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ABBREVIATION 

ABS Alkylbenzene Sulfonate 

DOP Di-octyl Phthalate 

EG Ethylene Glycol 

EO Ethylene Oxide 

HOPE High Density Polyethylene 

LAS Linear Alkylbenzene Sulfonate 

LDPE Low Density Polyethylene 

n. a. not available 

neg. negligible 

N. G. Natural Gas 

PE Polyethylene 

PP 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. 



I.       PREFACE 

1.     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 sector» 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 

(5) 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 its 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 

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

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. 



2.     Objective 

The objective of the Project it 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 II and HI, 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 Conclusion« of Market Study and Petrochemical 

Complex Study 

The long-term forecast (for the range of from 1975 to 1985) wai 

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:   tons) 

1) Low Density Polyethylene 111,000 

2) High Density Polyethylene 28,000 

3) Vinyl Chloride Monomer 93,000 

4) Polyvinylchloride 75,000 

5) Dioctyl Phthalate 40, 000 

6) Polystyrene 35,000 
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7) Polypropylene 

8) Caprolactam  (for nylon 6) 

9) Terephthalic Acid 
(for polyester fiber) 

10)     Ethylene Glycol 
(for polyester fiber) 

44,000 

26, 500 

77, 100 

32, 500 

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- 

ici production). 

The following petrochemical complex have been found feasible from 

techno-economic points of view. 

Plant Name 

Naphtha cracker: 

1) LDPE 

2) HDPE 

3) VCM 

(Case   I) 

(Unit:   ton per year) 

Capacity 

302, 000   (in terms of ethylene) 

160,000 

35,000 

129,000 
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4) PVC 

5) DOP 

6) Polystyrene 

7) Polypropylene 

8) Caprolactam 

9) Terephthalic Acid 

10) Ethylene Glycol 

11) Butadiene 

Total Investment (Including working 
capital): 

Operation start-up year: 

Rate of return on investment as the 
whole  complex: 

110, 000 

60, 000 

50, 000 

60, 000 

33, 000 

35, 000 

15, 000 

57, 500 

$416 million 

1980 

13. 4% 

Furthermore the complex based on natural gas cracking and naphtha 

reforming have been found also feasible as follows: 

Plant Name 

Natural gas  cracker 

Naphtha   reformer 

1) LDPE 

2) HDPE 

3) VCM 

4) PVC 

5) Polystyrene 

6) Polypropylene 

7) Caprolactam 

(Case II) 

(Unit:   ton per year) 

Capacity 

216, 000   (in terms of ethylene) 

50, 400   (in terms of p-xylene) 

or 50,000   (in terms of benzene) 

100,000 

26,000 

15,500 

60,000 

30,000 

30,000 

24,000 



8) Terephthalic Acid 

9) Ethylene Glycol 

71,000 

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. i% 

Besides,   an example of the petrochemical complex 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 II-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 
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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 will 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   I 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 1»80 for Case I and in 1977 for Case  II. 

The foreign currency saving during 10 years of the project life is 

shown in Table II-1 and II-2. 



Table   II-1      Foreign Currency Saving   (Case  I) 

(Unit:    $1,000) 

(a) (b) (e) <<J) (e) 

1980 133,434 19, 367 21,300 19, 206 112,005 

1981 158,392 22,722 21,300 19. 913 134,283 

1982 186,175 25,956 21, 300 19,457 158,376 

1983 211.346 28, 999 61,877 14,769 135, 239 

1984 222, 109 29,087 60,380 8. 025 140,667 

1985 224,949 30, 090 58,225 7. 400 144,034 

1986 225,729 31,093 56,398 6, 740 144,978 

1987 226,569 31,093 54,373 6, 080 146, 983 

1988 226,899 32,096 52, 736 5, 750 147,817 

1989 226,899 32,096 50,921 5, 750 149,632 

2,042,501 282,562 459,010 113. 090 1,414,019 

Table   II-2      Foreign Currency Saving   (Case  II) 

(Unit:    $1,000) 

(a) (e) (d) (e) 

1977 81,697 14,945 10. 961 77,713 

1978 100,071 14, 945 12, 351 97,477 

1979 122, 309 14, 945 13, 578 120,042 

1980 139,320 43, 363 6,030 102,017 

1981 147,231 42,046 1, 256 106,441 

1982 149,825 40,727 636 109,734 

1983 152,530 39,411 0 113, 119 

1984 154,445 38,093 0 116, 352 

1985 156,155 36,776 0 119,379 

1986 156, 155 35,460 0 120,695 

1,359,738 320,711 320,711 1,083,869 
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(a) Import value of petrochemicals to meet the domestic demand. 

(b) Export value of naphtha. 

(c) Repayment of foreign loan and interest on foreign loan. 

(d) Export value of petrochemicals. 

(e) 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 

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 year 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 »nticipation of its spreading effects on the national economy. 
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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   II- 3      Ethylene Production Capacity in the World 

(Unti:     x IO6 tons/yr. ) 

1965 1970 1975 1980 

8.69 27.8 46.8-55.2       68.9-78.9 
Developed Countries   (gg ?%)     (g2 ?%)      (gi# g_g2%)    (gi> ?_gi g%) 

0.11 2.2 4.1-4.8 6.1-7.1 
Developing Countries    (1  3%)       (? 3%)       (8_8  1%) (8  ^ 3%) 

8.8 30.0 50.9-60.0        75.0-86.0 
World Total: (100%)       (100%) (100%) (100%) 

Breakdown, Developing Countries 

0.10 1.156       2.40-2.60       3.20-3.75 
Latin America (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%) 

0.035       0.10-0.15       0.20-0.25 
Afrlca (-1 (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 tuen newcomers as developing countries 

make entry into this field successively. 

