochemical industries in those ECAFE region

countries are no better than domestic market-oriented ones, which
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are in operation with the aim of replacing imported petrochemi-
cals by domestically produced counterparts. However, even if
much cannot be expected for exports, and even if more foreign
currency payments are required for those imported machinery
and equipment for producing domestic petrochemicals, still a
large amount of savings in the foreign exchange holdings are

brought about by domestic production.

Furthermore, various spreading effects are achieved by develop-
ing the petrochemical industry. These two advantages are the

chief motives of their entry into the petrochemical undertaking.

As their domestic markets become exploited and opened, those
countries next intend to expand their petrochemical industries and

market their own products in other ECAFE countries.

Thus the petrochemical projects for the ECAFE region countries
would take a variety of ways, depending upon such conditions as

to whether countries have natural resources of their own, whether
they start from the beginning with an international-scale petro-
chemical industry or start with a small-scale plant mainly to meet
the domestic market, or how to tie up with related industries or
with foreign-capital companies. In any case, these countries are
consistently trying to develop their own petrochemical industries

as a future key industry.

In the course of industrialization, any of them will try to go ahead

of the others in its entry into international markets, so that it
can gain more foreign exchange holdings and develop its own
economy. Existing petrochemical industries will further come

close to an international scale. In the latter half of 19708, when
petrochemical industries will have been materialized in Iran and

Thailand, export competition will become severer among countries

- 21 -



including European countries, the U. S, and .Japan.

Measures should be taken to develop the domestic market, parti-
cularly related industries such as plastics processing and textile
industry, and to effectively exploit the market, so that plants with
internationally competitive scales can be put into operation as soon
as possible. While solving the above problems, developing coun-
tries will divert their petrochemical industries in 1980s from a
passive industry working on substitution for imported products into
active industries capable of gaining foreign currencies through ex-
ports. Thus forward steps of petrochemical industries will be-

come huge strides as a key industry in those developing countries,
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3. Market Study

3.1

General

As stated in the ''General Conclusion’' we selected ten petrochemi-
cals as the proniising products. The domestic demands and
possible volumes of export to the ECAFE region countries, of
those promising products, were estimated for the 1975 - 1985

period,

Results of the survey are summarized in Table II-7. As shown
in the table, these petrochemicals can be expected to have large
deniands and mark high growth rates. The methodology of the
market study and results obtained for the domestic and overseas

markets will be outiiied in the following sections.

Domestic Market

Plastics

Results of the Indonesian domestic market study for 1980 and 1985
are given for each tvpe of resins and each tvpe of uses in Table

11-9, "Breakdown of Plastics Demands in Each End Usges. "

In forecasting the demand for each resin in each end use, such de-
mand growth rates as given in the following table were assumed
for major end uses, including household articles & miscellaneous
goods, footwear, films & sheets, construction & civil engineering,
and industrial uses, The volume of demand for a resin in each end
us® was cualculated hy n growth rate, which was obtained from the
growth rate of potential market of each end use and the ratio of
plastics demand to potential market. Then the total demand for
plastics wax allocated to LDPE, HDPE, PVC, PP, and Polystyrene,
taking into account demand percentages for each resin in each end
use both in Indonesia and other ECAFE region countries.
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Table I1-17 Istimated Annual l)mnan_c_l__;_‘_gg'» l'n_do_n“_g_-h_l:m £

Products Market 1975 1976 1977 1978 1979 14
Domestic 36, 000 43, 000 52, 000 63, 000 75, 000 90,
LDPE Overseas 15, 000 15, 400 18, 400 20, 000 22, 000 21
Total 51, 000 59, 400 70, 400 83, 000 97,000 | 111,
Domestic 11, 500 13, 000 14, 500 16, 000 18, 000 20,
HDPE Overseas 4, 900 5,700 6, 600 7, 300 8, 000 8,
Total 16, 400 18, 700 21, 100 23, 300 26, 000 28
Domestic 44,000 50, 000 58,000 | 67,000 78. 500 93,
g VCM Overseas 0 0 0 0 0
3 Total 44, 000 50, 000 58, 000 67, 000 78, 500 93,
[ Y]
~ Domestic1 23, 000 29, 000 36, 000 44, 000 54, 000 65
.g PVC Overseas 4,700 4,400 5, 200 6, 200 7, 200 10,
° Total 27, 700 33, 400 41, 200 50, 200 61, 200 75,
-
g Domestic 19, 000 22, 000 25, 000 29, 000 34,000 . 40,
w DOP Overseas 0 0 0 0 0 |
Total 19, 000 22, 000 25, 000 29, 000 34,000 | 40,
Domestic g9, 000 11, 000 13, 500 16, 500 20, 000 25,
Polystyrene Overseas 6, 500 7.200 7, 800 8,500 9, 200 10
T otal 15, 500 18. 200 21, 300 25, 000 29,200 | 35,
Domestic2 - 2, 500 8, 500 16 500 26,500 | 40,
PP Overseas - 2,800 3, 000 3, 200 3,400 | 4,
Total - 5, 300 11, 500 19, 700 29,900 44,
1
Domestic 15,100 16, 200 19, 900 2z, 300 24,600 26
Caprolactum*3 | Overseas 0 0 0 0 0
H Total 15. 100 16, 200 19, 900 22, 300 23, 600 26
v
- Domestic 36,100 | 41,600 49, 900 58. 800 66, 900 77
m E TPA*4 Overseas 0 0 0 0 0
.§ o Total 36, 100 41, 600 49, 900 58, 800 66, 900 g
[
cl 5 Domestic 15, 200 17, 500 21, 000 24, 800 28, 200 32
0 EG+4 Overseas 0 0 0 0 0
5 Total 15, 200 17, 500 21, 000 24, 800 28, 200 32
£
E " Domestic 10, 000 11, 000 14, 000 16, 000 18, 000 20,
»| ©| Nylon Overseas 4, 400 4, 500 5, 000 5, 300 5,500 5,
§ Total 14, 400 15, 500 19, 000 21, 300 23, 500 25,
& Domestic 34, 000 40, 000 49, 000 59, 000 68, 000 80,
Polyester Overseas 8,300 8, 700 9, 400 9, 900 10, 300 10,
E T otal 42, 300 48,700 58, 400 68, 900 78, 300 90,

e 1
3¢ 2
e 3
b 4

Note:

Net Domestic Market = Total Domestic Demand - Planned Capacity already appro.

Total Domestic Demand - 15,000 T/Y (Pianned by Eastern Polymer).
Total Domestic Demand - 20,000 T/Y (Planned by Pertamina).
Intermediate for nylon.

Intermediate for polyester,

The demand for caprolactum, TPA, and EG were estimated respectively from estin {

ratios of products/raw materials.




¢d Annual Demand for Indonesian Petrochemical Products

(Unit: tons)

i 1978 1979 1980 1981 1982 1983 1984 1985
. 000 63, 000 75, 000 80, 000 106, 000 125, 000 148, 000 175, 000 200, 000
400 20, 000 22, 000 21, 000 21, 000 21, 000 21, 000 21, 000 21, 000
" 400 83, 000 97, 000 111, 000 127, 000 146, 000 169, 000 196, 000 221, 000
- 500 16, 000 18, 000 20, 000 22,000 24, 000 26, 000 28, 000 30, 000
600 7, 300 8, 000 8, 000 8, 000 8, 000 8, 000 8, 000 8, 000
. 100 23, 300 26, 600 28, 000 30, 000 32, 000 34, 000 36, 000 38, 000
000 67, 000 78, 500 93, 000 106, 000 124,000 142, 000 165, 000 190, 000
0 0 0 0 0 0 0 0 0
000 67, 000 78, 500 93, 000 106, 000 124, 000 142, 000 165, 000 190, 000
. 000 44, 000 54, 000 65, 000 78, 000 95, 000 113, 000 135, 000 160, 000
. 200 6, 200 7, 200 10, 000 10, 000 10, 000 10, 000 10, 000 10, 000
. 200 50, 200 61, 200 75, 000 88, 000 105, 000 123, 000 145, 000 170, 000
. 000 29, 000 34, 000 40, 000 46, 000 54, 000 62, 000 72,000 83, 000
0 0 0 0 0 0 0 0 0
. 000 29, 000 34. 000 40, 000 46, 000 54, 000 62, 000 72, 000 83, 000
. 500 16, 500 20, 000 25, 000 30, 000 35, 000 42,000 50, 000 60. 000
. 800 8, 500 9, 200 10, 000 10, 000 10, 000 10, 000 10, 000 10, 000
, 300 25, 000 29, 200 35, 000 40, 000 45,000 52, 000 60. 000 70. 000
. 500 16 500 26, 500 40, 000 51, 500 65, 000 81, 000 100, 000 120, 000
. 000 3, 200 3, 400 4, 000 4, 000 4,000 4, 000 4, 000 4, 000
. 500 19, 700 29, 900 44, 000 55, 500 69, 000 85, 000 104, 000 214, 000
, 900 22,300 24, 600 26, 500 28, 600 31, 700 34, 900 38, 000 41, 000
0 0 0 0 0 0 0 0 0
1,900 22, 300 23, 600 26, 500 28. 600 31, 700 34, 900 38, 000 41, 000
. 900 58, 800 66, 900 77,100 89,100 102, 700 118,100 136, 900 158, 200
0 0 0 0 0 0 0 0 0
-, 900 58, 800 66, 900 77,100 89,100 102, 700 118,100 136, 900 158, 200
i, 000 24, 800 28, 200 32, 500 47, 500 43, 300 49, 800 57, 700 66, 700
0 0 0 0 0 0 0 0 0
,000 24, 800 28, 200 32, 500 47,500 43, 300 49, 800 57, 700 66, 700
+,000 16, 000 18, 000 20, 000 22,000 25, 000 28, 000 31, 000 34, 000
, 000 5, 300 5, 500 5, 300 5,300 5, 300 5, 300 5, 300 5, 300
5, 000 21, 300 23, 500 25, 300 27, 300 30, 300 33, 300 36, 300 39, 300
1, 000 59, 000 68, 000 80, 000 94, 000 110, 000 128, 000 150, 000 175, 000
', 400 9, 800 10, 300 10, 300 10, 300 10, 300 10, 300 10, 300 10, 300
-, 400 68, 900 78, 300 90, 300 104, 300 120, 300 138, S00 160, 300 185, 300

nd - Planned Capacity already approved by The Government.
ed by Eastern Polymer).

ed by Pertamina),

(Source: JGC Estimates)

re estimated respectively from estimated Nylon and Polyester fiber demands, using

{ SECTION 2
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Table II-8 Demand Growth Rates in End Use

72 - '80 '80 - '85

Household articles &
miscellaneous goods

17% 16%
Footwear 13% 10%
Film & Sheets 19% 18%

Construction & Civil

A}
Engineering 6% 26%

Industrial use 18% 20%

Remarks of the demand forecasting will be described below

separately for each resin,

Table 1I.9 Beeakdown of Plastics Demnands_in Esch End Usss

(Unit: tons)

Domestic
LDPE HDPE PP Polystyrene Total

Household articlss 3,000 3,500 300 2,500 10, 000™

& miscellaneous 3,500 8,000 2,000 4, 000 18, 000"

good 9, 000 15, 000 20, 000 20, 000 65, 000
18, 000 20, 000 50, 000 40, 000 130, 000

500 . 6, 000
500 . 10, 000

, 000 . 28, 000
2,000 . 42,000

14,500 500 000 23, 500
22,000 1, 000 , 500 40, 500
80, 000 5, 000 . 000 164, 000
180, 000 10, 000 , 000 378 000

Film & 3heets

, 800 1,800

Construction & Civil , 700 2,700
Engineering . 000 10, 000
. 000 25,000

500 500 1,000

Industrial use 800 700 1, 500
5, 000 5,000 10, 000

10, 000 20, 000 30, 000

{Source: JGC Estimates)

= Exclues 1,000tons vr, of imported products which can not be classified into each plastics items,




LDPE

The LDPE demand is expected to show a large growth in the
field of film and sheets, mainly for use in package,
Demand percentage in this field will reach 89% in 1982 and

90% in 1985 as compared with 84% in 1972, as shown in Table
I1-10.

Table 11-10 Breakdown of Domestic LDPE Demand
in End Uses

(Unit: tons)
1970 1972 1980 1985

Household
articles & 3,000 (18%) 3,500 (147%) 9,000 (10%) 18,000 (9%)
miscellaneous

Footwear 500 (3%) 500 (2%) 1,000 (1%) 2,000 (1%)
Film & Sheets 14,500 (69%) 22,500 (84%) 80, 000 (89%) 180, 000 (90%)
Construction

& Civil

Engineering

Industrial use - - - -

Total 18, 000(100%) 26, 000(100%) 90, 000(100%) 200, 000(100%)

Of the LDPE-demanding fields, "household articles & miscellane-
ous goods'', the second largest user after ''film & sheets," is ex-
pected to occupy 10% of the total LDPE demand. The LDPE de-
mand in the "footwear' field is also considered to increase because
of an inexpensive cost of LDPE, although a large demand growth
cannot be expected due to competition with PVC., Besides, LDPE
demands in the fields of "industrial use" and ''construction & civil

engineering’' will continue to be negligible.




The above prospects for the LDPE demand are expected to
gshow a trend given in Table II-11, asa whole, for the 1975-
1985 period.

Table 1I-11 Indonesia's Istimated Domestic Demand
for LDPE

(Unit: tons)

M !75 '76 77 '8 179 '80 81 182 83 84 185

26, 000 43, 000 63, 000 90, 000 125, 000 175,000
36, 000 52,000 75, 000 106, 000 148, 000 200, 000

HDPE

Large demand may be expected in the field of "household articles

and miscellaneous goods'', due to excellent thermal resistant pro-

perty of HDPE., The HDPE demand in this field will account for

Table 11-12 Breakdown of Domestic HDPE Demand

(Unit: tons)

1970 1972 1985

Household
Articles &
miscellaneous
good

3,500 (87%) 8,000 (88".) 15,000 (75",) 20,000 (67%)

Footwear

Film & Sheets 500 (13"%) 1,000 (12) 5,000 (25%) 10,000 (33%)
Construction

& Civil

Engineering

Industrial use

Total 4, 000(100%) 9, 000(100%) 20,000(100%) 30, 000(100%)




70% in 1980 and 67% in 1985. And in another field of heavy duty
packaging (40 Kgor more) HDPE will find its growing market.

In fact, however, much would not be expected in both fields, seeing
that HDPE will have to compete with PP which is to be domestically
produced in 1973,

Taking competition with PP into consideration, we summarized the

demand records and estimates over 1972-1985, in Table 11-13.

Table 11-13 Estimated Domestic Demand for HDPE

(Unit: tons)
nz 115 ‘76 11 18 '79 '80 '8l '82 183 84 185

——— e—

9,000 13,000 16, 000 20, 000 24, 000 28,000
11, 500 14,000 18, 000 22, 000 26, 000 30, 000

PvC

Like LDPE, PVC will also find its major use in the field of film,
particularly for packaging. The PVC demand in this field is likely
to reach 39, 000 tons or 49% of the total demand for PVC in 1980,
and 98, 000 tons or 56% of the total PVC demand in 1985, Use in
sandals will have large demand, since this field can make effective
use of PVC's characteristics of lightness, washability, and low
price. There is a strong possibility that it will have increasing
demand in the field of civil engineering and architecture, for use

in pipes.

Taking the above points into consideration, we summarized the

estimated PVC demand for each of end uses in Table II- 14,
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Table 1I-14 Breakdown of Domestic PVC Demand
in Indonesia

(Unit: tons)

1970 1972 1980 1985
Household .
:::zle'il'a:eous 500 (3%) 500 (2%) 1,000 (1%) 2,000 (1%)
good
Footwear 5,500 (34%) 9,500 (38%) 25,000 (31%) 40,000 (23%)

bR 1 e 3

Film & Sheets g 000 (49%) 11,500 (46%) 39,000 (49%) 98, 000 (56%)

Construction

& Civil 1,800 (11%) 2,700 (11:7‘) 10,000 (13%) 25,000 (157
Engineering ’ ’ ’ 0 ’ 2o ’ (15%) .
Industrial use 500 (3%) 800 (3%) 5,000 (6%) 10,000 (5%)

Total 16, 300(100%) 25, 000(100%) 80,000(100%) 175, 000(100%)

1)  Of this amount, 3,000 tons was imported in the form of product.
#2) Of this amount, 1,200 tons was imported in the form of product.
*3) Of this amount, 5,000 tons was imported in the form of product.
*4) Of this amount, 3,000 tons was imported in the form of product.

As a whole the PVC demand is expected to follow such a trend as
given in Table 11-15 for the 1972-1985 period,

Table 11-15 Estimated Domestic Demand for PVC

(Unit; tons)
‘72 '75 '76  '77 '8 '719 '80  '81 '82 '83 '84 '85
25, 000 44, 000 58, 000 80, 000 110, 000 150, 000
38, 000 51, 000 69, 000 93, 000 128, 000 175, 000
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As for PVC, Eastern Polymer Co. was granted approval of the
Government for the construction of a 15, 000 ton per year PVC

plant. Therefore the PVC demand contemplated under this pro-

ject are given in Table I1I- 16 below.

Table 11-16 Estimated Net Domestic Demand for PVC

(Unit: tons)
175 176 177 78 79 'B0 '8l '8z '83  '84 85 i

23, 000 36,000 54, 000 78,000 113,000 160, 000
29, 000 44, 000 65, 000 95, 000 135, 000 |
Polystyrene <

Polystyrene is expected to find its use in the field of industrial

use, particularly in household electric appliances. In this field

Table 1I-17 Breakdown of Polystyrene Demands
in Major End Uses in Indonesia

(Unit; tons)

1970 1972 1980 1985
Household
articles & 2,500 (83%) 4,000 (85%) 20,000 (80%) 40,000 (67%) c
miscellaneous
goods
Footwear - - - .
Film & Sheets - - - -
Construction
& Civil - - - -
Engineering
[
Industrial use 500 (17%) 700 (15%) 5,000 (20%) 20,000 (33%)
Total 3, 000(100%) 4, 700(100%) 25, 000(100%) 60, 000(100%)
- 32 - |



demand percentage of polystyrene will attain 80% or 20, 000
tons/yr. in 1980 and 67% or 40, 000 tons/yr. in 1985.

The polystyrene demand is expected to follow a trend given in

Table 11-18 for the 1972-1985 period.

Table II-18 Indonesia's Estimated Domestic Demand
for Polystyrene

(Unit: tons)
M2 175 '76 177 ‘78 179 'S80 '81 82 B3 'B4 85

4,700 11, 000 16, 500 25, 000 35, 000 50, 000
9,100 13,500 20, 000 30, 000 42,000 60, 000

Polypropylene

PP is estimated to have the largest demand in Indonesia in the field

Table [I-19 Breakdown of Domestic Demand for PP

(Unit: tons)

1970 1972 1980 1985
Household
articles & . ,
miscellaneous 500 (50%) 2,000 (25%) 20,000 (33%) 50,000 (35%)
good
Footwear - - - -
Film & Sheets 500 (50%) 6,000 (75%) 40,000 (67%) 90,000 (65%)

Construction
& Civil - - - -
Engineering

Industrial use - - - -

Total 1, 000(100%) 8, 000(100%) 60,000(100%) 140,000(100%)
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of film. If PP is used domestically for bags for rice, sugar,
tapioca, copra and cement, in addition to fertilizer, then PP de-
mand would be around 30, 000 tons in 1980, In addition to the use
as film, PP is also used in the household articles and miscellane-

ous goods as shown in Table II-19.

The polypropyler: demand is estimated to follow a trend given in
Table 11-20 for the 1972-1985 period,

Table 11-20 Indonesia's Estimated Domestic Demand

for PP
(Unit: tons)
'72 75 '76 77 '78 '79 '80 '81 '82 '83 '84 '85
8, 000 22,500 36, 500 60, 000 85, 600 120, 000
117, 500 28, 500 46, 500 71,500 101, 000 124, 000

Like PVC, Pertamina will start a 20,000 ton per year polypropyl-
ene plant in 1973, Therefore the polypropylene demands contem-

plated under this project are as given in Table II- 21,

Table II-21 Estimated Net Domestic Demand for PP

(Unit: tons)
'75 '76 '77 '78 '79 '80 '81 '82 '83 '84 '85
- 8,500 26, 500 51,500 81,000 120, 000
2,500 16,500 40,000 65, 000 100, 000

In order to prove the accuracy of the above estimation based upon
microscopic analyses of plastics markets, we also calculated the
demands for all resins, using the demand growth rates of each
resin estimated for the 1972-1980 period and the per-capita plas-
tics consumption estimated for 1980, given in Table II- 22,
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Table 11-22 Estimated Average Growth Rate and Estimated
Consumption per capita for Each Resin

Consumption per-capita

Estimated Average

_growth rate (Unit- Kg/yr.)
1972 - 1980 1972 1980
LDPE 17% 0. 21 0. 60
HDPE 11% 0. 06 0.13
PVvVC 16% 0.20 0.53
Polystyrene 22% 0. 04 0.16
PP 28% 0. 06 0.40

Table 1I-23 Demand for Each Resin Estimated in Macroscopic
and Microscopic Analyses - 1980

(Unit: tons)

Macro Micro
LDPE 100, 000 - 130,000 90. 000
HDPE 25,000 - 32,000 20. 000
PVC 75,000 - 90, 000 80, 000
Polystyrene 22,000 - 27,000 25, 000
PP 45,000 - 60,000 60, 000

We adopted the results of microscopic analyses as the more

accurate data on the domestic demands for plastics.

Synthetic Fibers

The per-capita fiber consumption, which was 0.8 Kg in 1970 in
Indonesia, is estimated to reach 2.4 K¢ in 1980, which is almost
identical with that of today's Hong Kong (3.6 Kg) and Thailand
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(2. 4 Ag). The ratio of synthetic fiber to total fiber in demands
will approach about 28% in 1 974 and 107 i "0,
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Export Markets

Potential demands, by types of products within the scope of this
survey, were calculated for each of the ECAFE region countries,
from estimated demand and production in these countries. Then
possible volumes of export of Indonesian products were calculated
based upon estimated shares of Indonesian products in those poten-
tial demands. Those countries which fall within a) to d), below,
were excluded from the target export markets for Indonesian pro-
ducts, even if they have potential demands, because we could not

rate them as constant markets for Indonesian petrochemicals.

a) Those countries of which the industrial level for petrochemi-
cal has already reached not only to satisfy whole domestic
demands but also to have stable export markets: They can be
spot markets to fill the demand-supply gap, but cannot be con-
stant export markets for Indonesian petrochemicals from long-

term point of view, Only Japan falls under this category,

Those countries which have petrochemical industries of their
own; Judging from available petrochemical production infor-
mation, Indonesia will have a possibility to export products to
those countries in the future when the demand have outrun the
supply. However, it is more likely that they will construct
new plants or scale up existing ones, in order to attain their
self-sufficiency. In addition, thev are, and will be, taking
such measures as import bans or high customs duties, In the
light of these circumstances, they can be spot markets for
Indonesian products, but can never be constant markets,

Australia, India, and korea fall under this category.,

Those countries in which petrochemical industries are not

yet commercialized, but will sure be established in the future

(1975-1985); they will take protective measures for their




petrochemical industries, and hence are no better than spot
export markets for Indonesian products; Iran and Thailand

fall under this category.

d) China is based upon planned economy, under which supply
plans are so designed to meet the domestic demand that it
cannot be considered as an export market for Indonesian

products.

However, among the above countries to be eliminated, we pre-
dicted that the start-up of the Thai petrochemical complex would
be postponed from initially scheduled date of 1976 to 1979, This
is due to the problem of the percentage of interests in the joint
venture secured by the Japanese group and Thailand, and the
problem of ethylene price which has aroused disputes between
the ethylene suppliers and the downstream industries. We con-
sidered that Thailand could continue to be an export market for
the Indonesian petrochemicals until 1969. Then we obtain the 7
countries of the Philippines, Hong Kong, New Zealand, Singapore,
Malaysia, Sri-Lanka, and Thailand as the possible export markets

for Indonesian petrochemicals.