Table  II-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 17.0 

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   II-5     World Demands for Synthetic Fibers 

(Unit: x 106 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 resinB 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 .lapan.    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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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. 

2. 2    Petrochemical Industrialization in Developing Countries 

(Latin American Countries) 

Mexico: 

Mexico is running the petrochemical complexes managed by state- 

owned company,  Petróleos Mexicanos.    It will have a total ethyl- 

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

Venezuela: 

Institute Venezuelano de Petroquímica, 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. 
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Ecuador; 

They have already a dodecylbenzene plant but there is no new« 

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 project» 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 
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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 

utilising 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 Koyall area.   Hardia plan is also reported.   India is now aim- 

ing at her self-sufficiency of petrochemical products. 

- 18 



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  II-6     Petrochemical Complex in Iran 

(Unit:   1, 000 ton per year) 

Capacity Capacity 

LDPE 100 SBR                                40 

HDPE 50 Sty rene 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 
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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. 

Singapore: 

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 1970s,  when 

petrochemical industries will have been materialized in Iran and 

Thailand, export competition will become severer among countries 
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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 

a. 1    Gtmnl 

A« stated in the "Onerai Conclusion" we selected ten petrochemi- 

cals as the promising product«.    The domestic demand« and 

possible  volumes of export to the  EC AFE 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 

demand« and mark high growth rates.    The methodology of the 

market study and results obtained for the domestic and overseas 

markets will be outlined in the following sections. 

S. 1    Domestic Market 

Plaatics 

Results of the Indonesian domestic market study for 1980 and 1985 

are given for each type of resins and each type of use« in Table 

!!-§,   ' Breakdown of Plastics Demandi in Each End ll«e«." 

In forecasting the demand for each reain in each end u«e,  such de- 

mand growth rate« as given in the following table were assumed 

for major end uses,  including household articles & miscellaneous 

good«,  footwear,  film« * sheet*,   construction *. civil engineering, 

and industrial use«.    The volume of demand for a resin in each end 

use was calculated b> a growth rate,  which was obtained from the 

growth rate of potential market of each end use and the ratio of 

plastic« demand to potential market.    Then the total demand for 

plastics was allocated to LDPK. HDPE, PVC , PP, and Polyetyrene, 

taking Into account demand percentages for each resin in each end 

use both In Indonesia and other ECAFE region countries. 
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Fable 11-7      estimated Annual Demand l'or  Indonesian  IN 

Product! 

ce 
s 

•04 
as 
« 

4) 
Xi 
••-> 

C/3 

LDPE 

HDPE 

VCM 

PVC 

DOP 

Market 

Polystyrene 

PP 

u 

u 
• P4 
-t-J 

co 

OS 
« 
ed 

1 
6 
u 

C aprolactum c 3 

TPA** 

Domestic 
Overseas 

Total 

Domestic 
Overseas 

Total 

Domestic 
Overseas 

Total 

Domestical 
Overseas 

Total 

Domestic 
Overseas 

Total 

Domestic 
Overseas 

Total 

Domestic* 2 
Overseas 

Total 

1975 

EG** 

m 

3 

1 
Nylon 

Polyester 

Domestic 
Overseas 

Total 

Domestic 
Overseas 

Total 

Domestic 
Overseas 

Total 

Domestic 
Overseas 

Total 

Domestic 
Overseas 

Total 

36, 000 
15,000 
51,000 

11, 500 
4,900 

16,400 

44,000 
0 

44,000 

23,000 
4,700 

27,700 

19,000 
0 

19,000 

9,000 
6, 500 

15,500 

1976 

15,100 
0 

15   100 

36,100 
0 

36,100 

15,200 
0 

15,200 

10,000 
4,400 

14.400 

34,000 
8,300 

42, 300 

43,000 
15,400 
59,400 

13,000 
5, 700 

18,700 

50,000 
0 

50,000 

29,000 
4,400 

33,400 

22,000 
0 

22,000 

11,000 
7. 200 

18. 200 

2, 500 
2,800 
5. 300 

1977 

16,200 
0 

16,200 

41,600 
0 

41,600 

17,500 
0 

17,500 

52,000 
18,400 
70,400 

14,500 
6, 600 

21,100 

58,000 
0 

58, 000 

36,000 
5, 200 

41,200 

25,000 
0 

25,000 

13,500 
7,800 

21,300 

8, 500 
3,000 

11,500 

1978 

11,000 
4,500 

15,500 

40,000 
8,700 

48,700 

19,900 
0 

19,900 

49, 900 
0 

49, 900 

21,000 
0 

21,000 

63, 000 
20,000 
83,000 

16,000 
7, 300 

23,300 

(¡7,000 
0 

67,000 

44,000 
6, 200 

50, 200 

29, 000 
0 

29,000 

16, 500 
8. 500 

25,000 

16   500 
3, 200 

19,700 

1979 

14,000 
5,000 

19,000 

49, 000 
9,400 

58,400 

22, 300 
0 

22, 300 

58, 800 
0 

58,800 

24,800 
0 

24,800 

16,000 
5, 300 

21,300 

59,000 
9, 900 

68, 900 

75, 000 
22,000 
97, 000 

18, 000 
8, 000 

26, 000 

78, 500 
0 

78,500 

54,000 
7, 200 

61, 200 

34, 000 
0 

34. 000 

20, 000 
9, 200 

29,200 

26,500 
3,400 

29, 900 

24, 600 
0 

23, 600 

66, 900 
0 

66, 900 

28, 200 
0 

28, 200 

18,000 
5, 500 

23, 500 

68, 000 
10, 300 
78, 300 

90. 
21 , 

111. 