Possible volumes of export of Indonesian products to the above
7 countries are given in Table II-25 to II-33. While taking
into consideration the competition with .Japanese, European, U.S.
and other makers, we calculated the minimum and the maximum

volumes of export.

As for plastics, at present, Japan has the largest share in the ECAFE
region. Taking advantage of its geographical location close to the
ECAFE region countries, .Japan has already established its sales net-
works through capital participation, technical services, and managerial

guidance. It will thus be difficult for Indonesia to compete with
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Japanese products in those countries, even when its products are

lower-priced than the corresponding .Tapanese products,

Keeping these circumstances in mind, we calculated the possible
volumes of export of Indonesian petrochemicals to each of the 7
target countries. Our calculation is based on an assumption that
after the share of a .Japanese product is subtracted from a poten-
tial market of the same product, the Indonesian product would
secure 20% (min) to 30% (max) of the remaining share in each of
the target countries, When we fixed the extent of the above per-
centages, we took into consideration the competition from products

of European, U.S., and newcoming ECAFE region countries.

Besides, though Japan will keep its predominant shares of plastics
in the ECAFE region countries, we can give more optimistic possi-

ble volumes of export if Indonesia gets some Japanese share,

Only for reference, we would like to show in the same table the
extent of Indonesian share gained on the assumption that an Indo-
nesian product can successfully occupy 20% of the share of a cor-
responding Japanese product. We do not think it impossible for
Indonesia to increase the sales if Indonesia takes some appropriate
means, such as joint export with a big partner, in order to penetrate

the Japanese market,

As for synthetic fibers, we calculated the possible volumes of ex-
ports, depending on information obtained from experts of each

country and Japanese trade firms, We estimated that an Indo-
nesian share would be 5 to 10% of the potential market of pro-

ducts,
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3.4

We adopted the minimum values in the final estimation of export

volumes, and forecasted that exports of all products would remain
on the same level from 1080 on. Indumnesian products will have to
compete with those produced at international-scole planta of
Japanese, European. and the . 8. mahkers and with those products
of newcomers in the ECAFE region, R is ‘ery rinky to set a
higher degree of dependence upun expor! from the beginning of the
petrochemical industrialization in indonestia in such severer ter-

national export situations.

Price

The domestic prices and export prices of those domestic potro-

chemicals produced in Indonesia are fined in accordance with the

trend in the export prices of Japane-® producis. because lapan

is the largest supplier of petrochem icais to Southesst Ania and ,
is  keeping its position as the price loader Future expur! prices
of .Tapanese petrochemicals will show such a trend as dopicied

below.

Export prices
Remuanerative '
price
| n "
1998 107 1000 Year
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renomnaile oapur: prices v il W maintained herefore export
Priees & M remiinuudly Fi00 o 1 foR PRTEEN! POF annum o

everage meresl. v #dBr ‘o wifee! the riee of production cos!

> Nage Hl cmn@Btitive o petrechon iral onprt « (il again be-
eume Bl e ‘e cunirwed conetructie of petrochemical com-

Pleaee & 'Re Snthens Asiar rogiess This campetitian will un.
obie SAPnet PP 0o ‘e chaurt ‘he tise of prethuc ' ion toete hut w |
0 hiiged ‘v Mmalntair c@hoter! Price 0vels
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Table II-34

LDPE

HDPE

PP

PVC

VCM

Polystyrene

DOP

EG

Caprolactam

TPA

Estimated Price of Indonesian

Petrochemicals
Price 1977
Domestic 340
Export 262
Domestic 347
Export 287
Domestic 357
Export 287
Domestic 322
Export 252
Domestic 192
Domestic 336
Export 266
Domestic 387
Domestic 257
Domestic 565
Domestic 440

-85 -

(Unit: $/ton)

1980

360
280

370
310

380
310

340
270

200

350
280

390
270
600

470

1985

375
295

390
330

400
330

355
285

210

360
290

410

280

660

520




4. Resource Study

4.1

Petroleum - Naphtha

(1)

(2)

Crude Oil Situation in Indonesia

Indonesia is the second largest oil-producing country after
Iran in the ECAFE region. Production of Crude oil has begun
to show a remarkable increase in 1968, amounting to 55. 4
million K1 in 1971 and more than 70% of this production was

exported,

Indonesian crude oils are particularly characterized by their
low sulfur content as compared with Middle East crudes (e. g.,
average 0. 1% sulfur content in contrast to average 2. 3% in the
Middle East crudes). This characteristic makes the Indonesian
curde oils quite valuable for the control of environmental pollu-

tion, which is now arousing worldwide concerns.

Although it is predicted in Indonesia that crude oil production
from existing oil wells will trend downward in the future, at-
tempt to develop new oil fields is actively under way, so as to
overcome such downward trend. The total oil production is

estimate to increase in the years to come.

President Sutowo of Pertamina has stated that the oil produc-
tion would reach 1.5 million BPCD (or 87 million K1 annually)
in 1973, 2 million BPCD (or 116 million Kl annually) in 1975
and 3 million BPCD (or 174 million K1 annually) in 1980,

Petroleum Product Market in Indonesia

All the refineries in Indonesia are operated by Pertamina

excepting Jjepu refinery owned by LEMIGAS, Crude oil re-
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(3)

fining capacity is at present 396, 000 BPSD, (20, 778, 120Kl
annually)., A half or more of the oil products produced in
Indonesia was domestically consumed, and less than a half

was exported in 1971,

It can be estimated, however, that the domestic consumption
will be outrun by export from 1972 on, On the contary, kero-
sene, gas oil, and asphalt depend partly on import because

their production cannot catch up with domestic demand.

Kerosene is the most important petroleum product for civilian
requirements in Indonesia and its demand will grow steadily.
With regard to asphalt, about 90% of 200, 000 tons/yr. of pres-
ent annual demand can be supplied domestically when the
Pladju refinery is put into full operation, However it is
stressed that infrastructure should be further expanded for
Indonesian industrialization, and that asphalt demand is con-

tinuously growing larger,

For the production of asphalt it is more advantageous to use
Middle East crude oil, high-sulfur, but inexpensive, such as,
e. g., Khafji crude, than to use costly Minas crude. If about
560, 000 tons are expected for the 1980 asphalt demand, neces-
sary Khafji crude oil amounts to 40, 000 BPSD (6, 360 K1/D),
from which about 300, 000 tons/yr. of naphtha is available,
And if this amount of naphtha is allocated to the use as the
Petrochemical raw material, about 100, 000 tons/yr. of ethyl-

ene will be produced.

Availability of Naphtha as Petrochemical Raw Material

in Indonesia

According to the information given by Pertamina, the naphtha
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available for petrochemical use is at present 5, 000 BPSD
(795 K1/day) of Minas naphtha and 5, 000 BPSD (795 K1/day) of
Java Sea naphtha. These quantities correspond to a little over

100, 000 tons per year in terms of ethylene production,

In anticipation of future success of the resources develop-
ment now in active progress, the Indonesian Government ex-
pects for a petrochemical complex to be planned in such a
way that the complex is not based upon present availability
of natural resources, but should contribute to the future de-
velopment of petroleum resource and the future programs for

supplying oil products.

Such an object can be achieved in this preliminary study, by
planning on a petrochemical industrialization project based
upon market forecasting of petrochemical products and by
clarifying the quality and quantity of the raw material naphtha

required for that project,

Generally speaking, the yields of ehtylene and other co-products
vary depending on the quality of naphtha and the operation con-
ditions of cracking. The PONA: analysis values of feed naphtha
relate to yields of olefins under the same operation condition,

as follows:

Naphtha which contains a large amount of paraffins, in parti-
cular n-paraffins, gives higher ethylene yields. When cracked
under the same conditions, i-paraffins produce less ethylene
and more propylene than n-paraffins do. Therefore, naphtha
which is high in i-paraffin content cannot be called a good feed-

stock in case maximum ethylene production is intended.

* P: Paraffin O: Olefin N: Naphthene A: Aromatics
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A feedstock which has a low n-paraffins/i-paraffine ratio

is preferable in case emphasis is placed on high propylene
yield. A feedstock which is high in naphthene content does
not improve ethylene yield, but shows a trend towards
heightening butadiene content in C4 fraction and aromatics
content in cracked gasoline. Aromatics in feed naphtha have
extremely great thermal stability., Therefore, a feedstock

high in aromatics is not preferable for olefin production,
It was assumed in our study that naphtha from Minas crude

oil was used as a feed to naphtha cracking complex, Specifi-
cations of this feed naphtha are shown in the Table 11-35.

Table 11-35 Specifications of Minas Naphtha

TBP cut 1BP 49°C (120°F)
EP 180°C (355°F)

Yield on Crude 12.6 vol % 11,3 wt %
Specific Gravity 0,733
APl (60/60°F) 61,5
PONA Analysis (vol %)

Paraffin 62

Olefin 0

Naphthene 37

Aromatics 1

Naphtha reforming is also an important measure for the pro-
duction of aromatics. Since aromatics in feed naphtha are not
affected in the reforming process and since naphthenes are
converted to aromatics at a high conversion rate, naphtha with
high contents of aromatics and naphthenes is suitable as the

feed to reforming.
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Java Sea Naphtha has such high contents of aromatics and
naphthenes that it was selected as a reforming feed in our

study.

Table II-36 Specifications of Java Sea Naphtha

Cut Range 82,2 - 149°C (180 - 300' V)
Specific Gravity 0,743
APl (60/60°F) 59
PONA Analysis (vol %)
Paraffin
Olefin
Naphthene

Aromatics

Natural Gas

(1) Natural Gas Situation in Indonesia

Indonesia's natural gas deposits and its production are
registered as given in Table [[-37. (These figures do not

Table II-37 Natural Gas Deposits and Production

(Unit: 108 NmY)
Reserves (1969) Production (1971)

North Sumatra 5, 860 460
Central Sumatra 22,199
South Sumatra 21,104
Java 6, 188 L
Kalimantan 3,581 470

) .11

Total 58,1132 1,228

(Source: Directorate General of Otl & Gine,
The Indonesian Government)




include recently discovered new gas fields. both onshore
and offshore. )

Despite these abundant reserves. the mituation in natural fun
product ton and utilization is still on an unsatinfactory level,

Present activitieas and future plans are ax follows:

Mertaminag U nit | It wupplied the | 1IN plant and the carbwon
black plant (channel biack at 7 000 tane v b with 116 milljon
Nm' vr  of natural gan i 1971 If these plante are in full
aperation  thes are estimated 10 consume 134 million Nm?d ve.

of natural gan

n other wards. natural gas will not be avatlable for the new
Projoct as king a8 preeen! produc! bhn lovel f 460 million

NV ve  1s maintained

Acenpding 1o the latent iInformaties  Mobil (Rl hae succoss-
folly fonmned 1arge ecale natural gas fields 1 'he Arur area in
NaPth Sumaira ondl hae anncunced 1o erect + | N pland (4
millian tane POF 10nr ot (1o Inltial otage! ' mar le poesiible
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Pertamina Unit III: Pertamina is now making effort for
oil field development in the Djatibarang area, and has dis-
covered natural gas. However, the 1971 production of natural
gas was as small ag 21 million Nm3/yr., and future pro-

spects for production are unknown,

Pertamina Unit IV:  The 1971 production in this area was

467 million Nm:*/yr. The natural gas from this area has the
gas composition suitable as a petrochemical raw material,
However from regional point of view, the infrastructure of

this area is extremely undeveloped.

Even if consideration is given only to the problem of trans-
portation to markets (mainly to Java lsland as the Indonesian
domestic market), it will be unappropriate to establish a

petrochemical base in this area.

Caltex: The company produced 449 million Nm“‘/yr. of
natural gas in 1971, but has not made public the gas com-
position. In order to tuke the (altex gas into consideration,

special negotiations will be required with the company,

Pertamina Unit V and lemigas:  Production in negligible in

both cuses.

Amllghﬂui\ of Naturul Cian u!w&!«v!‘!?j‘l:{"!t'«l!ii}:ﬁ!.!{.kl!_ »Muteria_g

According to the Ministry of Mining. present volume of natural
gun oy ntbuble or the petrochemical raw material is siniply
much u vohune agto permit production ot 60, 000 tons vr. of
othviene. (M the other hand, hdonesian Government |x op-
timistie oo the future production with a buckground of the pre-
sent active development of petroleum and nutural gus resources,

although Guantitative forecanting 1s 1ot available.



Therefore, in respect to natural gas, the Indonesian Govern-
ment has informed us of its intention that, by panning on
petrochemical industrialization project based upon future
prospecting of petrochemical markets, and by clarifying the
quality and quantity of the raw material natural gas required
for the project, the present study should serve as an aid in

planning on future natural gas development project.

For the production of ethylene the quality of gas has to be
satisfactory; in other words, the content of Cy+ is required
to be at least 5 volume %. Since Indonesian natural gas is
generally of a wet type, we took North Sumatra natural gas
has having the following composition as the illustrative feed
in our gas cracking study (Table II-38).

Table II-38 Specification of Natural Gas
(North Sumatra)

(Unit: vol %)

Methane 66.5
Ethane 13
Propane 10
C4 Fraction 1
Cs Fraction 3
Hydrogen Sulfide nil
Carbon Dioxide 0.5
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5. Petrochemical Complex in Indonesia / : , )
/ , .

5.1

General

The following ten products are selected as the promising petro-
chemical products with sufficient demands to afford their domes-

tic production in Indonesia;

For plastics: Vinyl Chloride Monomer- Polyvinyl
Chloride, Low Density Polyethylene,
High Density Polyethylene, Polystyrene,
Polypropylene

For Synthetic fibers: Caprolactam for Nylon 6, Ethylene
Glycol and Terephthalic Acid for
Polyester fiber

For Plasticizer: Dioctyl Phthalate

We present examples of typical and reasonable petrochemical
complexes using naphtha and natural gas available in Indonesia
as the starting feedstocks and reflecting technical, economic,

and other pertinent factors,

We set forward our preliminary feasibility study on the follow-

ing premises:

(1) As a domestic market condition, there would not be taken
strong protective measures for the domestic petrochemical
industry, such as high tariffs barrier against import or
import bans. In other words, a pre-requisite of our study
is that the petrochemicals produced in the complex we are
planning on will have to be of the internationally acceptable

quality and be marketable at international prices.




(2) As a principal attitude towalt@ & IREZEELE 22 =2 70 e
market demands, we would consider petrochemical complexes
on such scale as to meet the estimated demands in market as
fully as possible, This is mainly because it is rather advan-
tageous to construct as large a plant as possible from a view

point of scale merit only if there is a large demand.

(3) Natural resources development and long-term‘ industrializa-
tion plan are now getting under way simultaneously in Indo-
nesia. Especially the development of Indonesian petroleum
and natural gas characterized by their low-sulfur content is
actively proceeding in response to rapid increase in world-
wide demand for clean energy. Accordingly the future avail-

ability of natural resources can hardly be predicted.

The Indonesian Government expected that the future petro-

chemical complex would be depicted from the market en-
vironment and the resource requirements of the complexes
would be clarified.

Therefore, we would plan on petrochemical complexes on the
assumption that all the requirements for raw materials would

be satisfactorily supplied.

(4) Orientation of complex sites is not made,

Further it is requested to group a total of not less than eight
production units in at least two alternatives by product or by
process, as far as possible, into one or more integrated
complexes in the Term of Reference, 2.01 D "Production
Units",

- 61 -




The results of our market study have left the 10 commodi-
ties as the promising petrochemical products which are like-
ly to have reasonable demands in the Indonesian market, and
all of these commodities are not of special types, hut very

common types in petrochemical complexes,

Therefore it would not be so important to present alternative
schemes of petrochemical complexes by selecting 8 constitu-

ent products from only 10 candidate commodities.

We planned on complexes organized with the above 10 com-

modities and will present the alternative schemes by process.

In Indonesia, naphtha and natural gas are conceivable as the

petrochemical raw materials,

Naphtha cracking co-produces olefins and aromatics, both
usable as the basic chemicals for petrochemical production
(Mainly the former is used for plastics production, and the

latter for synthetic fiber production),

Natural gas cracking produces only olefins and not aromatics.

Therefore, we planned a complex based upon naphtha crack-
ing, and as the alternative scheme associated with processes,
we planned another complex hased upon natural gas cracking
for olefins production and upon naphtha reforming for aromat-

ics production,

In consideration of petrochemical complexes, it was supposed

that a utility center to provide them with electric power, steam

and water, as well as auxiliary plants to supply the complexes
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criteria of rate of return on investment for basic chemicals

sector is set to 7, 5%,

(W the other hand, the downstream wsector to produce plastics
and raw materials for svnthetic fibers is usually operated by
half private or wholely private companies, hecause this sector
necessitates different sales networks for its various products,
and requires elaborated nales techniques, such s, for example,
technical services to users, managerial and capital assistunce,
etc. Therefore a necesmar: rate of return on investment is set
preferatiy to 15" or at least 10°% for the downst ream products

spctor.

™e rates of return on investment for Case 1 and 11 are shown
w Table 1I-42.
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At the same time, it may also become necessary to plan a less-

scale complex based on less commodities, in response to the

restriction, if any, in financed amount, while efforts should be
made not to lose international competitiveness. On an occasion
of such planning, the minimum economic size complex shown in

the Annex A will serve as a guide.
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ABBREVIATION

Alkylbenzene Sulfonate

Di-octy! Phthalate
Kthylene Glycol
Ethylene Oxide
High Density Polyethylene
Linear Alkylbenzene Sulfonate
Low Density Polyethylene
not available
negligible
Natural Gas
Polyethylene
Polypropylene

PVC Polyvinyl Chloride

TPA Terephthalic Acid

VCM Vinyl Chloride Monomer

Tons in this report is meant metric tons unless particularly

remarked,

The mark of $ refers in this report to the U.S. dollar, unless
noted otherwise. The dollar prices stand on the rate of 1 SDR
unit = US$0. 921053 i.e., the rate which had been used until

downard revaluation of the dollar on Feb. 12, 1973.




IHI. GENERAL CONCEPTION OF PETROCHEMIC AL
INDUSTRY IN THE WORLD

General Features of Petrochemical Industry

Historically the petrochemical industry is said to have started in
1920, when Standard Oil Co., New Jersey of the U, S. inaugurat-
ed production of isopropyl alcohol from propylene. However,
it is in 19508 even in an developed country such as the U, S. that
the petrochemical industry has come to play an important role
through combination with techniques from high polymer synthetic
chemistry, producing new materials such as synthetic resins,

synthetic fibers, synthetic rubber, etc.

Meanwhile, in Europe and Japan, the petrochemical industry
started in 19508 and rapidly developed with a background of large-
scale development of the petroleum industry caused by shift of
energy from coal to petroleum, The petrochemical industry in
developed countries took a central position in industrial structure
as one of the material-supplying industries, such as steel-making

industry,

During 1960s, the petrochemical industries have grown at a pro-
duction growth rate of 10 to 20% per annum in Western Europe and
the U.S, and at a striking growth rate of 20 to 30% per annum in

Japan,

Since 1970, world petrochemical industries have been experiencing
slower tempo of growth and a problem of over-capacity, Never-

theless, from long-term point of view, continued steady growth is
predictable for the world petrochemical industries. For example,

the petrochemical industry is estimated to grow at a rate of 10to 13%



per annum in Europe, at 8 to 10% per annum in the U,S, and at
around 10% in Japan. Concurrently with the recovery of business
gituations, the demand-supply balance of ethylene has been tighten-
ing in the U.S., after several years' discontinuance of investments
on new plants or scale-up of existing plants. (e.g., the U.S. supply
capacity of 10, 500, 000 tons/yr., a demand of 10 million tons/yr.,
and an operation rate of 95% in 1972), In Western Furope, a sup-
ply capacity of 10, 240,000 tons/yr., a demand of 9, 020,000 tons/yr.

and the present operation rate of 88% are expected to rise to

a rate of 90% or more in 1974, In Japan, & supply capacity of

4, 810,000 tons/yr., a demand of 3,720, 000 tons/yr. and the pres-
ent operation rate of 77% are expected to move to a rate of 95% in

1975,

In the meantime, since the latter half of 1960s, an increasing num-
ber of developing countries has been attempting, as one of objectives
of their economic plan, to promote industrialization to change their
economic and trade structures which were more dependent

upon the primary industry, and thereby to attain economical
independency. At the same time, they have been promoting
this development from both social and economic aspects, put-
ting more emphasis on the spreading effects resulting in de-
velopment of various industries within the country, such as
increased opportunities of employment, expanded education
brought about by industrialization, and increased national more

income levels,

The petrochemical industry was adopted by many countries as a key
measure for industrialization. Such a trend indicates that petro-
chemical industrialization will rapidly be under way in Latin America,

Asia, and Africa in 19708 and 1980s.




The petrochemical industries in the world are predicted for 1980

as follows:

The U.S. which has taken an outstanding position until 1960 will
gradually lower its position. Instead, Furope will outrun the U. S,
in ethylene production in 1980, and developing countries will have
the ethylene production capacity accounting for about 8% of the

world total.

The Association of the Petrochemical Industry (Japan) has been
publishing every year a report on worldwide ethylene production
capacities, by compiling reliable information from many

periodicals. According to its latest report, the ethylene produc-

Table II1-1 Worldwide Olefin Production and Trend Forecast

(Unit-  x 106 tons ‘yr.)

1960 1965 1970 197% 1900
U.S. A 2.6 (76%) 4.6 (817) 7.5 (46%) 12.0 (39%) 18.0 (36%)
g W. Europe 0.7 (21%) 2.0 (27%) 6.0 (368%) 12.0 (38%) 19.0 (38%)
_ﬁ" Japan 0.1 ( I%) 0.8 (11%) 2.4 (14%) 44 (14%) 7.0 (14%)
i  Others neg. ( 0%) 0.1 (1% 0.7 ( 4%) 2.1 (1%) 6.0 (12%)
Total 3.4 (100%) 7.5 (100%) 16.6 (100%) 35. 5 (100%) 50. 0 (100%)
U.S. A, 1.2 (87%) 2.3 (47%) 3.8 (39%) 5.6 (36%) 8.2 (347%)
! W. Europe 0.5 (28%) 1.8  (37%) 3.6 (39%) 5.6 (36%) 8.9 (37%)
E Japan 0.1 (%) 0.6 (12%) 1.8 (17%) 3.0 (20%) 6.5 (19%)
Others neg. ( -) 0.2 ( 4%) 0.5 ( 5%) 1.2 ( 8%) 2.4 (10%)
Total 1.8 (100%) 4.9 (100%) 9.3 (100%) 15. 4 (100%) 23, 8(100%)
U.S. A, 0.9 (80%) 1.3 (11%) 1.6 (53%) 1.8 (44%) 2.7 (42%)
W. Europe 0.2 (18%) 0.4 (22%) 0.8 (27T%) 1.4 (34%) 2.3 (M%)
Japan 0.02 ( 2%) 0.1 (5% 0.4 (13%) 0.8 (15%) 1.0 (15%)
& Others neg. ( -) 0.03 ( 2%) 0.2 (%) 0.3 (%) 0.5 ( %)
Total 1.12 (100%) 1. 83 (100%) 3.0 (100%) 4. 1(100%) €. 5(100%)

(Chemical & Engineering News, June 8, 1070, p. 24)




tion capacities in the world as of the end of 1971 are shown in

Table I11-3.

With respect to petrochemical demands, many interesting forecasts
were presented at a conference (Budapest, llungary) held by the
European Chemical Marketing Research Association (ECMRA).
Among them, main forecasts are as given in the following tables,

from I11-4 to I1I-7.

Table [II-2 Ethylene Production Capacity in the World

(Unit: x 108 tons/yr.)

1965 1970 1975 1980

8.69 27.8 46.8-55. 2 68.9-78.9

Developed Countries (98.7%)  (92.7%)  (92-91.9%)  (91.9-91.7%)

0.11 2.2 4.1-4.8 6.1-17.1
Developing Countries (1.3%)  (7.3%)  (8-8.1%) (8.1-8. 3%)

: 0. ¢ 50. 9-60. 0 75.0-86.0
World Total: 8.8 0.0

(100%) (1009,) (100%) (100%)

Breakdown of Developing Countries

0.10 1,156 2,40-2,60 3,20-3.758

Latin America (11%)  (3.9%) (4.7 -4.3%) (4.3 -4.4%)

A 0.0 1.025 1.60-2.05 2.70-3.10
ela ©.1%)  (3.4%) (3.1 -3.4%) (3.6 -3.6%)

. 0.035 0.10-0.15 0.20-0, 28
Africa (=) (0. 1%) 0.2 -0.3%) (0.3 -0.3%)

(Source: K. H. Imhausen; Chemistry &
Industry (1.ondon), Dec, 5, 1970,
p. 1559)
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Table IlI-3 Worldwide Ethllene Production
Capacities - end of 1971

(Unit: x 103 tons/yr.)

Existing In planning After completion

(North & South America)

U.S. A, & Puerto Rico 10, 231 1,316 11, 547
Canada 573 964 1,261
Mexico 71 364 435
South America 205 1,105 1,374
Sub-Total llI 170 3I 749 14.617

(Western Europe)

France 1,163 1, 260 2,293
Italy 1,588 1, 850 3,274
Netherlands 1, 230 850 2,080
United Kingdom 1,510 790 2,240
West Germany 2,723 2,634 5, 357
Others 1,389 1,385 2,774
Sub-Total 9,603 8,769 18,018
(Africa & Middle East) 203 1,033 1,212

(Asia & Australia)

Japan 4,514 300 4,814
Australia 278 80 338
Others 194 1,397 1,581
Sub- Total 4,984 1,157 6, 7141
Total 25| 960 15| 308 40| 588
Eastern Europe 1,047 3,035 3,082

World Total 217,007 18, 343 44, 570




According to these tables, the worldwide 1980 demand for synthetic ‘
resins is estimated to reach 90 million tons, or more than three

times as large as the 1970 figure. The proportion of polyolefins in

this total amount will rise from 27% in 1970 to 33% in 1980, running

ahead of PVC. Of the polyolefins, LDPE will move from 63% in

1970 down to 56% in 1980, although it will be still a dominant ma-

terial. PP consumption will grow, and is estimated to be on the

same level as that of HDPE, Dr. K.IH. Roenitz of loechst A, G,

predicts that the demands for synthetic resins will steadily grow,

despite short-range slow-down, and that in 1980s, these demands

will go ahead in terms of volume of the consumption of conventional

materials containing metals. i

Table I[11-4 Wworld Demands for Plastics

(Uinit: x 10° tons/yr.)

1970 1975 1980
Total Plastics 30.0 53.5 92.0
Polyolefins 8.0 16.0 30.0
Low Density Polyethylene 5.0 9.7 17.0
High Density Polyethylene 1.7 3.5 6.5
Polypropylene 1.3 2.8 6.5

Table 111-5 World Demands for Synthetic Fibers

(Unit: x 108 tons/yr.)

All fibers Synthetics  Polyesters Nylons Acrylics
1969 21,2 4,4 1.4 1.8 .9
1980 30.7 12.0 4.6 4.1 .3

-6 -

(Hoechst A.G. estimation, Chemical Age, Jan, 30, 1970)




As for synthetic fibers, Dr. Zwick of Hoechst A.G. predicted an
increase of about 2.7 times from 4, 37 million tons in 1969 to 12

million tons in 1980, During the same period, polyester was esti-

mated to outrun polyamide (nylon).

As stated above, the world petrochemical industry will undergo still
steady expansion and growth, At the same time, it will become
more diversified regionally, when such newcomers as developing

countries make entry into this field successively,

Table I1I-6 World Demand for Rubber

(Unit: x 108 tons/yr.)

Natural Rubber Synthetic Rubber Total

1970 2.70 6. 40 9.10
1980 3.25 8. 60 11, 85
1985 3.85 11, 45 15. 30

Table 1117 World Demands for Surface Active Substances

(Unit: x 103 tons/yr.)

Hard ABS  Soft LAS Sy:l'c:.igh Alpha-olefins Et:g::“
1970 154,0 331.0 68.0 83. 5 180.0
1975 18,0 861.0 140, 0 95.0 310.0
1980 - 838.0 255. 0 150.0 460.0




With the waves of technological innovation, petrochemical plants
rapidly become expanded, and now, scale of petrochemical com-
plex has reached 200, 000 to 500, 000 ton per year in terms of
ethylene production. However, the merit of large capacities is
now highly valued only with a proviso that large amounts of
byproduced fractions should be effectively utilized, while
keeping a high operating rate, In other words, it is neces-
sary to secure large markets for various petrochemical pro-
ducts derived from olefins, aromatics, and other basic chemi-

cals,

Free competition in construction of large plant in 1960s has given
raise to large surplus in plant capacity and unreasonable reduction
in prices of petrochemicals in early 19708, Investment on plant
will resume from 1973 in the U.S. and from 1974 or 1975 in Europe
and Japan. In those occasions, efforts for adjustment of invest-
ment on new plant will have to be made. Cooperation is already

in progress on the international level in the world petrochemical

industry, especially in West Europe.

New entry of developihg countries in this field is under way in such
situations, Therefore, whether one likes it or not, the international
coordination cannot but become one of the most import way of the
world petrochemical industry, This is also the way which other

mature key industries have followed,



General Pattern of International Trade

Generally speaking, petrochemical processes will become more
and more standardized internationally, and the quality of products
will also become standardized, so as to be acceptable in inter-

national market.

Solvents and mionomers are specified as to purity or impurities,
such as, for example, sulfur, CO, and H9O in the polymer grade
olefins, Polymers are specified as to their melt index, density,

average molecular weight, molecular weight distribution, etc.

Once products can satisfy these standards, their trade will then
depend upon their international balances of supply and demand,

prices, and other trade conditions.

The following can be in general said for the demand-supply balances
of petrochemicals. Demands for a product usually show a continue
ous growth, whereas its supply shows a stepwise growth pattern
which appears each time when construction of a new plant or plant

scale-up is materialized,

It is usual, therefore, that an excess or a deficit of supply takes
place alternately in the demand-supply balance of petrochemical
products, In order to fill the gap between demand and supply,
either export or import would become necessary in an alternate
manner, likewise. Such a situation would be seen more clearly
in the cases of those plants with larger economic scale, and spot
export or import caused in such a situation is one of the charac-

teristics observed in the petrochemical trade pattern.




As will be described later, oil-producing countries can fix by r
themselves raw material prices and for this reason, oil-produc-

ing countries can produce petrochemicals at lower costs than in

non -producing countries and they can export their '"low-cost

petrochemical products'' in the world market.

The above trend is already observed in ammonia production and
its export from Kuwait and Saudi Arabia, The recently announced
a butadiene project plan in Algeria and the Iranian petrochemical
complex project wherein 40% to 60% of production is intended for

export will fall under this pattern.

Table I1I-8 Propylene Balance in the U.S. A.

(Unit: x 108 tons/yr.)

1970 1975 1980

(Supply)

Refinery 8.41 - 9.25 9.35 - 12,15 10,20 - 13,90

Ethylene plant 1.59 3.32 5.00

Total 10.00 - 10.84 12,67 - 15.47 15.20 - 18,90
(Demand)

Economical supply 9.00 - 9.75 11,40 -13,90 13,80 -17.10

Chemical use 3.36 5.22 7.65

Refinery use 6. 60 7.23 7.55 - 14,60

Total 9.96 12.45 15.20 - 22,25
(Balance) (-)0.96-(-)0.21 (-)1.05-(+)1.45 (-)1.40-(-)5.15

(Oil & Gas J., Oct. 6, 1989)

- 10 -




Pesides this trade pattern, bi-national barter trade is also con-

ceivable. For instance, trading of xylenes mixture and pure-

grade o- and p-xylene is undertaken between the U, S. and Japan,

The trande based upon regional differences in the structure of petro-

chemical industry is one of decisive factors affecting the world

trade of petrochemicals.

All over the world, the largest producer and consumer is the U,S.A,,

but its production structure of the petrochemicals somewhat differs

Table III-9

Butadiene Balance in the U, S. A,

and Western Europe

(Unit: x 103 tons/yr.)

1968 1970 1972 1975 1976
(U.S. A.)
Capacity 1,596 1,921 - 2,288 -
Production 1,513 1,735 1,650 1,990 1, 850
Demand 1, 546 1,796 1,750 2,173 2, 200
Import Required 33 61 100 183 350
(Western Europe)
Capacity 888 1,024 - 1, 495 -
Production 610 801 980 1,050 1, 500
Demand 600 738 870 990 1, 260
to Export 10 63 100 60 2, 200

(Prepared from data of Ericsson Chemical Service, CEER (Tokyo),
Jan, 1971, p.33 and European Chemical News (London), June 30,

1972, p. 4).

- 11 -




from that of other countries. The U.S. petrochemical industry
greatly depends upon wet natural gas or refinery gas for raw ma-
terials. Then, the yield of ethylene through these raw materials
in higher than that in naphtha-based production which is prevailing
in other countries. On the other hand, no valuable byproducts are

expected, contrary to the case of naphtha cracking.

Actually in the U, S, A., about 80% of propylene is supplied at
present from the refineries, where catalytically or thermally
cracked gas is produced. For the forecast of propylene supply

and demand in the U.S. A., the data of Table III-8.

Party because of exhaust of natural gas resource in the U, S,,
petrochemical raw materials began to be shifted from natural gas
to naphtha or gas oil. Shortage of propylene is still likely to con-

tinue in this country.

In the U, S, A., butadiene has also incurred a problem. It has long
been produced predominantly by dehydrogenation of butane or
butene there, whereas, in Europe and .Japan, it is recovered from
B-B fraction, a by-product in naphtha cracking., Accordingly, buta-
diene price is stiff and its supply is apt to be short, as shown in
Table III-9,

This table shows some inconsistency due to synthesized data, but
the U. S. A. is always short in butadiene supply, while chemicals
are always in excess in the Western Europe. Actually, Japan and

W. Europe have exported butadiene to the U.S. A, for several years.
In the U. S, A,, aromatic hydrocarbons such as benzene, toluene and

xylenes (BTX) are also supplied mainly from refineries. BTX sup-

ply and demand in the U. S. A, are shown in Table I11-10,

«12 -



BTX seems to be well balanced in the U. S. A. and this country

seems to hold additional power to export toluene and xylenes, It

is, however, very difficult to foresee future situation, because

the progress of the Maskie bill on non-1leaded gasoline will affect

BTX market. Actually, pure grade o- and p-xylene have been

exported to Japan for chemical uses, and xylenes mixture have

been reversely imported from Japan to blend them with gasoline.

Table I111-10 BTX Supply and Demand in the U. S, A,

(Unit: x 106 tons/yr.)
1965 1970 1975 1980
(Benzene)
from coal 0.38 0.38 0.36 0.33
from Petroleum, extraction 3,33 3.05 4.13 5,35
from Petroleum, dealkylation 1,90 0.75 1.11 2.00
Supply Total 5,61 4,18 5.60 7.68
Petroleum derived ratio 93,.2% 90.9% 93.4% 95.7%
Demand 2,75 4.12 5.36 7.11
5.872 7.899
(Toluene)
Supply 1,85 2. 61 3.30 4,70
Petroleum derived ratio - 97% - -
Demand 0.74 1.75 2.30 3.42
(Xylenes)
Supply 1.15 3,33 3.50 4.0
Petroleum derived ratio - 99% - -
Demand 0.58 1.33 2.33 3.50

(K.H, Loehmer & R.G. Dodge presented at an American

Chemical Society/Canadian Chemical Society joint meeting

in Toronto).

-13-



Petrochemical Industrialization in Those Developing Countries 4

which Produce Petrochemical Raw Materials

Rapid growth of the petrochemical industry in developed countries
in 1960s is largely attributable to the supply of abundant petroleum
at low costs from oil-producing countries through the hands of
major international oil companies. Until 1971, the price of petro-
leum has been always showing a downward trend, but right in that
year, the price has turned upward by the changes in world situation
which started with requests of OPEC (Organization of Petroleum
Exporting Countries) for the price hike and capital participation in

oil companies.

In addition, delays in nuclear energy development have made the

value of petroleum more and more important, as taking a major

position in world energy sources. Despite the forecast that
nuclear energy will make 10 times or more growth in 1980
over 1970, it still accounts for about 3,4% of the world total
energy. It is estimated that nuclear energy will replace petro-

leum merely from 2000 on.

As for natural gas, exhaust of this resource has imposed a critical
problem in the U.S. (The U.S. energy policies to be decided in
1973 are attracting attention as having large impact on future world

energy demands.) On the other hand, development of pipeline net-

works within each continent and sea transport of natural gas in the
form of LNG have done much to give incentive to Europe, the
Soviet Union, and other countries, forcing them to actively develop
natural gas resource. A 1980/1970 ratio of 1.7 is estimated for
the growth of natural gas production. It is also estimated that

natural gas will occupy 18. 1% of the world total energy in 1980,
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As petroleum becomes more important, oil-producing countries
will naturally take more advantageous positions in the world petro-
leum., In other words, it is expected that export of low cost petro-
chemical products from oil-producing countries will increase its

proportion in the world market,

Next, we would like to mention the features of petrochemical in-
dustrialization in developing countries having petrochemical raw
materials. In a country with a large population, such as Indonesia,
the petrochemical industry to be established will be directed, in
the first place, to the production of high polymer materials includ-
ing synthetic resins, synthetic fibers, and synthetic rubber, so as
to be able to meet the large demands for commodity goods support-
ed by its large population, High polymer materials are character-
ized in that they can be combined with the demands of general public
for these materials through processing industries which do not
necessitate large amount of capital and higher technologies, and
have visgible effects on the peoples' living way. Furthermore,
development of processing industries, with high polymer material
in their center, will have a large effect on the industrialization of a

developing country,

At the same time, exports of specific intermediate chemical pro-
ducts will be attempted on large amounts (i.e., low-cost export), if
the country can conclude a specific contract with a company of an-
other developed country, as Algeria is reportedly planning the buta-

diene production on the contract with an English company.

Progress in industrialization results in diversification and expan-
sion of the demands for petrochemicals, and thereby increases the
demands for intermediates as the raw materials for such diversi-

fied chemical products. When these demands reach an economic
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scale, production will start of intermediate chemical products
allocated to domestic demands. This will make the petrochemical
industry to grow from restricted production of high polymer ma-
terials into a key material-supplying industry which support vari-

ous industries of a country.

On the other hand, when a less populous oil -producing country
wants to establish the petrochemical industry, she cannot be de-
pendent upon the domestic market for its business basis unless she
takes the protectionistic measure gsuch as import ban or high tax
barrier for her petrochemical industry, and naturally become
more dependent upon international market., Such a petrochemical
industry, taking advantage of low cost petrochemical production,
will be able to secure export markets, but this must be decided

from highly strategic point of view.

The present state and future plans of the petrochemical industries
in those developing countries having natu ral resources available
as petrochemical raw materials will be described below. In all
countries, at least the ethylene production plants, which take the
central position in the complexes, are mainly operated by state-
owned companies, and this fact indicates that this industry has
been developed from a viewpoint of national economy, Of course,
the attitude toward development differs by country. A country tries
to attain to the self-sufficiency for petrochemical products at first
under the domestic industry protecting policies such as tariffs
barrier, and then in a step by step manner to expand its petro-
chemical industry into a large scale industry capable of making
big entry into world market. Another country constructs, from
the beginning, a large-scale complex that will be able to stand
internationally competitive, to take part positively in international

markets. Thus any petrochemical complex is decided upon political,
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social, and economic requirements of the respective country. f

Mexico is the only country already having a petrocheimical complex
among the developing countries which produce petrochemical raw
materials. In this country, ethylene production is managed by a
state-owned company, Petorleos Mexicanas (PFMEX), of which

activities in the petrochemical industry are shoun Table [[T-11,

Among the planned ethylene projects, Pajaritos plants started its
operation on March 18, 1972 and Poza Rica plants will complete in
1974 or 1975, Ethylbenzene is dehydrogenated to st\rene which in
turn is used for production of polystyrene. Fthvlene dichloride is
dehydrochlorinated to vinyl chloride which in turn 1x polimerized
to polyvinyl chloride. Thus, the Mexican petrochemical industry

Table [II-11 Mexican Petrochemical [ndustry

Unit  x 10 tons yr.)

Madero Minatitlan Pajaritos  Posa Rica Revnosa
Location . .
Tamaulipas Veracruz Veracruz \eracrus Tamaulipas
Raw material Cat cracker  Cat cracker Fthane I thane t thane
of gass of gass
Ethylene, existing 14 3 27 » "
Ethylene, planning - - 182 PN
Fthylene, total 14 3 209 I &2 Y
Derivatives 19 8
Ethyl henzene
Acetaldehvde - - 43
Ethyl chloride - - 12
Fthylene - - 114
dichloride
Fthylene oxide - - 24 -
Polyethylene - - - 50 24

", Before completion of ethviene plant, it was supplied fram Pajaritos.

-17 -




has produced polyethylene, polystyrene and polyvinyl chloride as
plastics. In addition to ethylene and its deriv tiven, the Mexican
petrochemical industry has produced aromatics by naphtha reforme-

ing and extraction, and alao SHK derived from hoth styrene and
butadéene, the latter heing produced by dehydrogenation of hutane

and bhutenes,

Table HHI.1? !Ngmm’ !nmhmiul-' Production

tnit w107 tons/yr.)

1970 1875 (target)
Fthylens 100. 68 1%, 0
Acetylone L) 100, 0
Propylene 5.9 140.0
Hon zone 11v,2 188. 0
Caprolactam 8. 2%.9
T 1%,2 4.0
Meothano! . 1%.0
pve 8.4 2800, 0
1Dy 0. 2.0
Hiy L .0
Falyety rene 1. ¢ "o
Pal yprapylone 0 15,0
\yvian LN 14, %
Il yontor Nher 10. 4 1.7
\ervlic Moy 19. 4 %0
“nn o.? 146, 0
1N y teaprone rubbe r o .0
systhetic dotergomts ae 16,8
Ine®«ti iive .. 9.0
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Rumania has two ethylene plants based upon naphtha cracking,
operated by state-owned enterprise. Brazi Proiesti complex has
a 35, 000 ton per year ethylene capacity and heen producing

24, 000 ton per year of polyethylene and 10, 000 ton per year of
ethylene oxide. Pitesti has operated a 100, 000 ton per year
ethylene plant and planned another 220, 000 ton per year ethylene
plants. At present, ethylene from Pitesti plants has heen used
for 60,000 ton per year of polyethylene production. Regarding the
future plan of the Rumanian petrochemical industry, the following

is published on Chemical & Engineering News, Aug. 9, 1971, p. 22,

Algeria has a petrochemical complex to be operated by a state-
owned enterprise, SONATRACH, at Skikda which comprises a

120, 000 ton per year ethylene plant using ethane as the raw ma-
terial, a 35,000 ton per year PVC and a 48,000 ton per year LDPE,
Reportedly, SONATRACH seems to be considering to construct an
extremely large-scale butadiene plant with a capacity of 300, 000
ton per year, based upon dehydragenation of butane recovered from
natural gas. It is said that such butadiene will be marketed in
Western Europe through the International Synthetic Rubber Co.
(London) and in the U, S, A.

Venezuela has released its petrochemical project to the undertaken
chiefly by a state-owned enterprise, Instituto Venezuelano de
Petroquimica (IVP) at Zulia, El1 Tablazo. The plant will have an
ethylene capacity of 150,000 ton per year, together with a propyl-
ene capacity of 95, 000 ton per year. Derivatives are: 50, 000 ton
per year of LDPE, which will be in charge of Polimeros del Lago
established jointly by IVP’, Ethylene Plastique (France) and local
companies; 15,000 ton per year of polystyrene in charge of
Estirencs del Zulia established jointly by IVP, Dart Industries
(U.S, A,) and local companies; 30, 000 ton per year of PVC
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in charge of Plastics de Venezuela established by IVP, B.F. Good-

rich (U.S. A.) and local companies, etc. According to the recent
information, Venezuela has an intention to join Andes group for

early materialization of its petrochemical projects.
Peru has its petrochemical projects to be undertaken by a state-
owned enterprise, Induperu at La Pampilla. The first stage of

projects is as follows:

(Unit: x 103 tons/yr.)

Product Capacity
Ethylene 40
vCM 25
PVC. suspension 20

emulision 10
LDPE 22
Phthalic anhydride 5
Synthetic rubbers 20
Maleic anhydride 5

The second stage includes production of HDPE, polypropylene,
styrene and polystyrenes, caprolactam, etc. These projects
were originally planned as a part of multi-national petrochemi-
cal plan of the Andes group, but Peru alone stepped out of line
because of the delay of undertaking. Since then, Induperu has
once tried to use a fraction of the crude oil discovered in
Amazon basin. According to the latest news, Induperu is con-
sidering to construct a complex in Northern Bolivia, in response
to the offer of Bolivian crude oil supply made by the Bolivian

Government. Then, the situation is yet fluid.
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Iran established state-owned enterprise, National Petrochemical
Co. (NPC) which is a complete subsidiary of National Iran Oil
Co. (NIOC). NPC has already been engaged in the petrochemical
business, PVC and alkylbenzene are produced by Abadan Petro-
chemical Co, established by NPC and B, F. Goodrich at a share-
holding ratio of 74 : 26. In 1971, NPC decided to establish a new
affiliate company by getting a tie-up with a Japanese group. The
project is based on natural gas cracking for ethylene production
and naphtha reforming for BTX production. Both of which will be
carried out by Iran Japan Petrochemical Co, (IJPC) which was
established by 50 : 50 joint venture between National Petrochemi-
cal Co, (NPC) and Iran Chemical Development Co. (ICDC : Japanese
Group).

The plant location is reported to be Bandar Shaphur, and natural gas
from the Ahwaz and Murun gas fields and naphtha from the Abadan

refinery are planned to be used.

(Unit: x 103 tons/yr.)

Product Capacity
Ethylene 300
LDPE 100
HDPE 50
Ethylene dichloride 300
Ethylene glycol 50
2-Ethyl hexanol not decided
Chlorine 225
Caustic Soda 250

(Total Investment: $350 million)
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Petrochemical Industrialization in Developing Countries

of ECAFE Region

Table III-13 shows three years' trade balances of those coun-
tries belonging to Southeast Asia and Oceania. Many coun-
tries in the FCAFE region has such a trade structure that they
export primary products, such as mineral resources and agricul-
tural products, and import industrial products, Due to the above
structure, they are commonly suffering from shortage of their
foreign exchange holdings, and this is one of large factors which

prevents them from developing their economy successfully.

Since the latter half of 1960s, however, a worldwide trend toward

industrialization has appecared in developing countries, and an in-

creasing number of ECAFE region countries have been making

efforts to attain economic independence and balanced trade struc-

ture, further, to solve foreign currency problem, and to promote '
social and economic development as the propagation effects result-

ing from industrialization,

The ECAFE region countries which are trying, under these cir-
cumstances, to develop their own petrochemical industries as a
key measure for industrialization include 9 countries of Indo-
nesia, Korea, India, China, Australia, Thailand, Iran, the
Philippines, and Singapore. Among them, the three countries
of Korea, Australia, and India have already launched their

petrochemical industries by putting their respective complexes

into operation, Some other countires, such as Iran, Thailand,
and China, will be sure to possess their own in the latter half of
1970s,
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Petrochemical industries in these countries will be described in
details in IV, 5, 2 and after, where country studies are dealt with,
As shown in Table III-14, those three countries in which petro-
chemical complexes are already in operation, have a total ethylene
production capacity of 355, 000 tons/yr,, which accounts for only 1 -
2% of the world total capacity of 30,000 tons/yr., as of 1972,
However, if Japan joins these countries, the five-country total

will sharply raise its ratio to the world total capacity to 20%,
because the Japanese petrochemical industry has an ethylene pro-
duction capacity of 5, 060, 000 tons/yr,, the second largest of the

world, and has fully developed as a key industry,

The petrochemical industries in Europe, the U.S. A, and Japan
are already in the era of up to 500,000 ton per year of ethylene
plants. Yet among the above three countries, Australia's

150, 000 ton per year of ethylene plant is the largest one, and

Table 111-13 Trade Balance of Countries
in Southeast Asia and Oceania

(Unit:  §& miltion)

Australin  Korea Hong Kong  [ndonesia  Malaysia Philippines India

1968 kxp, 3,529 455 1,744 1,753 1,347 B18 1,763
Lhinp, 3, 887 1,468 2,058 1,463 1, 161 1, 280 2,489
Ialance -254 «1,013 -314 290 186 -462 -728

1969 Iixp, 4,224 622 2,178 1, 833 1,152 855 1, 280
Imp, 4,066 1,825 2,457 1,824 1,178 1, 254 2,028
Balance 158 -1,203 279 9 -286 -199 -748

1970 Ixp, n.a, 835 2,514 1,957 1,680 998 n.a.
Iimp, n, a. 1,984 2,905 1,984 1,370 1,210 n. s,
l{alance n, a, 1,149 =391 -27 310 -212 n.a,

{Source: International) Financial Statistics)
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the remaining two countries sharted with a 100, 000 ton per year
of ethylene or less capacity. as gshown in Table 11I-14, These
ECAFE region countries could not operate, from the inter-
national-scale plants for such reasons as limitation in fund-
raising ability or immature domestic petrochemical markets,
Therefore, they could not enjoy the scale merit, a large chara-

cteristic of petrochemical industry.
In other words, they have never been able to stand competitive,

with developed countries such as European countries, the U.S.,

Table 1l1-14 Ethylene Production Capacity
in the ECAFE Region - 1972

(Unit: tons/yr.)