20, 
8. 

28 

93. 

93, 

65, 
10. 
75, 

40, 

40, 

40. 
4, 

44. 

26, 

26, 

77, 

77, 

32, 

32. 

Net Domestic Market = Total Domestic Demand - Planned Capacity already appro\ 
*1       Total Domestic Demand - 15,000 T/Y   (Planned by Eastern Polymer). 
*2       Total Domestic Demand - 20,000 T/Y   (Planned by Pertamina). 
*3      Intermediate for nylon. 
*4      Intermediate for polyester. 

Note:      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) 

'77 1978 1979 1980 1981 1982 1983 1984 1985 

, 000 
400 
400 

63,000 
20, 000 
83,000 

75,000 
22,000 
97,000 

90, 000 
21,000 

111, 000 

106,000 
21,000 

127.000 

125,000 
21,000 

146,000 

148,000 
21,000 

169,000 

175,000 
21,000 

196,000 

200,000 
21,000 

221,000 

500 
BOO 
100 

16,000 
7,300 

23,300 

18,000 
8,000 

26,000 

20, 000 
8,000 

28,000 

22, 000 
8,000 

30, 000 

24,000 
8,000 

32,000 

26,000 
8,000 

34. 000 

28,000 
8,000 

36,000 

30,000 
8, 000 

38,000 

000 
0 

000 

67,000 
0 

67,000 

78,500 
0 

78,500 

93,000 
0 

93,000 

106,000 
0 

106,000 

124,000 
0 

124,000 

142,000 
0 

142,000 

165,000 
0 

165,000 

190,000 
0 

190,000 

000 
200 
200 

44,000 
6, 200 

50,200 

54,000 
7,200 

61,200 

65,000 
10,000 
75,000 

78,000 
10,000 
88, 000 

95,000 
10,000 

105,000 

113,000 
10,000 

123,000 

135,000 
10,000 

145,000 

160, 000 
10,000 

170,000 

000 
0 

000 

29,000 
0 

29,000 

34,000 
0 

34,000 

40, 000 
0 

40,000 

46, 000 
0 

46,000 

54,000 
0 

54,000 

62,000 
0 

62, 000 

72,000 
0 

72,000 

83,000 
0 

83, 000 

500 
800 

, 300 

16,500 
8, 500 

25,000 

20,000 
9,200 

29, 200 

25,000 
10,000 
35,000 

30,000 
10,000 
40,000 

35,000 
10,000 
45,000 

42,000 
10,000 
52,000 

50,000 
10,000 
60,000 

60  000 
10,000 
70. 000 

, 500 
000 
500 

16   500 
3, 200 

19,700 

26,500 
3,400 

29,900 

40,000 
4,000 

44,000 

51,500 
4,000 

55,500 

65,000 
4,000 

69,000 

81,000 
4,000 

85,000 

100,000 
4,000 

104,000 

120,000 
4,000 

214,000 

, 900 
0 

I, 900 

22,300 
0 

22, 300 

24,600 
0 

23,600 

26, 500 
0 

26, 500 

28,600 
0 

28,600 

31,700 
0 

31,700 

34, 900 
0 

34, 900 

38,000 
0 

38,000 

41,000 
0 

41,000 

, 900 
0 

, 900 

58,800 
0 

58,800 

66,900 
0 

66,900 

77, 100 
0 

77, 100 

89, 100 
0 

89, 100 

102,700 
0 

102,700 

118,100 
0 

118,100 

136,900 
0 

136,900 

158,200 
0 

158,200 

¡ ,000 
0 

,000 

24, 800 
0 

24,800 

28,200 
0 

28,200 

32,500 
0 

32, 500 

47,500 
0 

47,500 

43,300 
0 

43,300 

49, 800 
0 

49. 800 

57,700 
0 

57,700 

66,700 
0 

66,700 

+ ,000 
, 000 
, 000 

16,000 
5,300 

21,300 

18,000 
5,500 

23,500 

20, 000 
5,300 

25,300 

22, 000 
5,300 

27,300 

25,000 
5,300 

30,300 

28, 000 
5.300 

33, 300 

31,000 
5,300 

36,300 

34,000 
5,300 

39,300 

,000 
1,400 

, 400 

59, 000 
9.900 

68, 900 

68,000 
10, 300 
78,300 

80,000 
10,300 
90. 300 

94. 000 
10, 300 

104,300 

110,000 
10,300 

120,300 

128,000 
10,300 

138, 300 

150,000 
10,300 

160, 300 

175,000 
10, 300 

185,300 

id - Planned Capacity already approved by The Government, 
ed by Eastern Polymer), 
ed by Pertamina). 

(Source:   JGC Estimates) 

e estimated respectively from estimated Nylon and Polyester fiber demands, using 
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Table   II-8      Demand Growth Rates in End Use 

Household articles ¿. 
miscellaneous goods 

Footwear 

Film li Sheets 

Construction k Civil 
Engineering 

Industrial use 

'72 -  '80 

17% 

13% 

19% 

!6% 

18% 

'80 - '85 

16% 

10% 

18% 

26% 

20% 

Remarks of the demand forecasting will be described below 

separately for each resin. 

Table   II-9     Br»kdown of PUitict Dtmtndi in Each End IMI 

(Unit tont) 

Dome it ic 

70 
72 
80 

LDPE 

3,000 
3. 500 
9.000 

HOPE 

3.500 
8,000 

15,000 

PVC 

500 
500 

1, 000 

PP 

500 
2,000 

20, 000 

Polyatyrene 

2.500 
4,000 

20, 000 

Total 

HowMhold articles 
It mkecellaneoui 
food 

10.000" 
18,000« 
65,000 

85 18. 000 20, 000 2. 000 50,000 40 000 130,000 

70 500 5. 000 6,000 

Footwear 
72 
• 0 
85 

500 
1,000 
2,000 

9. 500 
25. 000 
40.000 

10,000 
26,000 
42.000 

70 14,500 500 8. 000 500 23, 500 

Film * Jheete 
72 
80 

22.000 
80, 000 

1, 000 
5,000 

1 1. 500 
39. OOO 

6,000 
•0,000 

40.500 
164.000 

85 180,000 10,000 98.OOO 90, 000 378 000 

70 1. 800 1.800 

Construction 4 Civil 
Engineering 

72 
80 
85 

2, 700 
10.OOO 
25, OOO 

2,700 
10,000 
25,000 

70 500 500 1, 000 

Industrial uxv 72 
80 

800 
5, OOO 5 

700 
000 

1, 500 
1Ü, 000 

85 10,OOO 20 000 30,000 

(Source:    JGC Eatimatea) 

Excluee   1, 000 ton» yr,  of imported products which can not be classified into each plastics items. 
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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 

II-10. 

Table IMO  Breakdown of Domestic LDPE Demand 
in End Uses ~ "— 

(Unit:    tons) 

ÜI2 1972 1980 1985 
Household 
articles & 3,000(18%)     3,500(14%)    9.000(10%)     18 000    (9%) 
miscellaneous 

Footwear 500    (3%) 500     (2%)     1,000    (1%)      2,000    (1%) 

Film 4 Sheets     14,500 (69%)   22,500 (84%) 80.000 (89%)   180,000 (90%) 

Construction 
«i 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. 
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The above  prospects for the  LDPE demand are expected to 

show a trend   given in Table 11-11, asa whole,   for the  1975- 

1985 period. 

Table    11-11      Indonesia's Estimated Domestic Demand 
for LDPE 

(I'nit:   tons) 

»72      »75     '76       »77    '78       '79    '80      '81      '82 '83      '84 •85 

26,000 43,000 63,000 90,000 125,000 175,000 

36,000 52,000        7 5,000 106,000 148,000 200,000 

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 

(I'nit:     tons) 

1970 1972 1980 1985 

Household 

Articles & 3. 500 (87%)      8,000(88";,)   15.000(75%)    20,000(67%) 
miscellaneous 
good 

Footwear 

Film & Sheets 

Construction 
& Civil 
Engineering 

Industrial use 

Total 

500 (13"»)      1,000  (12%)     5,000  (25°¡>)    10.000  (33%) 

4,000(100%)      9.000(100%)   20,000(100%)    30.000(100%) 

29 - 



70% in 1980 and 67% In 1985.    And in another field of heavy duty 

packaging (40 Kg or 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 record, and estimate, over 1972-1985.  in Table 11-13. 

•72     '75 

Table   11-13     Estimated Domestic Demand for HDPE 

(Unit:     tons) 

77   -78       »79    '80      |81    '_82       '_83    MM '76 
'85 

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

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. O00 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 in 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. 

- 30 



Table   11-14     Breakdown of Domestic PVC Demand 

Household 
articles & 
miscellaneous 
good 

Footwear 

Film k Sheets 

Construction 
fc Civil 
Engineering 

Industrial use 

Total 

in Indonesia 

1970 1972 

(Unit:     tons) 

1980 1985 

500    (3%) 500    (2%)      1,000    (1%) 2,000    (1%) 

5,500(34%) 9,500(38%)    25,000(31%)      40,000(23%) 

*1 *3 
8,000 (49%) 11,500  (46%)   39,000 (49%)      98,000   (56%) 

*2 *4 
1,800(11%) 2,700(11%)    10,000(13%)      25,000(15%) 

500    (3%) 800    (3%)      5,000    (6%)      10,000    (5%) 

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   II- 15     Estimated Domestic Demand for PVC 

(Unit:    tons) 

'72     '75    '76      HI    HI    112     1§0       V8J    ^82       ^83      ^84       J»5 

25,000        44,000 59,000        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 11-16 below. 