Ethylene Production

Capacity Expansion Plan

Australia ! ;g: ggg
Korea 100, 000 + 50,000
China ( 100,000

’ ( 300,000
India :g: o 130, 000 (75/76)
Iran 300, 000 (76/77)
Thailand 100, 000 (79/ 80)
Japan 5,020,000
Total (excluding Japan) 355, 000
Total (including Japan) 5,375,000
World Total 30, 000, 000




and Japan, where petrochemicals are produced at low costs in
huge plants. At present, the petrochemical industries in these
ECAFE region countries are no better than domestic market -

oriented ones, which are in operation with an aim of replacing

imported petrochemicals by domestically produced counterparts.

However, even if much cannot be expected for exports, and even

if considerable amount of foreign currency payments is required
for importing machinery and equipment for domestic petrochemi-
cal production, still a large amount of savings in the foreign ex-
change holdings are brought about by domestic production. Further-
more, various spreading effects are achieved by developing the
petrochemical industry. The above two advantages are the chief

motives of their entry into the petrochemical undertaking.

As their domestic markets become exploited and opened, those
countries next intend to expand their petrochemical industries, and
market their own products in the export markets in the ECAFE

region, As an indicator of the scale of these ECAFE market,

Table I11-15 Export of Plastic Materials

from Japan - 1971

(Unit: tons)

All Exeorts To Southeast Asia
LDPE 261, 155 143, 000
HDPE 167, 594 60, 648
pPye 145, 464 44, 000
PP 162,115 96, 166
Polystyrene 71,700 57, 000
Total 808,028 400, 814
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Japan's total plastics export stood at about 800, 000 tons in 1971,
of which 50% or 400, 000 tons were exported to Southeast Asia.
Japan's petrochemical export is now estimated to occupy 70-80%
of the Southeast Asian market. This will correspond to 500, 000 to

600, 000 tons per year. which cannot be regarded as small, even

now,

However, even if those ECAFE region countries will have expanded
their petrochemical production capacities to obtain international com-
petitiveness in the aspect of prices, the following problem still re-
mains to be solved. The export markets in which they want to start
business are mainly other developing countries in the ECAFE

region. Exports to these countries will not be possible simply

because products have low prices. In many cases. it will be
necessary to make efforts for exploitation of export markets in
such a way that suppliers offer financial and technical cooperation
to such users as plastics processing industry or textile industry
for their growth In this context, Japanese, European and U, S,
makers have been cooperating with the ECAFE fegion countries
financially, technically, or managerially for a long time. These
efforts for cooperation have strengthened the links between sup-
pliers and users, and made it difficult for newcomers to enter the

markets,

In order to overcome the afore-mentioned costly production by
small-scale plants and the problem of market exploitation, the fol-

lowing are observed,

(1)  The petrochemical industry is made to start first with a
small capacity, and as the domestic market grows, it is
gradually expanded until an international scale is reached

when such a scale can be supported by the domestic market.
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During the period, import bans or high customs duties are
imposed on imported petrochemicals, with the aim of protec-

ting domestic industry,

(2) International-scale petrochemical industry is established
from the beginning by getting partnership with Japan, the
U.S. or European countries, which have already occupying
large shares in the petrochemical markets in importing coun-

tries in the ECAFE region

The former is the cases of 4 countries of Korea, India, Australia,
and China, where petrochemical production is already commer-
cialized, and Thailand where commercialization is scheduled for
the latter half of 1970s. All these countries have planned on con-
struction of new plants or expansion, so as to meet the domestic
demands. Their products are marketed domestically. at least
during 19708. Therefore, there may be possibilities of short-
term exports to fill the gap of demand and supply in other coun-
tries, but from long-term point of view, these countries cannot
expect petrochemicals for a strategic role in export, U'pon petro-
chemical industrialization, they are imposing high customs duties
or even taking import bans on imported petrochemicals to secure
their own domestic markets, and with the growth of domestic
markets, they intend to develop their own petrochemical industries
into large-scale industries capable of taking full part in inter-

national markets.

The latter is observed in Iran, which is now setting forward its
petrochemical project with a target of start-up scheduled for 1976,
As already described as an example of those countries in which
petrochemical industrialization is based upon natural resources of

their own, this country aims at starting from the beginning with
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an international-scale petrochemical complex having a capacity of
300,000 ton per year, using as the starting material abundant natu-
ral gas produced within the country. Like Indonesia, Iran has also
advantage in the aspect of raw material cost, because of its domes-
tically produced natural resources. In addition, the country has
got into the partnership with Japan, so that its products can be ex-
ported at once to international markets, particularly to South-east
Asian markets, which have been exploited by the .Japanese group.
Iran's petrochemical project will be outiined in a section of Country
Study. It will be enough to mention here that about 40% of 100, 000
tons/yr. of LDPE and about 60% of 30, 000 tons/yr. of HDPE will
be exported. Such an export-oriented petrochemical industry is

quite different in its nature from those in other 5 countries,

(3) International-scale petrochemical plant is established from
the beginning, by regional cooperation and specialization
among countries, That is, swap trade is practised among
ECAFE region countries, so that the plant capacity of the

country in charge of the derivative can be highly scaled up.

Thus the petrochemical projects for the ECAFE region countries
would take a variety of systems, depending upon such conditions
as to whether countries have natural resources of their own,
whether they start from the beginning with an international-scale
petrochemical industry or start with a small-scale plant mainly

to meet the domestic market, or how to tie up with related indus-
tries or with foreign-capital companies. In any case, these coun-
iries are consistently trying to develop their own petrochemical
industries as a future key industry. In the course of industrializa-
tion, any of them will try to go ahead of the others in its entry into
international markets. s, that it can gain more foreign exchange

holdings and helps develop its8 own economy. Existing petrochemi-
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cal industries will further come close to an international scale, In
the latter half of 1970s, when petrochemical indsutries will have

been materialized in Iran and Thailand, export competition will
become severe among countries including Europe, the U,S, A, and

Japan,

These are still problems to be solved by the LCAFE region com-
iries for their petrochemical industrialization For example,
those countries with their own natural resources available as the
raw materials should take such policies as to take advantage of
ite superiority in terms of natural resources and be able fo pro-
duce those products which will be internationally competitive,
Measures should be taken to develop the domestic market, parti- i
cularly related industries such as plastics processing and textile

industry. and to effectively exploit the market. so that plants

with internationally competitive scales can be put into operation

as soon as possible. While solving the above problems, developing
countries will divert their petrochemical industries in 1980s from
a passive industry working on substitution for imported products
into active industries capable of gaining foreign currencies through
exports. Thus forward stepsof petrochemical industries will be-

come huge strides as a key industry in those developing countries,
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v, MARKET STUDY

Introduction
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The third object, {.e,, price forecasting, is simply based
upon the thought that domestic sales prices must not be higher
than import prices (CIF prices + charges on import) and that
export prices must not be higher than those from the other

countries,
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2.

Methodology of Market Study

(1) Demand forecast

Domestic Market

In the field of demand forecasting, particularly for long-term
prediction, it is desirable to try different techniques in order
to improve the accuracy of forecasting with cross-checking of
the independent results. The following two forecasting tech-
niques are applied in our study for deciding domestic market
size which is of particular impor:.ance to see the possibility

of the Indonesian petrochemical project.

(a) Macro-scopic forecast based upon international compari-

son study

The pattern of petrochemical consumption differs by
country. Behind such difference are there such factors
as consumers' preferences, economic levels, industrial
structures, climatic and geographical features. Through
careful examination of the above factors, a forecasting
technique which analyzes the trends in petrochemical
demands in the different countries can offer a very effec-

tive tool for comparison study.

Especially in the case of long-term forecasts in the de-
veloping countries where petrochemical markets have not
been established, cross-checked figures are said to be
careful examination of the above factors, a forecasting
technique which analyzes the trends in petrochemical
macro-scopically estimated the future petrochemical de-
mands in Indonesia by comparison study of per-capita
consumption of petrochemicals in the world, particularly

in Southeast Asian countries,
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(b) Micro-scopic estimation by end-uses
The domestically produced petrochemicals are consider-
ed to gain and develop demands in accordance with the fol-

lowing three processes.

First, domestically produced materials are substituted
for imported materials which have already occupied the

markets.

Secondly, petrochemicals are replaced for existing pro-
ducts made of traditional materials, such as wood, paper,

metals, cotton, fat and oil, etc.

Thirdly, new markets are created and developed, taking
advantages of the characteristics of petrochemicals which

traditional materials have not,

Actually, these three processes will often appear in a
combination giving a multiple effect upon overall market
development in each end-use field followed by the increase
in shares of petrochemicals in their growing markets.

The steps taken for our study of this procedure are as

follows:

1) Finding potential markets in those fields which are
likely to become the markets of petrochemical pro-

ducts for substitution or replacement.

2) Estimation of changing shares of petrochemicals in

each field.

3) Study on competition among such petrochemicals as
plastics and synthetic fibers of general-purpose

nature.
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4) Review of a possibility of new market creation.

In addition to the above two forecasting techniques, it has
been attempted to analyze the development in the Indonesian
markets for petrochemicals with life cycle of products. As
a result, it has been concluded that major petrochemicals
such as synthetic resins and synthetic fibers have passed
through the initial period of introduction and entered period

of rapid growth,

Regardless of the techniques applied we do not think it
realistic to make a simple extraporation based on the past

records of demands.

In this study, we have first foreseen the 1980 demand
structure of the petrochemicals in Indonesia. Then it has
been attempted to review their growth curves pursuing the
study of the possibility if such demand structure can be

realized in view of the present demand structure,

Export Market

Posgsible volumes of petrochemical exports from Indonesia are

predicted by the following methods,

(a) Selection of potential export markets
Potential export markets for Indonesian petrochemicals
are selected from export target markets (i.e., ECAFE
member countries) stipulated in the terms of reference
of the contract. Marketabilities of Indonesian products
in such countries have been studied in accordance with

their situation either if they have any petrochemical

complexes, or if they are still in planning stage. This




(b)

(c)

(d)

(e)

will be further described in details in IV.5 (Pre-

requisites of the ECAFE region market survey).

Demand forecasts of petrochemicals

A macroscopic technique is then applied to said potential
export markets. Their annual average rates of growth

are estimated by trend analysis for the period up to 1980
based upon the past records of all selected products.
Demand volumes are then predicted using the above growth

rates forecasted.

Estimated production

Volumes of production by product are estimated up to 1980,
in consideration of those data on existing plant capacities
by country, and of plans now available for construction of
petrochemical complexes or independent down-stream

plants.

Size of potential markets for the Indonesian products
The potential market of a product is defined as the differ-
ence between the demand volume and the estimated produc-

tion,

Exportabilities of Indonesian petrochemicals

Possible Indonesia's share for the overseas market is
estimated within a potential market of a product in a
country, We have studied market shares by the present
and expected suppliers in that country and supply pro-
grams of existing petrochemical project. From this
estimated Indonesian market share, we have calculated
a possible volume of export by product and by country.

It is assumed that possible volumes of export for the period

- 37 -




1981-1985 will remain on the same level as in 1980,
Because, despite enlargement of export markets caused by
increased demand in importing countries, there will be

big possibilities that petrochemical complexes or down-

stream industries of their own will be established in the
export target countries in 1980s'. Therefore this factor

will work toward curtailment of the overseas demand.

(2) Price Forecast

This market study has started with providing necessary data
for selection of promising products which will be able to com-
pletely substitute for imported petrochemicals without raising
price levels of petrochemicals in Indonesia.

Therefore, the maximum domestic sales prices of promising
products have come to be limited by import prices (CIF prices)
plus import charges, and thus future CIF price movements can
be regarded as an indication in forecasting domestic sales

price,

International trends in prices of petrochemicals will show
push-up of unit price mainly caused by the rise of raw ma-
terial prices and the rise of plant construction cost wherein
additional costs are required for installation of pollution control
devices.

It ig said that, on the other hand, either recent technical pro-
gress on advantage of plant scale-up has not been able to cut
such price hike so that the problems will continue to lead the

petrochemical price level to upward trend.

The domestic sales price (ex-factory price for domestic sales)
of an Indonesian domestically produced petrochemical will be

fixed referring the Japanese CIF price in Indonesia and import
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charges. It is thus necessary, at first, to predict the trend in
CIF prices of Japanese products. In doing so, attention should
be given to the changes in Japan's export attitude. Prices of
petrochemicals exported from Japan have receutly stayed on
low levels, reflecting inactive domestic demands. Then ef-
forts have been made to avoid unorderly competition and to
recover price levels, and such efforts has begun to show
evidences of effectiveness since spring in 1972, Both the .
domestic sales prices and the export prices of promising pro-
ducts have been estimated, following the procedure described

below.

(i) The standard values for the petrochemical prices in
Southeast Asia are estimated by modifying present CIF
prices of Japanese petrochemicals, taking into con-

sideration of the impact of cost increase.

(ii) Domestic sales prices of Indonesian products are fixed
within sums of CIF prices from Japan plus import

charges,

(iii) Ex-factory price for export are set to the differences
obtained by subtracting such charges as freight and
insurance from those prices which are obtained in (i),
so that both CIF prices of Indonesian and of Japanese

petrochemicals can stand on equal basis at the export

market,




Basic Concepts and Results of Product Selection

Table IV-1 gives a list of products prepared for selection of pro-
mising products. In the table, the items under the title of ''scale
standard' show the scale standards of plants of which the produc-
tion costs are supposed to form the basis of international price of
the selected products in around 1980. All figures have been calcu-
lated, based upon plans for the construction of new plants in any
countries of the world. Products have been selected at the first

step by means of elimination.

A product, of which 1980 domestic demand is foreseen to be far
less than the value of the standard plant capacity in the table, is
excluded from the view point of marketability in Indonesia. Thus,
with respect to selection of promising products from a product
group within the survey scope described in contract 2, 01. B, the

following criteria are used:

° A first requisit for selecting a promising product is such a
condition that quantitative level of estimated total demand of
that product should satisfy the production scale required to
maintain an internationally competitive price.

However, we must be careful for the application of the above
condition. Even if the level of the estimated total demand of
a product has already met satisfactory level of production,
priority should be given to the domestic demand or market
for the first place. Because it will not be a steady policy to
depend largely upon the overseas markets which seem not
always stable under keen price competion. Therefore, as
important condition, it i8 most necessary to know if the
domestic market for that product has already grown uptoa

considerable scale to be secured by firm users.
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° The second criterion for the selection of promising products
is whether or not domestic production of the necessary major
intermediate is feasible and meet its scale standard in the
course of their production from raw materials. lven when a
certain product is proved to have a demand enough to fulfill its
scale standard at first screening, it is obliged to be disquali-
fied from a promising product, in case said intermediate can
not be domestically produced for the reason that its total de-
mand inclusive of uses in other possible end products still stays

far below the intermediate scale standard.

Note: As for the products listed in Contract 2. 01, B. 5,
such as lacquers. carbon black, refrigerants, dye-
stuffs, pharmaceuticals, and toiletery, possibilities
of domestic production will be described in the later
chapter only for those products which can be derived
from production of promising products, as far as
their domestic production is of great significance
to the Indonesian economy. However, production of
such products is not intended under the designated
complex system, since their production will little
contribute to the economy of the entire complex. As
systems and tvpes of their production used to differ
by individual products, it does not seem to be advan-
tage for this project to take them into the integrated

complex.

The result of the selection of promising products are as

follows:

1) Products not eliminated among the final-products:
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° Thermo-plastic resins: LDPE, HDPE, Polystyrene, PVC

and PP

° Thermo-setting resin: Urea Resin, Phenol Resin, Melamine
Resin

° Plasticizer: DOP

? Synthetic fibers: Nylon, Polyester and Acrylic Fiber

° Synthetic detergent: Alkylbenzene-type Detergent

2) Surviving major intermediates to be used for the pro-
duction of those items listed in 1) above:
(Parenthesized names indicate corresponding f inal-

products),

Thermo-plastic resins: VCM (PVC), Styrene (Polystyrene),
Propylene (PP)

Note: Such thermo-setting resins as urea resin,
phenol resin, and melamine resin have been
eliminated because their small demands can
not satisfy the scale standard for the produc-

tion of phenol and methanol as raw materials.
° Synthetic fibers: Caprolactam (Nylon), EG, and

Telephthalic Acid (Polyester)

Note: Acrylonitrile has been eliminated, and
Acrylic Fiber have been logically eliminated
from promising product list.

° Synthetic detergent: None

Note: Alkylbenzene (hard type) detergent has been

eliminated.
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Table

Iv-1

Selection of Promising Products

Final Products

Domestic Demand

Scale

Products Main Uses in Indonesia 1971 1980 Standards Judgement Products
LDPE Household Articles, Film 22, 000 90, 000 50, 000 0 Ethylene
Sundry goods
HDPE - 6, 400 20, 000 20, 000 0 "
PVC Sundry goods, Pipe, Sheet, 19, 000 65, 000 30, 000 0 VCM
Film
Polystyrene Household Articles, 3,500 25, 000 15, 000 0 Styrene
Industrial parts
PP Household Articles, Sundry 4, 500 40, 000 30, 000 0 Propylene
goods, Film
less than
Urea Resins Adhesives, Molding Materials 300 1, 000 2,000 0 )
Phenolic Resins Paints, Molding Materials 100 1, 000 2, 000 0 ; Methanol
Melamine Resins Decorative Sheet - 1, 000 2,000 0 )
less than
Poval Adhesives, Paper Coating 200 1,000 10, 000 X
Polycarbonate Engineering Plastics - 1,000 10, 000 X
Nylon Resins - " - 1, 000 5, 000 X
less than
Polyester Building Materials, Boat 500 5,000 20, 000 X
Resins
(Phthalic Anhydr
DOP PVC Plasticizer 4, 000 40, 000 20, 000 0 (2 Ethylhexanol
Dibutyl Phthalate - 800 2, 000 10, 000 X
Nylon Clothes, Rope 4,500 20, 000 10, 000 0 Caprolactam
Polyester Clothes 17,500 80, 000 15, 000 0 :gg’e"hthahc A
Acrylic Fiber Clothes, Blanket, Wig 2,000 5, 000 5, 000 Acrylonitrile
Synthetic Cleaner, Dyeing 7,000 16, 000 10, 000 Alkylbenzene
Detergent
less than
Acetic Acid Dyeing, Medicine 1, 000 5, 000 30, 000 X
less than
Acetone Solvent 100 1, 000 30, 000 X
Glycerine Cosmetics, Solvent, Medicine 100 1, 000 10, 000 X
Buthanol Solvent, Medicine 10 1, 000 5, 000 X
Ethyl Acetate Paints, Printing, Medicine 150 1, 000 15, 000 X

Note: %

SECTION 1

| x

Source:

JGC Estimates

The case where those intermediate are not able to be checked at this stare.
The case where the estimated 1980 demand is larger than or close to the prod

The case where the estimated 1980 demand is far below the production scale &
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(Unit; tons)

Intermediate Products

1 Scale Domestic Demand Boale Total
Standards Judgement Products 1971 1980 Standards Judgement Judgement
50, 000 0 Ethylene e 0
20, 000 0 " , *
30, 000 0 VCM - 80, 000 50, 000 0
15, 000 0 Styrene - 15, 000 40, 000 0 0
30, 000 0 Propylene * 0
3l
' 2,000 )) less than X
! 2,000 ) Methanol 150 5, 000 300, 000 X X
2,000 ) X
il
10, 000 X X
10, 000 X X
) 5, 000 X X
"1
20, 000 X
0 20. 000 0 (Phthalic Anhydride - 25, 000 15, 000 0 0
' . (2 Ethylthexanol - 18, 000 20, 000 0
) 10, 000 X
0 10, 000 0 Caprolactam - 312, 000 30, 000 0 0
(Terephthalic Acid - 68, 000 50, 000 0 0
v 15,000 0 (EG - 29,000 125,000 0 °
) 5, 000 0 Acrylonitrile - 3, 500 30, 000 X X
0) 10, 000 0 Alkylbenzene 500 1, 300 50, 000 X X
.n
0 30, 000 X X
RV
) 30, 000 X X
v 10, 000 X X
10) 5, 000 X X
) 15, 000 X X
i ¢ are not able to be checked at this stage. I s t t ' :
0 demand is larger than or close to the production scale standarde, ' . . ,

) demand is far below the production scale standards,
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¢ Pasticiser: Phthalic anhydride, 2-Ethylhexanol
(DOP),

Thus. from the view point of marketability ir Indonesia, the follow-
ing 10 petrochemicals are selected as promising products and studied
in detail in later part of "Market Study''

° LDPE

° HDPE

° VCM

° PVC

° Polystyrene
° PP

° DoP

° TPA

° EG

° Caprolacam
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4,

4.1

Domestic Market Study

General Market Situation

(1) Long-Range Prospects for the Indonesian Fconomy

The Indonesian economy, in its third year of the First 5-
Year Development Plan, is said to have paved its way to
successtul development, Some economic indicators prove
this; for example, GNP has been marking 7% of an
average growth rate per annum substantially for the past
three years, Per-capita GNP has been rising at a rate of
4.5% The 1971 GNP and per-capita GNP are estimated to

have reached $12, 500 million and nearly $100, respectively.

The most common opinion is that the Indonesian economy
will continue to develop without heavy fluctuations in the

future. Such an opinion is based upon the following reasons:

o Progress of the First 5-Year Development Plan indicates
that the planned economy is steadily under way for the
development of Indonesian industries. Planned economy
is a successful means which have done much to raise up
Indonesia's potentiality of growth into materialization,
This accomplishments of the planned economy will cer-
tainly contribute to the future development of Indonesian

economy to a large extent,

o The Second 5-Year Development Plan is aimed at in-
dustrialization for light industries, such as processing
of agricultural and forest resources, refining of mining
resources, textile, fabrication, and other types of pro-
cessing. Therefore, measures will be taken to develop
industrial sectors, and thereby investments into those

industrial sectors will become more brisk than ever,
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o With respect to export, the export pattern of primary
product-exporting may not change rapidly, but the pro-
portions of industrial products, including processing of
the primary and secondary products, will become large
in the future and contribute considerably to the increase

in exports,

In response to increasing investments in production cquip -
ment, improvement of infrastructure will proceed. Ef-
fects of such investments will directly result in large
incomes through employment and purchase of capital

goods, indirectly lead to effect of external economy,

Although the manufacturing industry has still only a small
proportion in the total Indonesian economy, it is expected
to take the leading role in the future economic activity.

Its growth rate is likely to range from 12 to 13%, on the
added-value basis, which is higher than the objective value
of 8% set for the manufacturing industry of developing
countries in the U,N, Second Development Decade. We
understand the future Indonesian economy as to be hopeful
described above, and our analyses are based upon the fol-

lowing indicators as shown in Table IV -2,

Table V-2 Main Economic Indicators in Indonesia

GNP growth rate per annum 3.5 - 7.5%
Rate of population increase per annum .2 - 2.5%
Per-capita GNP growth rate per annum -5 %

Growth rate of manufacturing industry per annum 12 13 %

then per-capita GNP in 1980 $150

population in 1980 130 million




4.2 Plastics

(1) End Use Analysis

In the preceding chapters, we have selected from the view

point of marketability in Indonesia, as promising products,
8ix plastics material including LDPE, HDPE, PVC, VCM,
Polystyrene and PP,

In this chapter, we will discuss the way of demand expan-
sion of the above plastics along with the moves in the end

use field,

Trend in end uses of plastics

Major end use of plastics in Indonesia are grouped into:

Table IV-3  The Plastic Demand in Major End Uses in Indonesia

(Unit: tons)

1970 1972 1980 1985
Household Articles 11,000 (25%) 19, 000 (26%) 65,000 (23%) 130, 000 (21%)
& Mincellaneous
goods
Footwear 6,000 (14%) 10,000 (13%) 26,000 ( 9%) 42,000 ( %)
Sheets & Film 23.500 (55%) 40,300 (55%) 164, 000 (60%) 378,000 (62%)

Construction & 1,800 ( 4%) 2,700 ( 4%) 10,000 ( 4%) 25,000 ( %)
Civil Engineering

Industrial Use 1,000 ( 29%) 1,500 ( 2%) 10,000 ( 4%) 30, 000 ( %)

Agriculture, Forestry - { ) - (- ) - (- - ()
& Fishery

Total 43,300 (100%) 73, 700 (100%) 275, 000 (100%) 605, 000 (100%)

Including 1,000 tons . yr, of imported plastics products




Household and miscellaneous articles (mainly molded
articles).

Footwear.

Sheets & Film,

Industrial use.

Construction and civil -engineering materials.

Materials for agriculture, forestry, and fisheries,

The estimation of plastic demand in those major end uses
are given in Table IV -3,

Domestic demands for major plastics (LDPE, HDPE, PVC,
PP, and Polystyrene) in the Southeast Asian countries and

Japan can be also broken down as follows.

The International Comparison of the Ratio of Major
Plastics in End Uses

(Unit: %)
Country Thailand Singapore Korea

Year 1971 1969 1969

Household articles & Mis. . 15.5 12
cellaneous goods

Footwear
Sheets & Film

Construction &
Civil Engineering

Industrial use

Agriculture, Forestry &
Fishery

Others




Country Japan (Unit: %)

-
Year 1965 1966 1967 1968 1969
Household aritlces &

Miscellaneous goods 25 32 14 '8 1
Footwear - - - -

Packaging 19 22 1} 24 4.5
Construction & . .

Civil engineering 30 30 30 an 21.5
Industrial use 20 18.5 17 20 21
Agriculture, Forestry & 3.5 3.5 4 4 3.5

Fishery
Others 2.5 4 11 6 6.3

Total 1060 100 100 100 100
Source: Thailand ; UNIDO Expert estimates
Korea ; The Government estimates
Singapore ; JGC ecstimates
Japan ; Research Institute of Industrial

Materials

The following can be pointed out from the above table:

- The use as sheets and film has a very high proportion

in the total demand in all the countries,

- T'rends are toward decrease in the use for household

articles and miscellaneous goods, and toward increase

in the uses for construction & civil engineering and in-

dustrial purposes.

- Ingrees of plastics use in agriculture and footwear

differ largely by countries, giviag nv common pattera.

Generally in regions with muderate climate, wee n
agriculture is low, and wee for footwear 1e high.




Taking the above points into consideration, we analyzed

the plastics demands of each end use in Indonesia. -

Note:
If we put '
A (t) ; Ratio of plastics demand to potential market scals

during a period of t

b () ; Growth rate of potential market scale during a

period of t
Y(t) ; Plastics demand during a period of t

X (t) ; Potential market scale during a period of t

alt)y ; iﬂ_’___ - 1 ; Changing ratio >
Af{t-1) A kind of substitution ratio of
plastics.

in each end use Y(t) = Aft) - X()

Yt e 1) Alr e 1) X(t+ 1) ’{I v (e 1) }{l + b(t l)}-Y(t\

‘-'—l‘-—’-'—'#{n.no n Hnbno u}
Yit)

We ansumed

o 8 growth rates por annum of GNP of 7%, and

o a growth rates per annum of induetrial sector
v the added value hasie) of 12 to 138

o alt) and 1) wil! B9 conatant during sine pori e

hwn !.L‘.__Ll! « 1 that i average growth rates per annem
Yin

ul majsr plantice domand 10 sach waor field are oin . ined as

tilloge

- Mo




Average Annual Growth Rates of Major Plastics Demand in

Each End use (Unit: %)
Period 1972 - 1980 1980 - 1985
Y(t+1) ) Y(t+1) -1

Parameter user fields a(t) b(t) Y({) ~a(t) bty YO

Household articles

and Miscellaneous 2.5 14 17 2 14 16
goods
Footwear 1 12 13 - 10 10
Sheets & Film 3.5 15 19 2.5 15 18
Construction &
Civil engineering 4.5 13 18 6 13 20
Industrial use ) 17 25 7 17 25
Agriculture, Forestry !
& Fishery - S 5 - 3 5 |
(a) uaehol ' ) ouds

Entry of plastics into the field of household articles is
outstanding. Plastice are positively used in various
articles, such as cooking utensils, tablewares, scrub-
bing and cleaning utensils, Nituation in utilization of

major plastics is as follows:

Kitchon utensils (e.g. . baskets, food boxes, cooking

utensils, buckets, etc.)

PE, PP ad polystyrene,

Tgblewares (0. g. . bottles, boxes, etc.)

HFulystyrene and PP,

Scrubbing and cleaning wensils (e.g. . backets, wash-
basins, brushes, etc.)
PE. PP and polystyrene.




Bottles (e.g., vegetable 0il, s8oy-bean sauce, liquid
detergent and toiletories)

PE, PP and PVC

Plastics molding processors in developing countries
usually enter at first the field of household articles
and miscellaneous goods. Indonesian processors are
not an exception of this type, and now self-sufficiency

is already reached in the country.

With respect to the miscellaneous goods, container
will grow to absorb substantial volume of plastics, of
which PP and HDPE have suitable properties for this

end use,

Household articles and miscellaneous goods are likely
to take a main position in the plastics uses in Indonesia,

This is because:

o This field is closely associated with the rise of

living standards of consumers,

o It is expected that plastics will be increasingly
substituted for those products made of wood and

coconut,

According to our estimates, the plastics demand in the
field of household articles and miscellaneous goods
amounted to about 11, 000 tons/yr. in 1970, which in-
cluded 1, 000 tons /yr. of product import from Hong
Kong, etc, The demand in the same field will amount
to about 19,000 tons/yr. (including 1, 000 tons of pro-
duct import) in 1972, and will move up to about 65, 000
tons/yr. in 1980,
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The major plastics used in this field are LDPE, HDPE,
PP, polystyrene., In future, PP and polystyrene will -
take main part of this field. HDPE has many good pro-
perties, but will be overcome by PP which will be pro-
duced domestically. The demand for PVC will slightly
increase in production of records and toys,

In this end use demands for each major plastics and

its ratio are given in Tables 1V-4,

Table IV-4 Breakdown of Plastics Demands in the Field of
Household Articles & Miscellaneous Goods
(Unit: tons)
1970 1972 1980 1985
LDPE 3,000 (30%) 3,500 (19%) 9,000 (14%) 18, 000 (14%)
HDPE 3,500 (35%) 8, 000 (45%) 15, 000 (23%) 20, 000 (15%)
PvC 500 ( 5%) 500 ( 3%) 1,000 ( 1%) 2,000 ( 1%)
PP 500 ( 5%) 2,000 (11%) 20, 000 (31%) 50, 000 (39%)
Polystyrene 2,500 (25%) 4,000 (22%) 20, 000 (31%) 40, 000 (31%)
Domesti
°"1‘,§t“1° 10,000(100%) 18, 000(100%) 65, 000(100%) 130, 000 (100%)

* Exclude 1, 000 tons/yr. of imported products of which the breakdown
into each plastics item is impossible.

(b) Footwear

Plastic sandals are widely used in Indonesia, as they
have such merits as light weight, washableness, and
low prices, as compared with leather or rubber-made
footwear. Both PVC and LDPE sandals are used now
in Indonesia, but PVC sandals with superior durability
have occupied a major part of the market despite their

prices 3 to 4 times higher than those of LDPE sandals.
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This superior position of PVC sandals are likely to
continue.

As a competitor with plastic footwear, synthetic -leather
footwear has begun to enter the footweuar market since

1970,

Recently, a joint-venture company was established for
production of synthetic leather in Indonesia. Therefore,
growth rate of demand for PVC sandals will be affected
by the synthetic- leather footwear, though the potential
market of footwear will increase at the rate of 12%,

the substitution rate of plastic sandals will stay at the

low level of 1%.

Therefore, plastics demand in the field of footwear,
which stood at 6, 000 tons in 1970 and 10, 000 tons in
1972, and will reach 27,000 tons in 1980, and 42, 000
tons in 1985. In this end use, demands for each major

plastics and it's ratio are given in Table IV-5,

Table IV-5 Breakdown of Plastic Demands in the Field of Footwear

(Unit: tons)

1970 1972 1980 1985

LDPE 500 ( 8%) 500 ( 5%) 1,000 ( 4%) 2,000 ( 4%)
HDPE - - - -
PVC 5, 500 (92%) 9, 500 (95%) 25, 000 (96%) 40, 000 (96%)
PP - - - -

Polystyrene - - - -

Domestic 10, 000 42, 000
Total (100%) (100%)




Sheets and film

Sheets

Plastic sheets find its major uses in school bags, furni-
ture coating clothes, interior materiais for automobiles,
and seats of motor cycles and bicycles. In the cawe of
the most prevailing PVC sheets, shcet-producing
capacities of the calendar so far could not meet the
domestic demand and the sheets was imported from Japan
in an amount of 3, 000 tons in 1970 and 5, 500 tons in 1972,
In the near future, however, domestically produced PVC

sheet will satisfy the whole domestic market,

Film

Use of plastics as film can be grouped into:

o Non-package film, such as those used in architec-
ture, civil engineering, agriculture, and others.
This type will be discussed in the sections of archi-

tecture, civil engineering, and agriculture,
o Package film, which is further sub-divided into:

Ordinary package filin and
Heavy-duty package fiim

The general package film is referred to us the film
used in package of food, textile, niiscellaneous goods,
chemicals, etc. Use as food package is most outstand -
ing.

In this field, plastics is competing with paper and vello.
phane, but pilastics is gradually beginning to take the
first position in developed countries. |.ikewise in de-
veloping countries, plastica demand will sharply grow,
owing to the development of food processing industry
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now assembling imported parts. in the future. plants
for production of automotive parts are expected in
around 1980, so that streamiimed assembly tactories

will be conatructed,

For today's automobile industry in lapan pla<ticn used
macar accounta for 210 47 f the total wegh! ' a
car. VThis prroentage cotremgroands - 0 10y a4 cm
It o sure that plastica wtihization will be woae and

maore enhanced n the future
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(@) Cometruction amd civil engineering

Conatrection consumption n thir Held actounta for 20
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Civil engineering
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It is concluded that total plastics demands in this lield
will be negligibly small even in | 980' s, compared with
thne demands n other Neldn,




The annual domestic demands for L.DPE and demand
growth rates are given in Table 1V-12,

Iuring the past 4 vears, the LDPE demand has showed
a high growth rate of 22°% per annum. When we consider
that the major use of LDIPE is in the field of fitm, for
which sharp growth s expected. the Indonesian L DPFE
market can be waid to have entered the rapid growth

phase 1n the hife cvele,

Demand forecast

v Forccast based upon iaternational comparison
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The per-capita consumption of LDPE in Indonesia is
estimated to range from 0.65 to 0,85 Kg/yr. against
a per-capita GNP of $150 in 1980. As the 1980 popula-
tion iw estimated to be 150 million, we obtain the Larget

LDPE demand in the range of 100, 000 to 130, 000 tons fyr,

o Microscopic Forecast of demands in end uses

As discussed in the section of end use analysis, the
LDPE demands in major end uses are estimated to be
as given in Table IV-14 for the years 1970, 1972, 1980,
and 1985,

The LLDPE demand is predominant in the field of film
for use in package and furniture materials. and this
trend will grow larger. However. the deniand as film
will compete with PP,

In the footwear ficld, the demand tor LLDPE sandals will

continue (o 1Increane . although 1t 18 behind the demand

Table IV .14 Breatduwn ! Dumestic LDPE Urinand in_End | nee
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for PVC sandals, The LDPE demand in other fields
will be negligible even in 1980 and 1985,

0o Cross-check of macro- and micro-analytical results

Results of macro- and micro-analyses brought about
some differences. PP i very Likely to strengthen its
position in the plastics market in Indonesia hecause its
domestic production wall start in 1973, taking this

s wuation into consideration, we decided to adopt the
micro-analytical results, Therefore. the domestic
demand for LDPE from 1975 to 1985 i Indonesia s

estimated as given in Pable 1V-15,

The average growth rate per annum of the doment
demand for LDPE will stay on about 177 until 1985,
This ix because . {ilm occupyving a4 major part of the
LLDPF demand will enlarge their murke! al a «onstan!

growth rate,
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ed from Japanewse trading firm sources,

The annual domestic demand for HDEPE and 's goowth

rate are in Table V17,

During the past 4 vears. the HDI'E demand hae bwen

marking a very high growth rate ! 737 1n avvrage
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PP has the largest demand in the form of film in

Indonesia. Most of PP film is used for production of
woven bags. As stated already, worldwide trend in
heavy -duty package field is toward more substitution

of woven plastics bags for the bags made of traditional
materials, such as jute and paper. PP will finally

win the competition with HDPE which is an other plastics
used for heavy-duty package. 'T'here will be different
type of uses, For example, if the Pusri fertilizer plant,
400, 000 tons/yr. of fertilizer is shipped in 50 kg duty
bags for which 260 g of PP is used per bag, this plant
will use 2, 000 tons of PP annually.

If PP is used domestically as bags for transportation

of rice, sugar, tap.oca, copra, and cement, in addition
to fertilizer, then there would be a PP demand of around
30,000 tons in 1980, In addition to the use as filin, PP
is also used in the household articles and miscellaneous
goods. There was a plan to produce PP wash basins
once turned out a failure in the middle of 1960s in Indo-
nesia, because of high production cost at that time,
However, under the circumstances in which relative
cost of PP is not 8o high, PP will successfully enlarge

the demand in this field in Indonesia.

For industrial use, PP can be used as parts of auto-
mobiles, The demand for automobiles is estimated

to reach about 200, 000 cars in 1980. lowever 10 to
20 kg of plastics may be used for each car, PP will
account for a fifth of the total plastics for car use, and
thus will have a demand of only 400 to 800 tons per

years. Since this range is negligible, as compared

-85 -



with the total PP demand, we excluded the use as auto-

mobile parts from the table,

Cross-check of macro- and micro-analytical results

Results of macro-analysis coincided with those of
micro-analysis, We therefore calculated future PP
demand of Indonesia as given in 'T'able 1V -38, prefer-
ably using the results of micro-analysis.

PP, now situated in the rapid growth phase, will have
a sharply increasing demand for a few years to come,
owing to enlarged demand for woven bags, However,
growth rates of the domestic demand are gradually
trending downward, as seen in 30% for 1972-1975,
27% for 1976-1980, and 18% for 1981-1985. Because
the market of PP woven bags will be not so long satura-
ted. In order to get the net domestic demand for PP,
20, 000 tons per annum, a planned capacity of
Pertamina's PP plant, is subtracted from above

figures, as shown in Table IV-39,

Table 1V-38 [ndonesia's Lstimated Domestic Demand for PP (Unit: tons)
M2 5 T 78 79 '80 1 82 B3 'M '8
8,000 22,5 36, . .

90 17,500 #2700 25 500 36+ 500 4g 500 80.000 ;) 550 85.000 01 Goo 120000 L0 h0o
Table 1V-39 Kstimated Net Domestic Demand for PP (Unit: tons)
5 76 M7 I8 179 B0 Bl 82 '83 ‘s 'S

* 2 500 8, 500 16, 500 26, 500 40, 000 51, 500 65, 000 81, 000 100, 000 120, 000
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4.3 Synthetic Fibers

General Market Situation

In forecasting the synthetic fiber demand of Indonesia, we could not
use a method of microscopic demand forecast based upon summing-
up of final demands for various clothing, because statistics of this
kind were not available, In this survey, therefore, we made use of
the Per-Capita I'iber Consumption Related To Gross Domestic Pro-
ducts 1970, Developing Countries, prepared by FAO and cited on
next page, and Indonesia's per-capita GDP of $150 estimated in
1V.4 Domestic Market Study, for 1980, to obtain a per-capita fiber
consumption of 2, 4 kg, Using this value and the estimated 1980
population of 150, 000, 000, we estimated a total fiber demand at
375,000 tons /yr as shown in Table IV-41, }

Table 1V-40 Demand Pattern of Synthetic Fibers in Indonesia -1970

Demand K3
Cotton 84, 100 83. 5%
Rayon 5, 400 5. 0%
Synthetic fibers 11, 600 11, 5%
Total 101, 100 100. 0%

Source: FAO

As of 1970, the fiber demand of Indonesia amounts to 101, 100
tons/yr. Thus the demand will increase at 18% per annum from
the above value to the 1980 demand, via the following values esti-
mated for the 1970-1980 period: As the next step, we estimated
the demands for polyester and nylon fibers, referring to a ratio
of synthetic fiber demand to the total fiber demand and proportions
of individual fibers in the total synthetic fiber demand, which were

available by hearing from Japanese trade firm offices in Indonesia

or from the Indonesian textile industry sources.

-87 -
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Indonesia has now a ratio of the synthetic fiber demand to the total
fiber demand of 11, 5%, indicating that Indonesia, together with Iran
and India, is lagging in this context, as compared with other I'CAFE

region countries as shown in Table [V -42,

Table IV-41 Estimated Demand for Synthetic Fibers in Indonesia

(Unit: tons)

1975 1976 1977 1978 1979 1980

———

194,000 221,000 253,000 288,000 329,000 375, 000

Synthetic
fibers

Source: FAO
JGC, Estimates

Table 1V-42 Ratios of Synthetic/Total Fiber Demands in the
ECAFE Region Countries - 1970

(Unit: tons)

Australia 26, 0%
Hong Kong 17. 3%
Iran 15, 0%
India 2, 0%
Japan 34. 0%
Korea 46, 0%
Malaysia 21, 0%
New - Zealand 25, 0%
P*hilippines 31. 0%
Thailand 32, 0%

Source: FAO

However, the textile industry, in addition to chemical, paper &
pulp, and light industries, is regarded as one of those industries
to which higher priority is placed under the first 5-year plan end-

ing in 1973, as can be seen in Table IV-43, : Commerciali-
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zation is particularly brisk in the synthetic fiber industry by the
hands of joint-ventures in which Japan and other foreign capital

companies take part,

Table 1V-43  Scheduled [nvestments into Major Industrial Sectors

(Unit: Billion RP)

'69 - '73 %o

Fertilizer, cement, & chemicals 114, 20 45. 7
Textile 41,59 16. 6
Pulp, paper 42, 05 16. 8
Pharmaceuticals 3.70 1.5
Light industries 25,00 9.9
Metal processing & machinery 23.90 9.5

Total 250, 44 100. 0

For this reason, the ratio of synthetic/total fiber demands is esti-

mated to increase rapidly to 25% in 1975 and 30% in 1980 as shown in
Table 1V-44,

Table IV-44 Estimated Ratios of Synthetic Fibers/Total Fibers

1975 1976 1977 1978 1979 1980
25% 26% 2% 28% 299 30%

Using the above ratio of synthetic/total fiber and estimated future
fiber demands, we estimated the synthetic fiber demands of Indo-
nesia for the 1975-1980 period, as shown in Table IV-45,

Table 1V-45  Estimated Demand for Synthetic Fibers

(Unit: tons)
1975 1976 1977 1978 1979 1980

49, 000 57, 000 71, 000 84, 000 97, 000 113, 000

Source: FAO
JGC Estimates

- 90 -



Nylon & Polyester Fibers

According to the information from .Japanese tradefirm offices in
Indonesia and the indonesian Textile industry sources, Nylon and
polyester accounted for 30% and 60%, respectively, in 1970, of the
synthetic fiber demand. These percentages are estimated to change
into 20% - 18% of Nylon and 70% of polyester during 1975-1980.
Using the above synthetic fiber demand, we estimated the demands

for Nylon and polyester, as shown in 'Table [V-46.

Table IV-46 Estimated Demand for Nylon and Polyester Fibers

in Indonesia
(Unit:  tons)
1975 1976 1977 1978 1979 1980

Synthetic

fibers demand ) (a) 49,000 57,000 71,000 84,000 97, 000 113,000
Nylon demand/(a) 20% 20% 20% 19% 18% 18%
Nylon demand 10,000 11,000 14,000 16,000 18, 000 20,000

Average annual

) L 159 '
rate of increase

10

Polyester demand/(a) 70% 70% 70% 70% 70% 70%
Polyester demand 34,000 40,000 49,000 59,000 68, 000 80, 000

Average annual ) L
rate of increase

18, 5% |

It is estimated that the Nylon demand would decrease from the 1975-1980
growth rate of 16% to 10% during 1980-1985, and that the polyester
demand would stay on the same level as the 1975-1980 growth rate

of 17% during 1980-1985, we estimated their demands for that period,

as given in the following Table IV-47,
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Table 1V-47 Estimated Demand for Nylon and Polyester Fibers

in Indonesia (Unit: tons)
Nylon 20, 000 22,000 25,000 28,000 31,000 34,000
AT, 'rom :
IPolyester 80, 000 94,000 110, 000 128,000 150, 000 175, 000
Average annual ) L 1 179 L J

rate of increase
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5. iixport Market Study by Country

5.1 General

In the previous Chapter 1V-3. "Basic Concepts and Results of
Products Selection,' those petrochemicals capable of being
commercialized in Indonesia were selected, based upon the
domestic market scale. 'This chapter deals with a survey on
exportabilities of those selected produets to the KCAFE region

countries from Indonesia over the period 1975-1985.

(1) Premises for the ECAFE Region Market Survey

(a) Survey items

The items to be dealt with in the export market study
would include 7 final products and 1 intermediate listed

below.

Items for ECAFE Region Market Survey

Intermediates Final Products

Synthetic resins [LDPE
HDPE
VCM pPVC
Polystyrene
PP
Synthetic fibers Polyester fibers
Nylon fibers

(b) Countries covered by the survey

The present survey has saught a possibility of export-
ing petrochemical products from Indonesia to the
ECAFE region countries, listed in Table 1V-48 (a total

of 29 countries for both formal and associate members),
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(c)

In conducting the survey, these 29 countries were eva-
luated for the marketability of Indonesian petrochemi-
cals, following the procedure described below, and
there were selected those countrics to which Indonesian

petrochemicals can be exported.

Selection of target countries based on marketability of

petrochemicals

Marketability of Indonesian petrochemicals, by country,
is given in Tuble IV-49 for the judgement of a
country, three factors of population, per-capita GNP,
and past achievements in imports of those petrochemi-
cals under the survey were taken, All countries were
evaluated by taking these factors integrally into con-
sideration. With respect to the past achievements in
plastics imports, some countries lack the import-export
statistics, In such cases, achievements in imports
from Japan were used, seeing that Japanese petrochemi-
cals now accounts for 70 to 80% of the total plastics
imports by the ECAFE region countries, As for synthe-
tic fibers, import volumes of synthetic fibers in each
country were used based upon the FAO's "PER-CAPITA
FIBRE CONSUMPTION",

The 15 countries listed in Table IV-51 correspond

to those with small or medium potential in terms of the
above three factors. Such countries as Laos and Mon-
golia are merely given only one large factor. These
countries, together with British Solomon, Burma, and
Fiji, are not considered good export markets for the
Indonesian petrochemicals, except as spot markets be-
cause of their marketability for petrochemicals, and
therefore these countries were excluded from 29 coun-

tries,
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Of the countries listed in Table IV-50, Afghanistan was

also excluded from the possible export market for

Indonesian petrochemicals, because in spite of its

large population, this country is considered as included

in the export territories of either India and Furopean

countries where the petrochemical industry has already

been established, or Iran where a petrochemical com-

plex with production of 300, 000 tons/yr. of ethylene

is scheduled for start-up in 1976,

Viet-Nam was excluded because this country was not

under normal economic conditions at present, with no

prospecting for petrochemical demands,

Burma was

also excluded, giving consideration to the trend of ex-

tremely lowered purchasing potential caused by strict

import control and inflation tendency.