Table   11-16     Estimated Net Domestic Demand for PVC 

(Unit:     tons) 

»75      »76     ^77     ^78     ^79     ^80     ^8J_     [§2      '_83       ]U       [S5 

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 

Tabi«   11-17     Breakdown of Polystyrene Demanda 
in Major End Uses in Indonesia 

(Unit:    tons) 

1970 1972 1980 1ËM 

Household 
articles ft 2,500(83%)      4,000(85%)   20,000(80%)      40,000(67%) 
miscellaneous 
goods 

Footwear " 

Film à Sheets - 

Construction 
ft 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%) 
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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   11-18      Indonesia's Estimated Domestic Demand 
for Polystyrene 

(Unit:    tons) 

172    '75   '76     [21     'J*     'J!     Ü0-     lai     'Il    lai    —        — 
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   11-19      Breakdown of Domestic Demand for PP 

(Unit:     ton*) 

1970 1972 

Household 
articles & 
miscellaneous 
good 

Footwear 

Film & Sheets 

Construction 
4 Civil 
Engineering 

Industrial use 

Total 

1980 1985 

500  (50%)      2,000  (25%)    20,000  (33%)      50,000  (35%) 

500  (50%)      6,000  (75%)    40,000 (67%)      90,000  (65%) 

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 poly propyl er¿ 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 85,000 120,000 

17,500 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) 

l]£   'JG   !J3    ]7±     'J9     ^      '_&±   [M      ^83     [84       ]85 

8,500 26,500 51,500 81,000 120,000 

2,500       16,500 4 0,000 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 11-22. 
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Table   11-22      Estimated Average Growth Rate and Estimated 
Consumption per capita for Each Resin 

LDPE 

HDPE 

PVC 

Polystyrene 

PP 

Estimated Average 
growth rate 

1972 - 1980 

17% 

11% 

16% 

22% 

28% 

Consumption per-capita 

(Unit     Kg/yr. ) 

1972 1980 

0.21 

0.06 

0.20 

0.04 

0.06 

0.60 

0. 13 

0. 53 

0. 16 

0.40 

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

LDPE 

HDPE 

PVC 

Macro 

100.000 - 130,000 

25,00(1 - 32.000 

75.000-    90,000 

Polystyrene     22,000-    27,000 

PP 45.000 -    60.000 

(I nit:    tons) 

Micro 

90. 000 

20,000 

80.000 

25,000 

60,000 

We adopted the result« of microscopic analyses as the mor« 

accurate data on the domestic demands for plastic«. 

Synthetic Fior« 

The per-capita fiber consumption,  which was 0. • Kg in lt70 in 

Indone.ta. i. ••Umat.d to r.ach 2. 4 Kg in 1W0. which is «Imo* 

identical with that of today's Hong Kong (2. « Kg) and Thailand 
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(1. 4 Kg).    the rulli) of aynlhavttr fiber  t<«   total fitter in demands 

«111 approach a »»nut 21** in 191S and '!«•".. ti   ' Mtl. 

I Mhle    M    '4      i »ttmatrd l*i>ii> «iid u«  s  nun n    I il«rit. 
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I  'IVI 

1    iNMt S4   (HHI           I IHM! 

I i   MM        i 4  'MM* 11,  tan»        i ( mw 

 -I. .. .J 

441  MM         41  IMM> >'•  (MM) t.H fNHi 

ivftthettt 
lit 

I* litera 

Nvlon Ml 

OrwwOt rat* k 

rVl\«**«r »41 

C*r<*er4ti r»»e »• 

IMI IMJ 

li 

iti« i *H4        i m •» 

i» MM      <t (mo     «4. mm 

I J«   «tit       1    O   INHI      IT     (MM) 

file pvtipitrtluna **f mUm ana pibeaier iti the tt*»l «\tithetu filier 
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3. 3     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- 

duct«,  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 hag already reached not only to satisfy whole domestic 

demands but also to have stable export markets;    They can be 

•pot markets to fill the demand-supply gap, but cannot be con- 

stant export markets for Indonesian petrochemicals from long- 

term point of view.    Oily .lapan falls under this category. 

b) 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,   they 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. 

c) 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 
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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  11-25 to 11-33.     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 service»,  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 Japanese 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. 

Betides, 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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We «dopt«* tli« minimum value« di the» final HUmtlt* of riporr 

volume«,  and forecasted that exporte, of all product« would remain 

un the iimt level from ItdO »n.    tne>wteeian producta will have t«> 

compete  with th«»»*  prtiduced at  Internatt<Hial-«r»k  pentita of 

.Upaneae,   European    and the IS.  tttekera an« with thoae »»r««du<t« 

of ntwcomtri in the  tX'Ar'K region.      H  i«  ver\   rlefcv  t«* »at  • 

higher degree of dependence upon rupon from the «wgMtntng <»f the 

petrochemical indttatrialisathm in Indaaiteata in mm-h e*\erer inter- 

national e »port situation a. 

3.4    Price 

The domestic price« and eaport prie«* «f thee* domestic astro- 

chemical« produced in Indonaet« are flaed m accordance with 'he 

trend in the e «port price« of .Ispane-• product«   tietaue*  »«pan 

ia the largeat supplier of pet rerhem leale to Kmttheaet  V»i« and 

i«    keeping ita poaitl«« a« the priée leader     lutare ea*»*r< pmee 

of Japanese petrochemical« will eh«** euch a trend aa depicted 

below. 
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Tabi«   H-34     Estimate d Price of Indonesian 
Petrochemicals 

LDPE 

HDPE 

PP 

PVC 

VCM 

Polystyrène 

DOP 

EG 

Caprolactam 

TPA 

Price 

Domestic 

Export 

Domestic 

Export 

Domestic 

Export 

Domestic 

Export 

Domestic 

Domestic 

Export 

Domestic 

Domestic 

Domestic 

Domestic 

(Unit:    $/ton) 

1977 1980 1985 

340 

262 

347 

287 

357 

287 

322 

252 

192 

336 

266 

367 

257 

565 

440 

360 

280 

370 

310 

380 

310 

340 

270 

200 

350 

280 

390 

270 

600 

470 

375 

295 

390 

330 

400 

330 

355 

285 

210 

360 

290 

410 

280 

660 

520 
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I      4.     Resource Study 

I       4.1      Petroleum - Naphtha 

(1)   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 Kl in 1971 and more than 70"0 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 Kl annually) 

in 1973,  2 million BPCD (or 116 million Kl annually) in 1975 

and 3 million BPCD (or 174 million Kl annually) in 1980. 