Table 1V-48 List of the Countries Covered by the Survey
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South & East Asia West Asia Oceania
Members Members Members

1. Afghanistan 21. Iran 22, Australia

2. Brunei* 23. British

3. Burma Solomon

4. Sri-l.anka (Ceylon) 24,  Wijix

5. China 25. New-Zealand
6. Hong Kong* 26, New-Guinea*
7. India 27. DPapuax

8. Japan 28, 'Tonga

9, Khmer Republic 29, Western Samoa
10, Korea, Republic of

11, lLaos

12, Malaysia

13, Mongolia

14,  Nepal

15, Naul

16, Pakistan

17.  Philippines

18, Singapore

19, Thailand
20. Viet-Nam * Associate member




The following criteria have been set up as scales for

judging marketability:

Pogulation

<10, 000, 000 small
210, 000, 000 l.arge

Per-capitu GNP

<$100 Small
$100to $500 Fair
—>$500 lL.arge

Imports of petrochemicals

500 tons/yr, Small
500 to 1,000 tons/yr. Medium
1,000 tons/yr, Large

Table IV-49 Population, Per-Capits GNP, snd imperts of Petichenncals tor Each of
39 ECAFE Cowntriss

Import .f Petrochemical
B ____Ptoducts 170 71
Parcepila *Synthet Sy ntheti
jon . # _Res:ns Fibes
{s 198) {tons} (tona)
LA i.1 ‘" » a Tl 10 a
I Abghanisian 17 ] [1] na £ s 100 °
2. Auairela 12 15 2407 118 3e3 7 575 3s s0e na
3. iran ] K} 17 ed) ¢ 741 0. Be3 20 oo0 na
4. Bruns 0.1 0.1 " nas. 0 2
5. Burma 27 "y 1081) s e noa n a
8.  Britiah Solomon 0.1 0.2 110 n.oa. (1] [
7. Sri-Lemha 12 155 1e8 14® 2 13 348 3 080 na
{Cevion)
8. China " 1.001.44 n.». Nos 36 861 53 528 17 400 n.a.
9 LN 0.2 0.7 W N *» PLE}
10.  Hong Kony 4 8.0 7177 n.a 00 798 130 332 53 0 o a.
10 india " 181,18 92 usd e 1m0 7200 na
12, Japan 0 115,04 1807 ¢ W8P
15, Khmer 1 s N eo!! ° 0
14, Wores 1 “07 1% €17 31 653 4N 012 86 %08 noa.
[ Y 3 ] 7 na 4% A48
16, Maiayais n 38 190 10 099 22 560 10 0w n.a
17.  Mongolis 1 2 na noa a [
18, New-Zealamad 3 L 1,888 noa 14 B2 12 482 7w na
19, **New-(iuines H k) 20 n.a 7 4
20. Nepal 14] 1 (1] n s 23 1)
21, Naul n.a 5.8 n.a (I & 1] (1]
22, Paliatan 17 159 61 139 1588 9 usm (1 M ¢ 200 aa
23, **Papua ] L] 110 n.a i L]
24, Phulippines L 82 251 200% 38 ea: 55 763 9 Sue na
25, Ningapore 2 351 L )} noa 13,811 3 684 €1 B0 n.e.
6. Thalland 38 .8 i ) 41 872 60 984 26 e "o
27, Tonge 0. 0.1 e ns. ] t
M. Viet Nam 1] 23.8% 346 na e 13
28. Weatern Samoa 0.1 0.2 13 n.a 3 1]

Note: Syathetic Resia, HDPE . | DI'E. PV, Pelyaivrane. I'P
Syatislic Fikes, Nylon, Polvester
* Yincludoa Pagus (Now Guwnaa)

Figure 1} by induatrial Deveiopment Burvey (72 UIN
1) - by SRl Report

Sourcs Population percapita GN¥ ... U.N. Mstistica
Imports uof petrochemicala from Japan




IV-50 Marketablility for Indonesian Petrochemicals by Country
Import of
Petrochemical
Country Population Per Capita GNP Products Synthetic Fibers

1. Afghanistan Large Small Medium Medium

2, Australia Large l.arge l.arge Large !

3. lran l.arge Fair l.arge l.arge
4. Brune: Small Large Small Small

5. Burmna large Small Small Stall
6. British Solomon Small Fair Small Small

7. Sri-l.anka (Cevlon) Large Fair Large [Large
8. China |.arge n.a. l.arge large

9. Fiji small Fair Small Medium
10, Hong Kong Small l.arge Large larvge

¢
11, India Large Small l.arge lavge
12. Japan |.arge l.arge - -
13, Khmer Small Fair Small Small
14, Korea Large Fair Large {.arge
15, laos Small Small Medium Small
16, Malayvsia l.arge Fair Large l.arge
17. Mongolia simall n a, Small n, a,
I8, New-Zealand Sinall t.arge large l.arge
149, New-Guinea Strall Fair Small Small
20,  Nepal farge Sinall Small Small
2. Nauw! n. . n. a. Small Small
22, 'akistan Lauege Fair [.Large lLarge
23, Papei Sinall Fair Siatl small
4. Mbhpgpines f.avge Fair l.arge l.arge
25, Ningugene sl Lavge l.avge
. Thatand laerge Fair Large l.avge
7. Ponga senall Fair Small Small
M Viet-Nau large Fair Small L.arge
M. Wewtern Nmnoa Ninall Fair Smail Small
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(d) Selection of export markets for Indonesian Petrochemi-

cals based upon existing petrochemical industries and

future petrochemical schemes

It i8 @ common practice in developing countries that
once domestic production of such basic products as
petrochemicals is planned, an import-ban or high-tarif-
fs system is always taken against the counterparts in
other countries with a view to protection and develop-

ment of their own industries.

Table IV-51 Countries Excluded from Indonesian Market Judging

from Marketability of Plastics Resins

and Synthetic Fibers

Actual Import

Country Population Per Capita GNP of Petrochemicals
Afghanistan Large Small Medium
Brunei Small Large Small
British Solomon Small Fair Small
Burma Large Small Small
Fiji Small Fair Small
Khmer Small Fair Small
Laos Small Small Medium
Mongolia Small Small Small
New-Guinea Small kair Small
Nepal Small Small Small
Naul n. a, n. a. Small
’apua Small Fair Small
T'onga Small Fair Small
Viet-Nam Large Fair Small
Western Samoa Small Fair Small




Of the 29 target countries, Japan, Korea, India, Aust-
ralia, and China have already established their own
petrochemical industry, Examples of those countries
with strong feasibility of launching petrochemical pro-
duction schemes in the near future include Thailand and

Iran.

Apart from Japan where supply has largely exceeded
demand for petrochemicals, neither of the remaining

6 countries has developed any supply force to suffice

its own domestic petrochemical demand. Furthermore,
these countries will slowly go on with domestic pro-
duction of petrochemicals in the future, and will result
in nothing but spot markets for Indonesian petrochemi-

cals,

A country like India takes an import-ban measure for
those counterparts of domestically produced petro-
chemicals, In Australia, high tariffs duties are levied
to restrict imports, An attempt to overcome these
countermeasures will result in deficit exporting on the

part of exporting countries,

Except in the case where unusual preferencial relation-
ship can be established with these countries, those
petrochemicals domestically produced in these coun-
tries were excluded from the export markets for Indo-

nesian products.

In Japan, today, the petrochemical industry has found
difficulty in plant location because of a fear of environ

mental impacts, and construction of new complexes

and/or scale-up of existing complexes has become more

and more difficult without sufficient measures for




environmental protection. It is very likely that Japan
will more positively look for overseas locations of plant
sites under the joint venture system established between
Japanese petrochemical firms and those countries where
plants are located, and thereby will become an import-
ing country of those products which are produced in
overseas plants. However, it is estimated that Japan
will still keep its position as a petrochemical-exporting
country until 1980, and that from 1980 on those products
from overseas Japanese plants will first exported to
overseas markets already established by Japan, so that
it will be from 1985 on if ever Japan to become a petro-
chemical -importing country. Following this forecast,
Japan was excluded from exporting markets for Indo-

nesian petrochemicals.

Next, let us take up the following four countries where
commercialization of petrochemical products is now
being studied.

Of these, the Philippines and Singapore will not have
their own petrochemical industries of a complex type
formed before 1980, judging from the progress in plan-
ning seen until now. In the case of the Philippines, no
foreign petrochemical firm has so far done business in
this country under the circumstances of extremely defi-

cient foreign exchange reserves and the existence of an

Planned naphtha Announced date

cracker of
capacities commercialization
1. Philippines 160, 000 tons/yr. 1880 s
2. Singapore Not decided 1980 s
3. Thailand 100, 000 - 180, 000 tons/yr. 1978-1979
4, Iran 300, 000 tons/yr. 1976-1977.
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investnient restriction law which stipulates 40% or less
foreign investment in the interests of a Filipino com-
pany. Although the Philippine Government has announ-
ced petrochemical industrialization by means of the
joint venture system with foreign capital companies,

it is unlikely that complex-type industrialization will

be materialized by 1980.

Similarly as in the Philippines, materialization of the
petrochemical industry will not be achieved in Singapore
until 1980 because small domestic market of Singapore
inevitably lead to higher dependence on exports of

petrochemicals.

With regard to a petrochemical project in Thailand,
Japanese business groups have committed themselves
in plan materialization for the Thai Government, and
thereby, the petrochemical industry will be launched

in this country sooner or later., However, the project
is now encountered by some difficulties., Firstly,
negotiations on ethylene price are no* moving toward
solution between the ethylene supply side (Shell-Thai
Petrochemical Co,) and the down-stream side (Japanese
groups), Secondly, demands for Thai petrochemicals
have sharply dropped from those demands estimated

as of the time of planning. It seems, therefore, that
the plan materialization will delay for 2 or 3 years
from initially scheduled date; it will be possibly in bet-
ween 1978 and 1979. As described in the country study
in details, the Thai petrochemical project includes all
items covered by this survey. In our estimation, there-
fore, Thailand will not be a possible export market for

Indonesian petrochemicals from 1979 on.
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(e)

The Iranian petrochemical project will be described
later in details. At present, there is no trouble con-
cerning percentage of capital share in the joint venture,
quantities and prices of products, ethylene price, etc.
It was thus assumed that the Iranian petrochemical
project would be materialized in 1976, as initially es-
timated. Hence, LDPE, HDPE, VCM, PVC(C, capro-
lactam, and Nylon 6 would be excluded from Indonesian

petrochemicals-exporting markets,

Pakistan was also excluded for the above 6 items after
1976, the date of the Iranian petrochemical project ma-
terialization, taking its geographical conditions and
economic corporation between Pakistan, Turkey, and

Iran into consideration,

Export markets for Indonesian petrochemicals

When those factors adversely affecting the export of
petrochemicals from Indonesia are considered as de-
gcribed in 5.1 (1) (¢) and (d), the marketability of each
Indonesian product in each country can be summarized

as given in Table IV- 52,
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Table IV-52  Export Possibility of Indonesian Petrochemicals

Poly- Nylon  Polyester
LDPE HDPE VCM PVC Styrene stylene PP fibers fibers

Afghanistan b X X X X X X X X
Australia X X X X X X X X X
Iran X X X X X X X X X
Brunei X X X X X X X X X
Burma X X X X X X X X X
B. Solomon X X X X X X X X X
Sri f.anka 0 o X 0 X 0 O O O
China n.a, n.a, n. a, n.a. n.a. n.a. n.,a. n,a, n. a.
Fiji X X X X X X X X X
Hong Kong 0 0 X 0 X 0 0 0 O
India X X X X X X X X X
Japan X X X X X X X X X
Khmer X X X X X X X X X
Korea X X X X X X X X X
Laos X X X X X X X X X
Malaysia 0 0 X 0 X 0 0 0 O
Mongolia X X X X X X X X X
New-Zealand 0 0 X 0 X 0 0 0 O
New-Cuinea X X X X X X X X X
Nepal X X X X X X X X X
Naul X X X X X X X X X
Pakistan X X X X X X X X X
tPapua X X X X X X X X X
Philippines 0 o 0 X X 0 0 0 O
Singapore 0 0 X 0 X X 0 0 0
'Thailand s % 3 5 X s % r:: ¥
Tonga X X X X X X X X X
Viet-Nam X X X X X X X X X
Wes:;l.'::oa X X X X X X X X X

X -- Exports from Indonesia are impossible,
0 -- Exports from Indonesia are possible,

* -« Exports will become impossible later,
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3.

2

AUSTRALIA

(1)

General Market Situation

The Australian economy continued to maintain substantial
real growth rate ranging from 5 to 6% per annum for a longer
period after the war. The increase rate of price was as
stable as 2 to 3% per annum, and unemployment rate of

around 1% was realized.

However, since investments on resources development
came to a pause, plant and equipment investment in the
private sector become inactive, and personal consumption

expenditure has stopped growing.

Such circumstances made the growth rate of economy down

to as low a level as 3. 1% in 1970/71 and, the rate of price

in consumer goods showed a sharp rise from 2, 9% in 1968/69
to 6.1% in 1971/72, and the unemployment rate again, came

up to 2% in July 1972, arousing serious problems,

Australia is already on road to industrialization based upon
mineral resources abundantly produced within the country,

In 1971/72, the industry occupied more than a fourth of the
entire economy in the light of production amount and number
of employees. Steel-making, alumina, and sugar industries,
among others, have sufficient power to fully compete inter-
nationally, However, a lot of industries are in developing
stage, where their prime object is to meet the domestic

deiands.

Industrial products, e.g., from the manufacturing industry,
occupy only as low a percentage as 20% in the total export.
In respect to the petrochemical industry, given in Table
IV-53 and IV-54, Altana Petrochemical and Shell Chemical
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Table IV-53  Petrochemical Complex in Australia

(1) Name of the Company Altna Petrochemical
(2) Start of operation n.a.

(3) Site location Altona Vic.

(4) Total investment cost n.a.

(5) Owutline of the Petrochemical Complex

Capacity (tons/yr,) Remarks

Ethylene 150,000 ) ,
Butadiene 24,000 ) glc’tonaL'Zetruchemlcal
Propylene 40,000 ) " ’
Synthetic Rubber 35,000 ) Australian Synthetic
Polybutadiene Rubber 10,000 ) Rubber Co., Ltd.
Expandable Polystyrene n. a. ) BASF Australia,
Styrene n. a,. )
Polystyrene n. a. )
Epoxy Resins n. a. ) Dow Chemical (Australia)
EDC n. a. ) Ltd.
Styrene /Butadiene Latex n.a, )
Polyols n. a. )
PG )
PVC Resins and Compound n. a. ) BF Goodrich Chemical
PV(C Latex n. a. ) Ltd.
Polyethylene (HDPE) 18,000 ) ,
Polyvinyl Acetate 3 000 ) Hoechst Australia Ltd.
Polyethylene (L.DPE) 22,000 ) ucc

(HDPE) 30, 000
Polystyrene n.a. )
Formaldehyde n. a. ) Monsanto Australia Ltd.
Synthetic Phenol n. a. )
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Table IV-54 Petrochemical Complex in Australia

(1) Name of the Company

(2) Operation Start Up

(3) Site Location

(4) Total Investment Cost

(5) Outline of the Petrochemical Complex

Ethylene

Propylene

PP

Epoxy Resins
Hydrocarbon Solvents

Ketone & Alcohol Solvents

Polyethylene
EO
Ethylene, Butadiene

Phathalic Anhydride
Acetaldehyde
Butanol

Vinyl Acetate

Formaldehyde
Phenolic Resins
PVC Film

Synthetic Rubbers
Carbon Black

Styrene

BTX

25,000
n.a,
28,000
n.a.
45,000
n.a.

n.a.
n.a.
70, 000

20, 000
15, 000
28,000
12, 000

10, 000
n. a.

n.a.

20, 000
15, 000

70, 000

Shell Chemical (Australia)
Pty Ltd.

n.a.

Clyde N. S. W,

n.a.

Capacity (tons/yr,)

)
)
)
)
)
)
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Remarks

Shell Chemical
(Australia) Pty Ltd.

ICI Australia

CSR Chemicals

Borden Chemical Co.,
(Australia) Pty Ltd.

Phillips Imperial
Chemical Ltd.

Australian Petrochemical Ltd.

Commercial Solvents Pty Ltd.



(2)

Pty Ltd. are now operating their own petrochemical com-
plexes based upon naphtha as raw material with ethylene
capacities of 150, 000 and 25, 000 tons per year, respective-
ly. At present, most of these petrochemicals are consumed
within the country, with a part being exported to mainly New-
Zealand, Hong Kong, and other British Commonwealth
nations, Australian petrochemicals have not so strong
international competitiveness, and they are protected by
high customs duties in the domestic market. Now that the
U. K. has joined EC, the British Commonwealth protection
by preferential customs system will be likely to disappear
practically. Under these circumstances, future export

from Australia will be exposed to more severe situation.

Market Studies b} Product

(a) Plastics

By 1970, all the plastic resins contemplated under the
Indonesian projects have already been domestically

produced,

Petrochemicals, Australia is now applying a high pro-

tective customs system to imports, wherein advalorem

Table IV-55 Proportional Usage of Polyethylene

Types in Australia

(Unit: %)

1963 1964 1965 1966 1967

LDPE 74 65 87 70 67

HDPE 26 35 33 30 33

100 100 100 100 100

- 107 «



duties are combined with support value duties, As a
result, more than 80% of the domestic market is oc-

cupied by domestic products,

LDPE

Demands

No separate statistics on the demands for LDPE and
HDPE have been released in Australia, but the breakdown
figures for both plastic resins for the period 1963 - 1967
are given in Table IV-55. According to the table, LDPE
accounted for about 70% of the total polyethylene demand.
This percentage is unlikely to change largely in the future.
The polyethylene demand in Australia shown in Table IV-
56 increased from 40, 000 tons in 1966 to 72, 000 tone in
1969 at a growth rate of about 22% per annum. Future
demand is expected to grow at 15% per annum, and will
reach 170, 000 tons in 1975 and 340, 000 tons in 1980.
LDPE finds its largest use in film, which accounts for

about 50% of the annual demand.

Table 1V-56 Actual and Estimated Demand for LDPE in Australia (Unit: tons)

(a) Poly-
ethylene
demand

Average
annnal
rate of
increage

(h)y 1.1
clemami
(n) x 0.7

Average
annual rate
of increase

Ig46 1967 1968 1969 1975 1976 1977 1978 1979 1980

40, 000 56, 000 GO, 000 72, 000 170, 000 340, 000

L 22% J 15% J

28, 000 37,500 42, 000 50, 000 119, 000 137,000 157,000 181, 000 208, 000 2148, 000

L 22% — 15% -

Source: JGC Estimates

Commonwealth Statistician
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’roduction/supply

ICI ANZ and UCC Australia, Ltd. are now producing
LDPE. ICI ANZ's LDPE plant started with a capacity
of 3,000 tons per year in 1957, once expanded in the
past, and now the second expansion plan is to end within
1972, although its final capacity is not made public.
UCC Australia is now operating a 22, 000 tons per year
LDPE plant, In addition to the LDPE domestically pro-
duced by the above two companies, LDPE is also being

imported as shown in Table IV-5T,

As shown in the below table, 80% of LDPE imports is
occupied by import from Japan. This LDPE is re-ex-
ported to Japan in the shape of meat wrapping sheet.

In such a case, LDPE is made free from import duties.
The LDPE imports from other couniries are on the short-

term basis, to meet the shortage in domestic production.

Table [V-57 Import of LDPE into Australia

by Country of Origin  (Unit: tons)
Country of Origin 1968 1969
Japan 1,308 3,274
South Africa - 500
U.K. 130 112
U.S. A, 132 239
Others 15 32
Total 1,585 4,157

Source: JGC Estimates

Commonwealth Statistician
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HDPE
Demands

HDPE has its major uses in consumer goods and packaging.
In addition, it has a large demand in agricultural pipings.
The HDPE demand stood at 22, 000 tons in 1969, Future
demand will grow at 15% per annum until 1980, These are
shown in l'able [V-58.

Production /supply

Hoechst Chemical (Australia) Pty, . Ltd., which is the sole
HDPE producer, has started operation of a 18, 000 tons
per year HDPE plant in 1986, At present. 'lie company

is stuying the possibility of scale -up of this HDPE plant.
Details of the plan is not released.

Like LDPE, HDPE is also partly imported, as shown in
Table [V-89. This import has been downward since 1968,
as the support value duties were applied to HDPE, and
thereby, as the local HDPE plant became in successful
operation. Likewise in LDPE, future export of HDPE to

Tabie IV - 38 Aclua! and Estimated Dewand o HIH'Y 0 Austpalt,
At L
1966 1967 1% 1%V 1975 1WTe 17T 1eT8 1910 1998

(a)
Polyethyvelen 40, 000 6 000 60 600 72 00 170 000 Mo v
demand
(b) HDPE

demand - 12, 008 18,000 21 000 1 00O 1%, 000 6° 08 T8 GU0 % 008 107 W00

(a)x 0.3
Average
annual — e % ——d b 8% o
rate of
increane

source Mt Fatimates

Commaerivoaith Mistiotictan
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grow at 15% per annum by 1880, and at 10% per annum by

1985. As a result, it will reach 78, 000 tons in 1975 and
126, 000 tons in 1980,

Production /supply

B. F'. Goodrich Chemical, Ltd., and ICI ANZ are now
producing PVC, but they do not release their production
capacities. However, their production is estimated to
amount to about 40, 000 tons per year. The two companies
occupy about 85% of the domestic market, and about 7, 000
tons has been imported in 1970, The proportion of import
is showing downward trend, because of the increase in
domestic production of PVC. To meet the future demand
increase, both companies are now planning to expand their
PVC plants.

Under these circumstances, Australia will be no better
than a spot market to fill the demand-supply gap of domes-
tically produced PVC with imported one,

Polystyrene

Demands

Polystyrene is mainly used in kitchen utensils, refrigerator

Tabie [V-81 Actual and Estimated Demand for Polvstyrene in Auastralia (Unit: tons)

Demand

Average
annual
rate of
Ipncrease

1965 1966 1967 1969 1975 1976 1977 1978 1978 1580

10, 446 12,879 27,000 33, 000 40, 000
11,972 15, 000 30, 000 46, 000 43,000

-
- %

Source: JOC Estimates, Commonwealth Statistician
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liners, air conditioners, and car interior. The demand,
shown in Table IV-61, which was 9, 060 tons in 1963,
rose to 15,000 tons in 1969. During this period, the de-
mand growth marked a rate of about 9% per annum.,
Around same growth rate of 10% is expected in the future
until 1980 and the demand is estimated to mark 27, 000
and 43, 000 tons in 1975 and 1980, respectively.

Production/supply

Polystyrene is now being produced in Australia by the fol-

lowing three companies.

BASF Australia, Ltd.
Dow Chemical (Australia), L.td.

Monsanto Australia, Ltd.

Table IV-62 Import of Polystyrene into Australia by

Country of Origin

(Unit: tons)

1965 1966 1967 1968 1969

Canada 78 66 101 431 947
France - - - 25 -
W. Germany 1,207 1,206 789 537 330
Italy - - - 132 -
Japan 48 308 216 653 152
United Kingdom 76 11 39 245 -
U.S. A, 416 674 273 1,007 667
Others 6 16 14 2 81
Total 1,831 2,381 1,432 3,032 2,177

Source: Commonwealth Statistician
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The above three companies are supplied with ethylene
from Altona Petrochemical's 150,000 tons per year ethy-
lene unit, All of these companies do not release capa-
cities of their polystyrene plants, It is estimated, how-
ever, that polystyrene is domestically produced at 12, 000
to 13,000 tons per year, deducing from the fact that these
were about 2, 000 tons of import is included in 15, 000 tons
of total demand. It is obvious that the above three com-
panies will scale up their plant capacities, to meet grow-
ing domestic demand. Therefore, polystyrene export to
Australia will be no better than spot export to {ill the gap
of domestic production and demand, as shown in Table
IV-62. Like LDPE and HDPE, the support value duties
are applied to polystyrene. There is little possibility of

polystyrene export to Australia too.

Polypropylene

Demands

Australian statistics on polypropylene demands are not
released. According to the information obtained from

the Japanese trade record, shown in Table 1V-63, the

Table 1V-63 Actual and Estimated Demand for PP in Australia

(Unit: tons)
1971 1975 1976 1977 1978 1979 1980

Demand 28,000 35,000 37,000 40,000 43,000 46, 000 49, 000
Average
annual rate L 7% J

of increase

Source: JGC Estimates, Japanese 'T'rading Company
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(b)

polypropylene demand will reach 35, 000 and 49, 000 tons,
respectively, in 1975 and 1980,

Production/supply

Shell Chemical (Australia) Pty., Ltd. is now producing
polypropylene in Australia with a plant capacity of 28, 000
ton per year. In addition, the above -mentioned Hoechst
Chemical (Australia), Ltd. is planning construction of a
polypropylene plant, Although the company does not re-
lease the plant capacity, it is reported that the domestic
market will be occupied by the two companies, and that
surplus will be exported, and its import to Australia can-

not be expected for. r

Synthetic fibers

As of 1970, about 60, 000 tons of synthetic fibers was
consumed in Australia. The per-capita consumption
stood in 1970 at 4.7 kg, which has been growing at a rate
of nearly 20% over the previous year since 1968, as can

be seen in Table IV -64,

Table IV-64 Consumption Per-capita of Synthetic Fibers

Per-capita Increasing Rate
consumption against Previous Year

1967 2,8 (kg) -

1968 3.3 18.0
1969 4,0 21,0
1970 4,7 17.5
1975 9.5 15.0
1980 14,0 8.0

Source: JGC Estimates, FAO
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The synthetic fiber demand is estimated as given in
Table IV-65, to grow at 15% per annum until 1975 and
at 8% during 1975 - 1980, so as to reach a per-capita
consumption of 9.5 kg and a demand of 123,000 tons
in 1975, as well as 14,0 kg and 210, 000 tons in 1980,

leon
Demands

The nylon demand occupied about 30% of the synthetic
fiber demand in 1970 in Australia. It is estimated that
this rate continues in the future, and the demand is
estimated to reach 40,700 tons in 1975 and 65, 100 tons
in 1980, as shown in Table IV- 66,

Production/supply

As of 1970, three companies of Fibremakers Ltd., Fibre-
makers Penrith Pty., Ltd. and United Carpet Mills Pty.,

Table 1V-83  Actual and Estimated Demand for Syathetic Fibers in Australis (Unit: tons)

1965 1966 19687 1968 1969 1970 1978 1976 1977 1978 1879 1980

123, 000 159, 800 191, 800

Demand 39, 000 145,800 175. 000 210, 000

42,700 49,100

34, 000 33,700 38,000

sSource: JGC Estimates, FAO

Table IV-66 Estimated Demand for Nylon in Australia

(Unit: tons)
1975 19876 1977 1978 1979 1980

Demand 40,700 45,200 489,500 54,200 59,500 65,100

Source: JGC Estimates, FAO




Ltd. are producing nylon in Australia. Although their
respective production capacities are not disclosed, a
total of 22, 100 tons was produced by the three companies
in 1970, giving nearly 100% of the domestic-production

rate,

Polze ster

Demands
The polyester fibers demand occupied about 50% of the
synthetic fiber demand in Australia now, This rate is

assumed to continues in the future, polyester fibers will

be consumed there in amounts of 68, 900 and 118, 900 tons,

Table IV-67 Estimated Demand for Polyester Fibers

in Australia (Unit: tons)

1975 1976 1977 1978 1979 1980

Demand 68,900 76,900 85,800 95,800 106,900 118, 900

Source: JGC Estimates, FAO

Table IV-68  Potential Market for Polyester Fibers in Australia

(Unit: tons)

1975 1976 1977 1978 1979 1980

Demand 68,900 76,900 85,800 95,800 106,900 118, 900

Domestic
production 30% 33% 37% 41% 45% 50%
ratio

Demand
minus 48,200 51,500 54,000 56, 000 58,800 59,500
Production

Source: JGC Estimates, FAO




respectively, in 1975 and 1980 as shown in Table 1V-67.

Production/supply

At present, Fibremakers Litd. is producing polyester
fiber in Australia,

The 1970 production amounted to only 400 tons, and most
of the demand is supplied through import., However,
domestic production will gradually get under way. It is
estimated that the domestic production rate increases to
30% of the polyester-fibers demand in 1975 and 50% in
1980, and the Australian potential market for polyester

fiber can be calculated as given in Table 1V-88,

(3) Potential Market for the Indonesian Plastics Resins and

Synthetic Fibers in Australia

Using demand forecasts of products and the production plans

Table IV-89 Potential Market for the Indonesian Plastics Resins and

Synthetic Fibers in Australia

(Unit: tons)

1978 1979 1980

1976

1975

1977

186,000 216, 000
72,000 84, 000

n' a'

135, 000
49,500

159, 000
60, 000

LDPE
HDPE
VCM
PVC

97, 000
33,000

115, 000
41,000

n. a. n. a. n.a, n. a. n.a.

n.a. n, a. n.a. n.a. n a. n. a.

Styrene n.a. n.a. n.a. n. a. n.a. n.a.

Polystyrene
PP
Nylon

Polyester

17,000
9, 000
23,100
51,500

23, 000
15, 000
32,100
56, 500

27,000
18,000
37,400
58,800

30, 000
21, 000
43, 000
59, 500

Source: JGC Estimates




already released, we calculated the potential market scale
for each product under study for the 1975 - 1980 period.

Results of such calculation are given in Table IV-69,

Exportabilities of Indonesian P’lastics Resins and Synthetic

Fibers to Australia

Various petrochemical products are already domestically

produced in Australia, in its efforts to attain self-sufficiency

Table IV-70 Tax System and Import Duty in Australia

Tax sttem

Tax System = CIF price + Import Duty + Support Value
*Support Value system means that, if CIF
value plus duty is lower than an amount,
the difference is called SVD (Support
Value Duty) and SVD of 90% is paid on
such difference.

Import Duty

Import Import Duty
Product Duty Support
PVC CIF x 40% $233
LDPE CIF x 60% $233
HDPE CIF x 60% $339
Polystyrene CIF x 60% $466
PP CIF x 40% 0

Nylon
Filament FOB x 20% + 45¢ /b,
Staple FOB x 10%
Yarn FOB x 20%

Polyester
Filament FOB x 20% + 45¢ /1b,
Staple 0%
Yarn FOB x 7.5% to 20%




thereof. From a viewpoint of protecting domestic indust-

ries, Australia levies high customs duties as well as sup-

port value duties on the imported counterparts of the domes-
tically produced petrochemicals, as shown in Table IV-70.
Under these circumstances, Australia cannot be a constant
export market in our judgement, although there is a possi-
bility of spot export to fill the gap between demand and supply

of domestically produced petrochemicals,




5.3

CHINA

(1) General Market Situation

China recently revealed that the gross industrial and agri-
cultural product was in increase of about 10% over the pre-
vious year in 1971, the first year of the fourth 5-year plan
period. The above percentage can be regarded as the real
economic growth rate in the case of China, where there is

no inflation. Major items of mining and industrial produc-
tion marked high growth rates, except for 8% in coal pro-

duction, as given in Table IV-71 and IV-72, It is reported
that in the agricultural sector, there were considerably in-
creased yields of cash crops in addition to increased food

production.

The 19608 saw an agricultural crisis (1960-61) and internal
political up-setting during the Great Cultural Revolution
period (1967 -68), both resulting in decreased production,

On the whole, China was forced to attain a growth rate lower
than a developing-country's average rate of 5. 2%, In 1970,
the Chinese economy barely entered a stable growth period

for the first time.

Recognizing that the USSR -type policies giving priority to
heavy and chemical industries were pursued under the first
5-year plan (1953-57) and resulted in widened gap between
industrial and agricultural production, China decided in 1962
to follow the two basic policies; one is an agriculture -sup-
porting policy based upon the "Agriculture builds up founda-

tion, and manufacturing industry develops' principle.

The other is what is called the ""Walking with two legs'' policy,

under which simultaneous development is aimed at between
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Table IV-71 Production of Mininﬂ and Manufacturinl Industries in China

1957-1970 1970-1971
Growth Growth
rates/ rates/
1957 1970 annum 1971 annum
Coal (103 tons) 130,700 255,000 5.3% 276, 000 8%
Crude Oil «( " ) 1,500 20,000 22.7 25, 400 27. 2
Natural Gas « " ) n.a, n.a. n.a,. n.a, 25
Iron Ore { " ) = 19,400 45,000 6.1 56, 800 26,1
Pig Iron ( ") 5,900 20,000 9.9 24,600 23
Crude Steel ( " ) 5,300 19,000 10.3 22,400 18
Cement « " ) 6,900 13,500 5.3 15, 800 16. 5
Chemical (") n.a. 14,000 n.a. 16,800  20.2
Fertilizers
Mining Equipment n.a, n.a. n.a. n, a, 68. 8
Metallurgic Equipment n.a. n.a. n.a. n, a. 24. 7
Machinery Industry n.a. n.a. n.a. n.a. 18
Machinery Industry of which: n.a. n. a. n.a. n. a. 21

Agricultural Machinery

Source: China Authority, Dr. E. Snow

Table IV-72 Growth Rate Indeces of the Chinese Economy

First 2nd-3rd
S5-year plans 5-year plans
1953-1957 1958-1970 1970-1971
Industrial Production 18. 0% 10%
Agricultural Production 4.5 10
Total 8.9 10
Source: China Authority, Dr. E.F, Jones
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centrally-controlled large-scale industries and local medium
or small-scale industries, between coastal and inland in-
dustries, and between orthodox and latest technologies,

These moderate growth policies balanced hetyeen industrial
and agricultural production are considered to have achieved
good results in outline at last in 1970, so far as we hear about
increased yields of crops continuing for a decade since 1962,

and the development of industrialization of rural villages,

The fourth 5-year plan is now in progress under positive con-
ditions, such as improved level of industrial technologies,
increased number of research workers and favorable inter-
national environments surrounding China, in addition to the
afore -mentioned stable growth of agricultural production and
increased productivity in rural areas. Although there is no
concrete indeces devulged by China, overseas observers all
indicate that China will attain a growth rate of nearly 10%,
which is higher than an average rate of 8, 9% attained in the
first 5-year plan period, unless there is no political dispute,

both domestically and abroad.

The petrochemical industry has its origin in the middle of
19608, when petroleum development and increased produc-
tion got under way, and agricultural production began to
show a sign of recovery under smooth effect of the agricul-
ture -industry policy. Actually, this industry started in 1965,
when small-scale production of raw materials for organic
syntheses, such as HDPE, polystyrene, acrylonitrile, etc.,
started by means of thermal cracking and refining of refi-
nery off-gas in Shanghai, Prior to this production, China
concluded import contracts with West Germany and the U.K,
to construct Naphtha sand cracker, LDPE and PP plants in

Lanchou, which have completed in as late as 1969, after
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up-setting caused by the Great Cultural Revolution has suh-

sided. This is the first full-scale petrochemical compiex

in China,

Reportedly, since 19708, other petrochemical complenes of

their own design are in completion or under construction in

Peking and the Ntate of Shangtong. When these are taken (.

gether, the present state of the Chinese petiochemical in-

dustry is as given in lable IV. 73,

The fourth 5-vear plan regards the promaotion of petrochem -

cal industry as an important objective,

o acoomplish thie

objective, China is eager to have active technical exchange

Table IV-73  Nituation of Petrochemical industey in China

Mar!
of Produ -

Products  Site Locations Liun
LDPE Lanchou (Kansu) 1989
HDPE Shanghai (¥hangha!) 1985
PE Chilin (Chilin) 197
Polvstvrene Lanchou (Kansu) 1989
Nhangha: (Nhangha!) 1908

'eking (Peking) 1971

KG Chinan (Mhan lung) 1989
PP Lanchouw (Kanaw) 1929
AN Lanciviu (Ranuw) 1989
Shanghwi (Nhanghai) 19

Teu Po (Shen l'ung) 197)
Epichlorohvdrin Chinan (dhan Tung) 1970
SRR Poking 197
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Full-scale activities of the plastics industry started in
1960, when the CHILIN organic synthesis complex was
completed under the assistance of the Soviet Union and
went into operation to produce polystyrene, using such

a petrochemical raw material as benzene, in addition to
the production of PVC resins through the carbide-acety-
lene process. As of 1970, the plastics production in
China, given in Table IV-74, is estimated to have reach-
ed about 244, 000 tons/yr. for a total of thermo-setting
resins, such as phenol, urea, and polyester, and thermo-

plastic resins, such as LDPE, PP, and Polystyrene,

Apart from the above-described production, China is
importing a part of its plastic needs to fill the demand-
supply gap. Japan occupied 80% of such imports of

thermo-plastic resins in 1970, as shown in Table IV-175,76.

Table IV-77 reveal that estimated demand for plastics
totaled about 320,000 tons/yr. in 1970, which is 30 times

Table IV. 74 Production Volume of Plastics in China

(Unit: tons)

1970

Thermo -setting resins 60, 000
PVC 120, 000
LINE 24, 000
HDPE 10, 000
PP 10, 000
Polysty rene 20, 000
Total 244,000

Source: Institute of Developing

Economies Japan
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as large as the 1957 d

emand and about 5 times as large

as the 1962 demand. The Table also reveal that the

plastics demand in China ha

the past 10-15 years.

s marked rapid growth over

Table IV-75  Actual Import of Plastics from Japan (Unit: tons)

1969 1970
Therimo -setting resins 2,308 302
PVC 16, 300 30, 800
Polyethylene 16, 700 20, 100
Polystyrene 2,600 5, 400
Polypropylene 150 350
ABS - 2,195
Total 38, 058 59, 147

Source: Trade Statistics Japan

Table IV-76  Actual Import of Plastics into China

(Unit: tons)

1970
Thermo-setting resins 3, 000%*
PVC 38, 500%
Polyethyelene 25, 000
Polystyrene 6, 800%
Polypropylene 400
ABS 2, 800

Total 176,500

#Source: JGC Estimates

ocrSource:
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LDPE

The LDPE demand, given in Table IV-78, has not shown
80 much growth in China, where market is not opened to
film as the major use., For example, the demand rose
only slightly from 32, 000 tons in 1969 to 34, 000 tons in
1971, giving a growth rate as low as 3% per annum,

The total production capacity is estimated to be about
30,000 tons/yr., including 24, 000 tons/yr. given by a
plant now in operation using the ICI process in Lanchou

(Kansu).

HDPE

A total of 23, 700 tons of HDPE, both domestically pro-

duced and imported, were consumed in 1971, as shown

Table IV-77 Estimated Demand for Plastics in China

(Unit: tons)
1957 1962 1967 1970

Demand 10, 000 65, 000 205, 000 320, 000

Source: JGC Estimates

Table IV-78  Actual Demand for LDPE in China (Unit: tons)

1969 1970 1971
Import 8,100 12,100 9, 900
Production 24, 000 24, 000 24, 000
Demand 32,100 36, 100 33, 900

Source: Trade Statistics (Japan)
Institute of Developing
Economies Japan
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in Table IV-79. A 10,000 ton per year HDPE plant is
now in operation in Shanghai. Since strong demand is
expected for industrial uses, expansion to 20, 000 or

300, 000 tons per year will be planned in the future,

PVC

It is estimated that 100, 000 tons of PVC has been pro-
duced in 1970 in China, using the VCM domestically

produced by the carbide-acetylene process. Together

Table IV-79 Actual Demand for HDPE in China

(Unit: tons)

1969 1970 1971
Import 11,500 11,400 13,700
(Import from Japan) (9,200) (9, 100) (10, 900)
Production 10, 000 10, 000 10, 000
Demand 21,500 21,400 23,700

Source: Trade Statistics Japan
Institute of Developing
Economies, Japan

Table IV-80 Actual Demand for PVC in China

(Unit: tons)

1967 1970
Import 15, 000 38, 500
Production 90, 000 100, 000
Demand 105, 000 100, 000 - 150, 000

Source: Trade Statistics Japan
Institute of Developing
Economies, Japan

- 129 -




with imports, mainly from Japan, of 8,500 tons, the

total demand will range from 100, 000 to 150, 000 tons/yr,,

the largest figure of all plastics,

China had a PV C production capacity of about 90, 000 tons
per year in 1967 for all 9 plants, all of which are based
upon conventional carbide-acetylene process, As the
switching of production process is getting under way from
the carbide-acetylene to the EDC process with ethylene
as the raw material, scale-up of equipment will be plan-

ned.

Polzstzrene

A total of 30, 740 tons of polystyrene, both imported and
domestically produced, were consumed in 1971 in China,
according to our estimation. (Table 1V-81) The 1967 de-
mand stood at 13, 500 tons, and thus from 1967 to 1971,
the demand has grown at an average rate of about 239%

per annum. As of 1971, the polystyrene mainly of general

Table IV-81 Actual Demand for Polystyrene in China (Unit: tons)

1967 1968 1969 1970 1971
Import 3,500 4,200 3,300 6, 800 740
(Import from Japan) (2, 100) (2,100) (2, 600) (5,400) (590)
Production 10, 000 10, 000 20,000 20,000 30, 000
Demand 13,500 14,200 23, 300 26,800 30, 740

Source: Trade Statistics Japan
Institute of Developing

Economies, Japan
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purpose grade is being produced domestically at 30, 000

tons per year, In the future, domestic production of
high-impact polystyrene for use in industrial purposes,

particularly in electric machinery, will be in progress,

Polypropylene

Domestic production of polypropylene started in 1969 at
a 10,000 ton-per year plant in Lanchou (Kansu). Im-
ports also started in the same year, although their
volumes were less than 1, 000 tons per year until 1971,
as shown in Table IV-82. In addition to the above plant,

another PP plant is under construction in the Peking area,

Table IV- 82 Actual Demand for PP in China (Unit: tons)

1969 1970 1971 |
Import 170 400 510
(Import from Japan) (150) (3506) (400)
Production 10, 000 10, 000 10, 000
Demand 10,170 10,400 10,510

Source: Trade Statistics Japan
Institute of Developing

Economies, Japan

Table IV- 83 Actual Demand for Synthetic I'ibers in China

(Unit: tons)

1967 1968 1969 1970

Production 40, 000 40, 000 400, 000 40, 000
Import 10, 486 7,084 8,625 16,075
Demand 50, 486 47, 064 48,625 56,075
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Its capacity is unknown.

Synthetic fibers

Historically, the Chinese synthetic fiber industry started
in 1954 with test production of Nylon 6, Then an acrylo-
nitrile plant was test-run in 1957. A year after, con-
struction of a pilot synthetic fiber plant was under way in
Shanghai as the first step of full entry into this field. In
1959, this plant introduced a Nylon plant from West Ger-
many and started production of Nylon 6 at 400 ton per year,
During almost the same period, a synthetic fiber plant

and a synthetic fiber pilot plant went into operation in
Peking with a capacity of 380 tons per year of Nylon 6,

under the assistance of East Germany,

Until today, vinylon, acrilic fiber, vinyl chloride, and
polyethylene fiber are already produced in addition to
Nylon 6. Plans for further scale-up and construction of

new synthetic fiber plants were announced in 1965, and

Table IV-84 Actual Demand for Nylon in China

(Unit: tons)
1967 1968 1969 1970

Production 11, 000 11, 000 11, 000 11, 000
Import 5,000 6, 000 6, 000 11, 000

Demand 16, 000 17, 000 17, 000 22,000

Average annual rate of increase: 11,5%
Source: Institute of Developing Economies, Japan ; JGC Estimates




when such expanded capacity is taken into account, the
total capacity of synthetic fiber production is estimated

to be 40, 000 tons per year, as of 1970,

In addition to the domestic production, China imported
about 16, 000 tons of synthetic fibers in 1970, as shown
in Table IV-83. As a result,the synthetic fiber demand
totaled 56, 000 tons in 1970,

Nylon

The 1970 demand for nylon stood at about 22, 000 tons

as the sum of domestic production and import. Since the
1967 demand was 16, 000 tons, the nylon demand has
grown at an average rate of 11. 5% per annum, as given
in Table IV - 84.

As part of a petrochemical complex, which is scheduled
for start-up in 1974/75, a plan for domestic production
of caprolactam is now under study. Thus the trend is
toward domestic production of nylon and even its raw

material.

Polyester Fibers

As of 1970, this country has domestically produced poly-
ester fibers with production capacities and volumes un-

known,

Table IV-'85 Actual Import of Polyester Fibers in China 1967-1971

(Unit: tons)

1967 1968 1969 1970 1971
Import 4,526 1,096 758 770 6,700

from Japan
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A part of demands for polyester fibers in this country
is satisfied by importation from Japan and other coun-
tries. Assumed from the amount imported from Japan,
the demands are estimated at less than 10, 000 tons per
year at 1970,

In addition, an indigenous polyester fiber production
project is under study included in the aforesaid petro-
chemical complex, with 25, 000 tons per year of feed
TPA production capacity. This shows a growing trend

toward providing polyester fibers for themselves like-

4
|
i
!
i
]

wise for nylon,

(3) Potential Market in CHINA and Exportabilities thereto of !

Indonesian Plastics Resins and Synthetic Fibers

The Chinese economy develops under the planned economy
system, in which production and supply is planned in response
to the intentionally fixed demand in all fields of industry.

For this reason, there is less gap between demand and pro-
duction, and hence China cannot be a long-term export
market, Particularly in connection with the petrochemical
industry, a petrochemical complex based upon a 100, 000-
ton-per year naphtha cracker is scheduled to go into opera-
tion in 1974/1975. According to the latest news, China seems
planning on construction of another 300, 000 tons per year

in terms of ethylene petrochemical complex,

It can be predicted that China will eagerly try to attain the
self-sufficiency of petrochemicals, In particular, those pro-
ducts of which commercialization is now being studied in Indo-
nesia are either being domestically produced or being studied
for future production plan in China, likewise, Therefore,

it is unlikely that Indonesia can export its products to China,
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except in temporary spot exports.

On the other hand, in respect to the exportability of Chinese
petrochemicals, the Chinese authorities clarify that they
have no intention of export on the principle, because they
consider it the foremost objective to meet the domestic de-

mand.
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5.4

HONG KONG

(1)

General Market Situation

Hong Kong, with its land area of 1,034 km?2 and a population
of 4,030,000 (1970), is a typical country which is founded
on trade, wherein it imports raw materials and exports pro-
ducts and/or semi-products, As a free port, Hong Kong
has never adopted any customs system (except on specific
items including tobacco, alcoholic drinks, etc.), nor quotas
on imports. Since 1966 the Hong Kong Government has been
making efforts for export promotion, fulfillment of competi-
tiveness, and development of an export insurance system,
by establishing Hong Kong Trade Development Council, the
Hong Kong Productivity Center, and Hong Kong Export In-

surance Corporation.

In 1970, the Hong Kong economy marked a recovered growth
rate of 23% over the previous year. Successful development
of economy is largely attributable to rapid growth of export
and a boom in real estate business, Exports were brisk
mainly in the field of miscellaneous goods including textile
and plastics toy. These latter two items accounted for 36%
and 24%, respectively, of the total exports in 1970, The
largest part of products or 45. 7%, of the total i8 exported to
the U.S., followed by the U.K. (11, 6%), where preferen-
cial customs of the British Commonwealth are applied to
the Hong Kong products, then West Germany (8. 0%), and
Japan (3. 7%).