(2)   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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fining capacity is at present 396, 000 BPSD.    (20, 778, 120K1 

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 Kl/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. 

(3)   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 Kl/day) of Minas naphtha and 5, 000 BPSD (795 Kl/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 les« 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:   Aromatici 
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A feedstock which has a low n- par affin s /i- paraffins ratio 

ia 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 

TBPcut   IBP 49°C(120°F) 

EP 180°C (355°F) 

Yield on Crude                          12. 6 vol %        11. 3 wt % 

Specific Gravity 0- 733 

API   (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 aromatica and 

naphthenes that it was selected as a reforming feed in our 

study. 

Table   II- 38     Specifications of Java Sea Naphtha 

Cut Range 82. 2 - 149°t      (180 - MH) 

Specific Gravity 0. 74:< 

API   (60/60°F) 59 

PONA Analysis  (vol %) 

Paraffin 39 

Olefin 0 

Naphthene 47 

Aromatice 14 

Natural Gai 

(1)   Natural Gas Situation in Indonesia 

Indonesia's natural gas deposits and its production are 

registered aa given in Table 11-37.   (These figures do not 

Table   II- 37     Natural Gas Deposits and Production 

(I nit:     l08Nm*) 

Reserves (INI) Production HIT I) 

North Sumatra 5,9«(l 490 

Central Sumatra 22.199 
) 2. 270 

South Sumatra 21, 104 

Java 8,18« 2« 

Kalimantan 3,Ml 47« 

Total Si, 131 1.229 

(Source:    Directorate General of (Ml è Gas. 
The Indonesian Government) 
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Indu** racanth alacov«r*al naw gaa fivlda   ïmih onahor« 

«te off «hor a ) 

l>*apita> thrar Mhunrfant rravrvaa.   th# «itunHun in natural gun 

pruéurtl«*! and utihratt<«i la utili «NI un ttnaNttafactorv lavai. 
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Ptrtamina 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 

fas was as small as 21 million Nm3/yr. , and future pro- 

spects for production are unknown. 

Pertamina Unit IV:      The 1971 production in this area was 

487 million W/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 Island as the Indonesian 

domestic market), it will be unappropriate to establish a 

petrochemical bait in this area. 

Calte«:       The company produced 449 million Nm:,/yr.  of 

natural fas in 1971.  hut has not made public the gas com- 

position,    ki order to take the ta hex gas into consideration, 

•fecial negotiation* will he required with the company. 

Pertamina Unit V and l#niiga«:      IVoduction in negligible in 

both tutti, 

(It   AvuilMlilUtN »if Naturalisa ¿»a aIWoehemicalHa*  Material 

Arttirehtig to ihr Mimmi v  ,if Mining,  present  volume of natural 

MM« «vMiUt.ee lor (he petn* hemic al raw material  is simply 

attrli M  vtiiMiiie 4a l,i |»i m it  product IHII ..I t>(l. (KM) («HIS   vr.   of 

•thv»*t»#      <*, »ht other hand.    httkMieaiun (¡ovt riuneiH i» op- 

tin.i.iu   (Mt the future pruduti i<»t with H bmkgt «.und at the pre- 

•eat «wtivi «lev ritinte-ut ul p*trt»le>unt ¡md nuturai gas resources, 

althtMmli «tttatttttNhvr furecaattng la not »valiant*. 



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 C2+ 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 11-38). 

Table   II-38     Specification of Natural Gag 
(North Sumatra) 
•s " (Unit:    vol %) 

Methane 66-5 

Ethane 13 

Propane *n 

C4 Fraction ? 

C5 Fraction 3 

Hydrogen Sulfide nil 

Carbon Dioxide 0. 5 
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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 Plasticiser: 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. 
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(2)   A* a principal attitude towara a memujc i» ^t>~ - --.,—. 

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". 
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The result« 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,  but very 

common types in petrochemical complexes. 

Therefore it would not be so important to present alternaii\ e 

schemes of petrochemical complexes by selecting 8 constiili- 

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 processe«, 

we planned another complex based upon natural ga* 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 complexée 
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criteria of rate of return on inveatmemt for basic chemicals 

MC tor ia eet lu 7. 5"4. 

tin the other Imtid. the downatrtam twcUtv to produce plastica 
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tt*c*aeltatea différant awlee network« for it« various producta, 
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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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III.     GENERAL CONCEPTION OF  PETROCHEMICAL 

INDUSTRY IN THE WORLD 

1.     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 1950s 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 1950s 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 10 to 13% 

- 1 



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 

situations, 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 1 0 million tons/yr., 

and an operation rate of 95% in 1972).   In Western Europe, 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,   a  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 1970s and 1980s. 
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The petrochemical industri«« in the world «re predicted for 19» 

as follows: 

The U. S. which hag taken an outstanding position until 1960 will 

gradually lower it» position.    Instead, Europe will outrun the U. S. 

in ethylene production in 1980, and developing countries will have 

the ethylene production capacity accounting for about Vfa 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   HI-1      Worldwide Olefin Production and Trend Forecast 

(Unit      x 106 tons  yr. ) 

1960 IMS 1970 1975 191 

V.S. A. 2.6      (76%) 4.6 (81%) 7.5 (46%) 12.0   (39%) 18.0   (36%) 

i 
1 

W.  Europe 0.7      (21%) 2.0 (27%) 6.0 (36%) 12.0   (38%) 19.0   (38%) 

Japan 0. 1      (  3%) 0.8 (11%) 2.4 (14%) 4.4   (14%) 7.0   (14%) 

Others neg.    ( 0%) 0. 1 (   1%) 0.7 ( 4%) 2. 1    (  7%) 6.0   (12%) 

Total 3.4   (100%) 7. J (100%) 16.6 (100%) 35.5(100%) 50.0 (100%) 

V. S. A. 1. 2      (87%) 2.3 (47%) 3.6 (39%) 5.6   (36%) 8. 2   (34%) 

I W.  Europe 0. 5      (28%) 1.8 (37%) 3.8 (39%) 5.6   (36%) 8. t   (37%) 

Japan 0.1      (  5%) 0.6 (12%) 1.6 (IT*) 3.0   (20%) 4.5   (19%) 

! Other« 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 (71%) 1.6 (S3%) 1.6   (44%) 2.7   (41%) 

I W.  Europe 0.2      (11%) 0.4 (22%) 0.8 (27%) 1.4   (34%) 2.3   (31%) 

tj Japan 0.02   (   2%) 0.1 (   5%) 0.4 (13%) 0.6   (15%) 1.0   (15%) 

i Other« neg.    (   - ) 0.03 (   2%) 0.2 (  1%) 0.3   (  7%) 0. 5   (  8%) 

Total 1. 12(100%) 1.83(100%) 3.0 (100%) 4.1(100%) 6.5(100%) 

(Chemical ft Engineering Newa, June 8, 1670, p. 24) 
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tion capacities in the world as of the end of  1971   are shown in 

Table III-3. 

With respect to petrochemical demands,  many interesting forecasts 

were presented at a conference (Budapest,   Hungary) held by the 

European Chemical Marketing Research Association (ECMRA). 

Among them, main forecasts are as given in the following tables, 

from III-4 to IH-7. 

Table   III-2     Ethylene Production Capacity in the World 

(Unit:    x 106 tons/yr.) 

1965 1970 1975 1980 

Developed Count He« 
8.69 

(98. 7%) 
27. 8 

(92.7%) 
46.8-55. 2 

(92-91.9%) 
68.9-78.9 
(91.9-91.7%) 

Dave loping Countries 
0.11 

(1.3%) 
2.2 

(7. 3%) 

4. 1-4. 8 
(8-8. 1%) 

6.1-7. 1 
(8. 1-8. 3%) 

World Total: 
8.8 

(100%) 
30.0 

(100%) 

50.9-60.0 
(100%) 

75.0-86.0 
(100%) 

Breakdown of Developing Countries 

0.10 1.156 2.40-2.60 3.20-3.75 
Latin America (1.1%)        (3.9%) (4.7  -4.3%)      (4.3   -4.4%) 

0 01 1.025 1.60-2.05 2.70-3. 10 
*•*• (o!l%) (3.4%) (3.1   -3.4%)       (3.6   -3.8%) 

0.035 0. 10-0. 15 0.20-0.25 
Africa (.j (0.1%)        (0.2-0.3%)      (0.3-0.3%) 

(Source      K.M.  Imhausen;   Chemistry 4 
Industry (London),   Dec. 5. 1970, 
p. 1 559) 



Table  III-3     Worldwide Ethylene Production 

Capa citi eg - end of 1971 

(Unit:    x 103 tong/yr.) 

(North & South America) 

U.S.A. & Puerto Rico 
Canada 
Mexico 

South America 

Sub-Total 

Exiating      In planning      After completion 

10,231 
573 

71 

295 

11,170 

1,316 
964 
364 

1, 105 

hm 

11,547 
1,261 

435 

1,374 

14,617 

(Weatern Europe) 

France 
Italy 
Net he rl anda 
United Kingdom 
Weat Germany 
Others 

Sub-Total 

1,163 
1.588 
1,230 
1,510 
2,723 
1,389 

9,603 

1,260 
1,850 

850 
790 

2,634 
1,385 

8.769 

2,293 
3,274 
2,080 
2,240 
5,357 
2,774 

18,018 

(Africa & Middle East) 203 1,033 1,212 

(Aaia & Auatralia) 

Japan 
Auatralia 
Others 

Sub-Total 

Total 

Eaatern Europe 

World Totti 27,007 

300 
60 

1,397 

UM 

18,343 

4,814 
336 

1,591 

44,570 
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According to these tables, the worldwide 19 80 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 :W„ 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 HOPE.    Dr. K. II.   Roenitz   of Hoechst 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. 

Table   III-4      World Demands for Plastics 

(Unit:     x 106 tons/yr.) 

1970 

Total Plastics 

Polyolefins 

Low Density Polyethylene 

High Density Polyethylene 

Polypropylene 

1975 1980 

30.0 53.5 92.0 

8.0 16.0 30.0 

5.0 9.7 17.0 

1.7 3.5 6. 5 

1.3 2.8 6. 5 

1969 

1980 

Table  1II-5      World Demands for Synthetic Fibers 

(Unit:   x 10   tons/yr.) 