Meanwhile, textile and plastics raw materials have been

supplied through import. Both materials accounted for 17%
and 8%, respectively, of the total import in 1970. Of the
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(2)

raw material suppliers, including textile, and plastics,
Japan is the biggest, occupying 23% of the total import by
Hong Kong in 1970, Followers of Japan are the U, N, (13%),
the U, K. (8%), etc,

Since the latter half of 1950's, Hong Kong has been trying
to develop export-oriented industries, rather than thouse
alternatives to import. Due to shortage of water and land,
such heavy chemical industries as those consuming large
amounts of water cannot be established in Hong Kong.
Therefore, industrialization i8 promoted mainly among
light industries such as textile, plastics processing. and
watch-making. Current tendency is that Hong Kong 1s aim-
ing at moving from conventional textile-type industrializa-
tion toward diversification into a variety of industries

including plastics processing. i

Market Studies &Product
(a) Plastics

Major four resins of polyethylene, PVC, polvetyrene,
and polypropylene were consumed in Hong Kong on the
whole in an amount of about 180, 000 tons in 1970 and
190,000 tons in 1971, (X these resins, polvethviene
occupied more than 50% of the total in these two vears,
Particularly, the LDPE demand destined for produc -
tion of Hong Kong artificial flowers takes a major part
of the plastics demand 1n Hong Kong.

LDPE
Demands

in 1971, 74,621 tons of 1LLDPE was consumed mainly

- 137 -




for production of Hong Raong art ficia Naere  Future
demand will grow et 10R per annum wnti ! 1973 el ot

8% Auring 10751980 :t @) reaeh 100 TOD e 4

197 and 161 W0 e 10 1OBB ae ooy o Tabus IV 08

Produstion, Segpi

N L ITH% e doment cally e whee s b 2 present o #1B ag
Kong ol ol neede are awuppt od the wgh g

This tremd s eaperted ' continere »n he wines tY
portion of cgeert from lw NN RPN N Wage v?

wan as Ngh an V% 0 1970 gt 875 . 197

nory
Demande

e MR Grmand ohiseh shadd ot ¢ WO ‘o .o 1Y

Tomte 1V 88 o 'ygy wt Batmered UGN -+ ' B @ g b -ng

L -
5 ] T L] " d L] e »
» + - - *
Boocant - e ® - -eem ™ -
Average Vimony
Rere 0 e maee y o ¢ | '
AT Y
o . vl e &
o
B e

o 5 ool @ o o o2

[ R R

toie 1% - 0V (mang Pattere « LIFE p g MRS
L1 - »

Hag lmg Ars.hivipl Flowes o to. o,

(Bhore on L "




Tobwo !V .00 Acwnl Bagor Price ot LOPE m Hong heng

itne . T 1]

PO 23 PEMR lgpan

LT 240 WEMY D

Ot sgtod - - 1Y WA e w1 e ng ke perood
WSt w At gy WA et s b e dd P ¥ wture
el & g0 % 0 sl e T e g o 1T el
o 8 Ber ag 47 W @ reae h 1O 4BR e n

O ok P D e w T e g€ =mn n Vabhw IV 89

M A el orr W@ P w4 the wagh mer'  and
ipses 3 w Wure WA P r e ol b - '“ “w“
o M. b e o rei BRI g v te

Pgme B b e e B e P g Aeng e ame
L » % » i J !
L =t town e . r I b R . N N B B
AR e
o e - e - '
ox - MAp—
gt o A .-
-
LI o c e [ e [T K T T

W Koy

tae » © %rgp pert Praes < GNP - Hng Aang

T B U

e &8 e '

L 196 POl Mpan



VCM
demands

There is no present or future plan for PVC production.

Hence, there is no possibility of exporting VCM to Hong
Kong.

Table IV- 91 Pattern of Import on PVC in Hong Kong

(Unit: tons)
‘10 71

PVC Resin 19,914 23,469
PVC Compound 709 938

20,623 24, 407

Table IV-88 Actus! and Estimated Dymand for PVC Resin in Hong Kong

(Unit: tons)

M e T 18 1 80

o —— ettt

Inmand 19,914 23 400

He - Export

to lndignia . 109

UNTY
v and 19,3533 22,700 29,200 50,700 32, 000 33, 909 38,6400 37, 300
a) - b)

Averige

At | Rate — 8%
of tme rease

et

from 12,084 18,292

Jiapan

a) b o %

Nowrce: Trade Statiatics
: JOC Estimates




PVC

Demands

The PVC demand in Hong Kong has been supplied through
import, Of the 1971 total PVC resin import of 24,407
tons, about 95% was imported in the form of PVC resin,
This indicates that those makers which import PVC resin
and produce compound have already grown up in Hong
Kong. Examples of this type are Nylex Plastics, Ltd.
and Wo Fuk Plastics Factory.

In 1971, PVC resins were re-exported from Hong Kong
in an amount of 1,293 tons, of which 55% was exported

to Indonesia. Re-export of PVC compound is negligible.

Table IV-93 Actual and Estimated Demand for PVC Film, Sheet, Plate, Rod,

Tube in Hong Kong (Unit: tons)
89 0 m 78 19 ‘80

Demand
(Import)
Plate,
Sheet, 10,861 11,861 13,446
Film

Rod, Tube,
etc.

Total 11,790 13,155 14,758

829 1,294 1,312

Resin
b) x 0,85

Average
Annual Rate 12% —1 3% — 6%

of Increase

10,000 11,200 12,500 19,700 20,900 22,100 23,500 24,900 26, 400

Import from
Japan/b)

Source: Trade Statistics
: JGC Estimates




A major part of PVC is imported in the form of pro-
ducts such as plates, film, sheets, rods, tubes, etc,
Volumes of such imported products were estimated as
Table 1V-83, taking future possibility of exporting pro-

ducts frrom Indonesia into consideration.

Production/Supply

At present, the total PVC resin (including PPV C film,
sheets, plates, rods, tubes) demand is supplied through
import, and there is8 no future plan for PVC production,
Japan occupied about 78% of the total import in 1971,

Major exporting countries other than Japan is Korea (2%).

Styrene
Hong Kong has no plan for domestic production of poly-
styrene, and thus there is no possibility of exporting

styrene to Hong Kong,

Table IV-84 Actual Import Prices of PVC Resins in HOQLK@I

(Unit: §/ton)

1969 206 FOB Japan
1970 220 FOB Japan
1971 212 FOB Japan

PVC Film PVC Sheet PVC Rod & PVC Plate
Tube
Flexible Rigid

Type Type

585 FOB 517 FOR
Japan Japan
517 FOB 538 FOB
Japan Japan




Polystyrene

Demands

Hong Kong's demand for polystyrene amounted to 61, 030
tons in 1971, including re-export of 2,676 tons, as given
in Table IV-95, This demand level is about 1,5 time as
large as the 1968 demand of 41,651 tons. During this
period, the annual average rate of growth has heen mark-
ing 14%, Demand will grow at 7% per annum until 1975
and at 8% during 1975-1980. It will reach 79, 900 tons in
1975 and 111, 900 tons in 1980,

Table IV- 95 Actual and Estimated Demand for Polystyrene in Hong Kong

(Unit: tons)

‘68 170 ‘71 75 € 7T 8 119 80

Y e At

a) Demand 41,8651 61,030 85,500 97, 900 111, 900
55, 821 79, 800 91, 500 104,700

Average

Annual | W
Rate of 14% -
Increase

Import 37,231
from Japan 36, 306

b)/a) 87% 60%

Source: Trade Statistics
: JGC Estimates

Table I[V-96 Actual Import Prices of Polystyrene in Hong Kong

(Unit: $/ton)

212 FOB Japan
220 FOB Japan
213 FOB Japan




Production / Supply

All demands are supplied through imports both at present
and in the future, and there is8 no domestic production
plan, About 60% of the total import has been imported
from Japan, followed by the U.S. and Canada.

Polypropylene

Western countries such as the U, K., Italy, and the U. S.
had been supplying the Hong Kong market with polypropy-
lene in the past, but in current years have completely dis-
appeared from Hong Kong as they failed to compete against

Japan.

Demands

As shown in Table IV-97, the polypropylene consumption

Table IV-97 Actual and Estimated Demand for PP in HOM Kong

(Unit: tons)
TSR U T L | L A | L | T

a) Demand 5,153 7,908 10,700 11,600 12,500 13,500 14,600 15,800

Average

Annual —40% - Lg% — 8% J
Rate of

Increase

b) Import from

Japan;a) 100% 100% Source: Trade Statistics
JGC Estimates

Table [V-88 Actual Import Price of PP in Hong Kong

(Unit: 8/ton)

283 FOB Japan
255 FOB Japan
190 FOB Japan




amounted to 5,153 tons in 1970 and 7, 908 tons in 1971,
The rate of growth marked a record of about 40% over
the previous year, as compared with average 8% in the
latter half of 1960's, This is because polypropvlene
has absorbed PE demand in the field of toy when poly-
propylene price lowered in 1971, Future demand will
grow at 8% per annum until 1980, It will reach 10, 700

tons in 19275, and 15, 800 tons in 1980 as shown in Table
Iv- 97,

Production/Supply

PP Production will hardly be started in Hong Kong in
the future. It is likely that the share of Japan in the
total import will drop to some extent because of re-

adjustment of production in Japan or protection of price

fall by the export, controlling the export volume.

(b) Synthetic Fibers

In Hong Kong, the synthetic fiber demand rose from
2,000 tons in 1965 to about 11, 000 tons in 1970, mark-
ing an average growth rate of about 40% per annum,
Per-capita consumption moved from 0.5 kg in 1965 up
to 2.5 kg in 1970, about 5 times as large as 11 1965,
The demand is estimated to grow at 16, 5% per annum

until 1975 and at 10% per annun during 1975- 1980,

Table IV-99  Actual and Eatitnated Demand for dynthetic Fibers in Hagg i.oug

(Umit 1)

@w w1 uw e L 1 LR L A

Demand
| 1

2.“"‘“ n.oa ."“ll,l“ “".l! 400 “‘T““ e 1. (I T e
Average
Annual e % ———— —dl g L e , )
Rate o
Increase

Source MU Fatinate FAGD
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thereby reaching 23,400 tons in 1875 and 37, 500 tons
in 1980, as shown in Table IV-99,

N!lOl’\ '
Demands

Nylon fiber occupies about 30% of the total synthetic
fiber demand in Hong Kong. We assumed that this rate
will continue in the future, the demand for Nylon will
stand at 6, 300 tons and 10, 100 tons in 1875 and 1980,
respectively, as shown in Table IV -100.

Production/Supply

The total demand is now supplied through import, and
Hong Kong has no intention of producing staple or fila-

ments or further going upstream to such raw materials

as caprolactam and TPA,

Table 1V-100 Estimated Demand for Nylon in Heng hong

(Umit: tons)
s 16 ‘17 18 ‘19 ‘80

Nvindomand ¢, 300 6, 900 7,600 6 400 9, 30 10 100

snurce : MiC Estinaates FAO

Fable IV-101 Egtimpted Uemand fur Puiyester Fiters in Hung heng

{Uait  toms)

D e Mmoo h e

Pulveator 11 000 12,600 12,900 15.200 14.000 10 400
fihors

nurece MU NHstimateos FAL
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Polxester

Demands

In Hong Kong, the polyester fiber demand occupies about

50% of the synthetic fiber demand as given in Table IV- '
101. This ratio will continue in the future, the polyester

demand is estimated to reach 11,500 tons and 18, 400

tons in 1975 and 1980, respectively.

Production/Supply

Like nylon, the polyester fiber demand is totally supplied
through import, and there is no plan for domestic pro-

duction in the future,

(3) Potential Market for Plastic Resins and Synthetic Fibers

in Hong Kong

As stated above, Hong Kong has no plan for domestic produc -

tion of all the plastic resins and synthetic fibers, [t seems,

Table IV-102 Potential Market for Plastic Resins and Svnthetic Fibers in Hong hong

(Unit: tons)

1975 1976 1977 1478 1979 19890

L.DPE 109,700 118,300 128,000 118,300 149,300 161, 300
HOPE 19,400 20, 900 22 600 24 400 26, 300 28, 400
VCM 0 0 il 0 ] 0
VO Resin 29,200 30, 708 42,200 33 4900 15, 600 37, 300
Film, Nheet etc, 19, 700 20, 400 22,100 24,500 24, 400 26, 400

PVC Uotal 40,900 51,800 54,300 37 400 60,500 83, 700

Sty rone 0 0 0 0 0 0
Puly ety rene 79, 900 HY 50 91,300 497,400 104,700 111, 900
Palypropylene o, 700 11,600 12,500 14,500 14, 600 15, 860
Nyvlin flber t. 300 6. Y00 7. 800 4. 400 9, 100 10, 100
Pulvester filnr 11,30 12,600 14,900 13,200 16,800 18, 400
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therefore, that the above estimated demands for those re-
sins and fibers will precisely correspond to their potential
market, Table IV-102 shows potential market, by type of

resins and fibers, for the period 1975-1980.

Exportabilities of Indonesian Plastic Resins and Synthetic

Fibers to Hong Kong

Possible export volumes of Indonesian plastic resins and
synthetic fibers are shown in Table [V-103. In calculating
possible export volumes of Indonesian plastics resins, it
has been assumed that the volumes of export from Japan,
the largest occupant of the Hong Kong market, are first
subtracted from such potential market as described in sec-
tion (3) above. Then it has been assumed that the Indonesian
products would occupy 20 to 30% of the remaining potential
market. However, in the case of PVC products such as
film, sheets, plates, etc., were subtracted from the
potential market. And likewise the Indonesian PVC products
were assumed to occupy 20 to 30% of the remaining PVC
market in Hong Kong. As for synthetic fibers, we assumed
that Indonesian products would occupy a minimum of 5% and

a maximum of 10% of the total demands.




Export Possibility of Indonesian

Table IV-103 Plastics Resins and Synthetic Fibers to Hong Kong

(Unit:
1975 1976 1977 1978 1979

LLDPE Min, 6,600 7,100 7,700 8, 300 9, 000
Max. 9,900 10,700 11,500 12,400 13, 400
21, 900 23,700 25,600 27,600 29, 900

HDPE Min, 400 400 500 500 500
Max, 600 600 700 700 800

3,900 4,200 4, 500 4, 900 5,300

VCM Min, 0 0 0 0 0
Max, 0 0 0 0 0

e 0 0 0 0 0

PVC Resins Min. 1,200 1,200 1,300 1,400 1,400

Max. 1,800 1,800 1,900 2,000 2,100
% 5, 800 6, 100 6,400 6,800 7,100

PVC Finished Min. 1,600 1,700 1,800 1,900 2,000
Products Max, 2,400 2,500 2,700 2,800 3. 000

0 0 0 0 0
PVC Resins Min, 2,800 2,900 3,100 3,300 3. 400
Total

Max. 4,200 4,300 4,600 4, 800 5,100
5,800 6, 100 6,400 6,800 7,100

Styrene Min, 0 0 0 0 0
Max, 0 0 0 0 0

0 0 0 0 0

Polystyrene Min, 4,800 5,100 5,500 5, 900 6, 300

Max. 7,200 7,700 8,200 8,800 9, 400
16, 000 17,100 18,300 19,600 20, 900

Polypropylene Min. 400 500 500 500 600
Max, 600 700 800 800 900

2,100 2,300 2,500 2,700 2,900

Nylon Fiber Min, 300 oo 400 400 500
Max. 600 700 800 800 900

Polyester Fiber Min, 600 600 700 800 800

Max. 1,200 1, 300 1,400 1,500 1,700

tons)

1980

9,700
14,500
32,300

600
900
5,700
0

0

0

1,500

2,200

7,500

2,100

3,200

3,600
5,400
7,500
0

0

0
6,700
10, 000
22,400
600
900
3,200
500
1,000
900
1,800

“ Calculated on the assumption that Indonesian plastics resins would secure 20% of

Japanese share,
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Table IV-104 Tax System and Import Duty in Hong Kong

Tax System
Tax System = CIF Price + import Duty
Import Duty
Product Import Duty
PVC 0%
LDPE 0%
HDPE 0%
Polystyrene 0%
Polypropylene 0%
Nylon
Filament 0%
Staple 0%
Yarn 0%
Polyester
Filament 0%
Staple 0%
Yarn 0%
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5.5

INDIA

(1

General Market Situation

India has been tackiing with A-vear plans o cariy 190w,
aiming at m egral economiy develapinent e 190 india
encountered economuie recession, due o taiare o tovpa aned
crinis in loreign exchange resevves. Pseow o om o the fourth
Boveur plan was postprmed tor three e e 0 196 - 1958
During this pericd, new mvestments by the Coasinment were
reduced. resulting in dull activitien o) the pr «uc! g oo
industes in both oF the public amd 'he Driv e s e in
1967 19688, agricultural production turned uypward  snd o ine
then rich harvest has twen continuing  The Indian oo o
in thus on the road (o recovery . ' am o 1970 the weom oy

still cannot completels ge aul ol the recess n

Particulariy with regavd to industyial produw b o e eheor

age of raw materiale tor nduster el goode and the 16w tane <

Table 1V-108 Rates of Growth (hver the 'reviows Vear
in_Major Economic indices

196 197 I1%8  iwe  iwle

e

(%) (%) (™) (%) %)
Substantial National 1.3 9 1 F LI LY )
i ome
Agricultural
b}
Production 1. 313. 4 10 ] e
induutiial
\ i ) 7 4
Production .9 . . . '
imports 6,9 1.4 7.9 i1 e 4.0
Exports “0, 9 1.6 149 4.1 s

Nute, * indicates minse
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1988, According to the forecast of the Indian Petro-
chemical Inatitute. the demand will rise to 72, 000 tons
hy 197% and 115,000 tons v, 10 1980, as mhown in
Fauble IV - 107,

Prode tion, suppl
1O e now twing produced by 1CT Caleutta and OO
Calvutta The 1otal produc tion Capac ity ot exisbing

equipmen! amunts 11 2% B00 ton per vear . 1t s est-

mated t reach 68 000 n per-vear o 1975 and 118 000

bom-per vear n 1WAQ  taking both the expansion plan

and the new « onatructhion plan i Kovali ante considera -

tism lowbia hae aiready ralorced an mport han measvure.
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HOPE
Demands

The HDPE demand amounted to 5, 000 tons in 1969, Ac-
cording to the forecast of the tndian Petrochemical institute,
it is estimated to reach 22,000 tons in 1975 and 35, 000 tons
in 1980, as shown 1in Table 1V-108,

Production, H\M

HDPE (x now produced by Polvoletines industries, Hombas
ttd,  According 1o 11s expansion plan. production will reach
10,000 tons v i INTH AR tmport ban s aise placed on

HOPE at present,

Ve

Uw s andde

The demand tor NV C reaine amounted to alin 0 000 ¢ e
N 1Y mainiy n the farm of the suspens: » ' AUEEER A
g b the demand retimates by Y lnd an 1% her o

et tate he NG demand ol Jeseh s a6 08 e
i 197 seehowan n tabie IV 100 eh.h « §  ded o
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P oabis IV HEDD Ve tue amdd G,.i;mw snamed © 1o BP0 i el

o Lot

1B 191y iein (1 A R 3 L '

O GED 0 GED o B ¢ WD S D 4. D i

I TR




emulsion type, The demand will further rise to 75, 000
tons in 1980,

Production/ supply

VO is now being produced at a capacity af 47, 500 ton

per vear hv Rajatam Vinvi, Ltd. . Ohmedabad Mg,

and Catlo Perinting Co, o Hid, - Bombasy Chenncal and
Plastics Indice, 0l Mahvas, fawahu Nagan, tlavaum:,
Madras, \National (rganic Chemical Industries Bombany
Shriram Vinvl and Chemical Industriea | 1d et

e authorized capadc ity ol each iompans 1 vaches 92 000
ton por vear in total \n gt han has ainc lwen

placed on *VI

Table IV- 110 Actusl gad Kotimateod lemand o1 INipetyrene o Indje
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Average
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Polystyrene

Demand

The polystyrene demand i» estimated to reach from
16000 tons Vi, to B3 000 1ons v during the tourth
Vevear plan peeiod, (from 1974019770 and TH, 000

tons v, 1n 1980, as shown n Fable 1V - 110,

Prodwction supply

Meanwhi v the capacity of polvatyrense producton witl
ronch IR VOB Lme Vi concurrenthy with the comple -
froam of the Rovals proeet U et vome b 82 M0 anm v
w197 e vrar of cepaneion ot Kovalo o and 1o 44 08

o v r i V900

Py prop) lene

The g ivpr g icns IPINMERN 6 sol Mated & v 18 fr o
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to reach 165,000 tons/yr. or 2.5 times as large as

65, 000 tons during the period of the fourth H-vear

plan starting in 1973, The largeat demand growth s
capected for polvester fiber, which with mavk an
average growth rate of 247 per annum. (A ey Hhe same
plan period, nyvion will marvk a grawth rate 1 7%,

polvpropy lene fiber 13%. and acevine Diter 1%,

Nylon

e nvhon demand 18 estimated 1 rise from 42400
el vr. n 1973 1 0 TEB tone e w1988 as shewn
wn Tobie IV 1102
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capacity 1w oot 1o 18 200 twea vi Four Y Faweth 3
vear plan period.
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very Nigh custome dties slmoet resembling 1mport hans
have wen lovied as can be soen in Table IV - 1IN O tan
siniem anl import dutiea These situatine (vl cate that
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IRAN

(1) Genersl Market Situation

in 1972, lran emtered upon the final year of the fourth 5.
year plan, In 1970 and 1971, the lranian economy marked
a substantial GNP growth rate of 14% over the previous
vyear. Such raptd growth is mainly supported by success-
fuel increanes in export of petrolevin, wax the major export

item, and activated investments based on developiment

programs.

Foble IV- 110 Copitel Appregription Percentage for
Malpe Sectiens of the 4th Fconumic
Develepment Ploa in Iren

e rigation 4,78

Mining and Manufas e ring Industries 11, 0%
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Initimlly, the public sector had a large proportion, but
gradually the development of the private sector bhegan to
he encountered under the fourth development plan, 'The
fourth plan corresponds to the first stage of I(ran's long-
term industrialization scheme, and is aimed at wself-
sufficiency of consumer goods, less dependence on import
of capital goods and intermediate goods and also on il in-
comes by means of diversified export of industrial goods.
Development of the chemical industry is planned as a factor
to attain these objectives. In particular, emphasis is laid
on the establishment of a petrochemical complex haned upon
indigencus natural gas as the raw material,

Aa shown in Table IV- 11T the iranian petrochemical come.
plen intended to produce 100,000 ton per o v of ethyvi-
one, and aleo there from such derivatives ax | DI, HOPY,
FiIX, et

The dumentic marhet fur these derivatives winild e simall,
an compared »ith planned production cagacity an 19774 e
the target vear of plan materialization Thwerefore, o
vl r of derivatives aill heve (o he depmraient . eeport
varhets ¢! the initial sltagr tThe propect has lwren aot

et w@rd by o ol voMure cotghliohrd vy Lran st Japak
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(1)
(2)
1)
(4)
(8)

.)

Table V- 117

Petrochemical Complex in Iran

Name of the Company
Start of operation
Site [.ocation

Total Investment Cost

Iran Japan Petrochemical Co,
1978 - 1977
1, Shapour

$ 130, 000, 000

Outline of Petrochemical Complex

(‘l‘bﬂrit! investors
(U nit tons/yr.)
Ethylene 300, 000
Polyethylene (1.DPE) 100, 000 Tove Sodia Co,
(HOPE) 10, 000 Mitsui Petrochemical
) & 100, 000 Toyo Soda (o,
Clg )
h | /
NeOH ) 2393 (tons/day)
Fthylene (xide 3, 000 Mitnui Toatau
Fthylhenzene 06, 060 h
Cumene 150, 009
SKR w, 08
noe 40, 00 Mitaubhinhi ( omicele
Phthalic Anhyderide 0, 000 " oa
4- thyihosannl 78, 000 n a,
(Rher than Fetruchemical Prowcts above
Abhader Iwtruchemical Company | td
Hhuwlrich, Nottemal 1rantan (B ¢ mpany)
Attt e p¢ ) B wit temmn v+ )
¥ iy ione i1, 000 4 one 197
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market, an can e soen in hoee FU AFE regrw ¢ uptriee
in which petrochemicale have beer (nduetriatl el ew b ae
horea, Auatralin, and Indla. ¢ cntrariiv Trar < intend

ing to entablish pepart.artenterd  etroche s a0 oboatry

from the eginning
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