All fibers       Synthetics      Polyesters        Nylons       Acrylics 

21.2 

30.7 

4.4 

12.0 

1.4 

4.6 

1. 8 

4. 1 

0.9 

2.3 

(Hoechst A. G. estimation, Chemical Age,  Jan. 30, 1970) 
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AB for synthetic fiber».  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   III-6      World Demand for Rubber 

(Unit:   x 106 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  III-7     World Demands for Surface Active Substances 

(Unit:    x 103 tons/yr.) 

Hard ABS      S of. LAS     *VM«"      Alph.-ol.finT *££* 

1970 154.0 331.0 68.0 83.5 180.0 

1975 18.0 681.0 140.0 95.0 310.0 

1980 - 838.0 255.0 150.0 480.0 
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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,   aromatica,   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 1970s.   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 developing 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. 
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2.     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 monomers are specified as to purity or impurities, 

such as, for example, sulfur, CO, and H2O 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 continu- 

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. 
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As will be described later,   oil-producing countries can fix by 

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   III-8      Propylene Balance in the U.S. A. 

(Unit:    x 106 tons/yr.) 

1970 1975 1980 

(Supply) 

Refinery 

Ethylene plant 

Total 

8.41  -    9.25       9.35 - 12.15      10.20 - 13.90 

1.59 ^.32 5.00 

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 

3.36 5.22 7.65 

6.60 7.23 7.55 - 14.60 
Chemical use 

Refinery use 

Total 9.96 12.45     15. 20 - 22.25 

(Balance) <-)0. 96-(-)0.21    (-)1.05-<+)1.45     (-)l .40-(-)5.15 

(Oil &Gas J.,  Oct.  6,  1969) 
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Pe s ides 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 trnde 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 Weste m Europe 

(Unit: x 103 ton s/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 Requ i red 33 61 100 183 350 

(Western Eu rope) 

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 

butène 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 III-10. 
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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-leaded 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  III-10     BTX Supply and Demand in the U. S. A. 

(Unit:    x 106 tons/yr. ) 

1965 1970 1975 980 

(Benzene) 

from coal 

from Petroleum, extraction 

from Petroleum, dealkylation 

Supply Total 

Petroleum derived ratio 

Demand 

0.38 0.38 0.36 0.33 

3.33 3.05 4.13 5.35 

1.90 0.75 1. 11 2.00 

5.61 4. 18 5.60 7.68 

93. 2% 90. 9% 93.4% 95.1% 

2.75 4. 12 5.36 
J 

5.72 

7. 11 
S 

7.99 

(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 k R.G. Dodge presented at an American 
Chemical Society/Canadian Chemical Society joint meeting 
in Toronto). 
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3.      Petrochemical Industrialization in Those Developing Countries 

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 visible 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 

- 15 



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 m ate rial-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 such 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 natural 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 requirement»; of the respective country. 

Mexico is the only country already having a petrochemical complex 

among the developing countries which produce |>etro< hemical raw 

materials.   In this country, ethylene production is managed hy a 

state-owned company,  Petorleoa Mexicanas (PKMKX), of which 

activities in the petrochemical industry are shown fahle ÎIÏ-11. 

Among the planned ethylene projects,   Pajaritos plant» Mtarted its 

operation on March 18,  1972 and Poza Rica plant« \UU complete in 

1S74 or 1975.    Ethylbenzene is dehydrogenated to st> rene which in 

turn is used for production of polystyrene.   Ethylene dichloride is 

dehydrochlorinated to vinyl chloride which in turn IH polimeri/ed 

to polyvinyl chloride.   Thus,  the Mexican petrochemical industry 

TaMe   II». 11      Melee*» Petrochemical Industri 

Unit      K 104 urns  vr  > 

Location Madero Minatitlan Pajaritos Pona Mi   a ftevnoee, 
Tamauhpa» Veracruz Veracru? \ eracru/ Tari'»uli|van 

Raw material Cat cracker 
of g aas 

Cat cracker 
of gaas 

Fthane 1 thane 1 that»* 

Ethylene,   eKiatinji 14 3 27 ÍT 

Ethylene,  planning - II? i n:> 

Ethylene,  total 14 s 208 ir» •>" 

Oerivativea 3 H 8 
Ethyl benzene 

Acetaldehyde - - 45 - 

Ethyl chloride - - 12 

Ethylene - . 114 
dichloride 

Ethylene oxide - - IH - 

Polyethylene - - - w n 

,   Before completion of ethylene plant, it «ai »upplÉed Irmn I'«Mrito». 
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IMI |»r«MfcH*ë polyethylene, poiyatyrent and polyvinyl chloride ae 

ptaotlee.    In aé*tt«Mi to ethylene and Ita dertv Uve«, the Mexican 

iietrarhemtcai lndw«try haï produced aromatica by naphtha reform, 

taf and extraction,  end «Im «IHM arrived fror») both ntyrene and 

betaaUene,  ihr latter being produced by deny dnigena Hon of butane 

and bwtenew. 

Tafele   HI-1?      Muntemeli l»etrvchemuala   Production 

(1 nit      x IO1 tona/yr. ) 

It?« 1*74 (target) 

Kthy lene IM. i 110.0 

acetylene 4V 1 100. U 

I* man/tene !«.§ 140.0 

Nee» »ene 111.1 115.0 

t af» rolar t em • • II. I 

iurr 11.» 40.0 

\aata»nol ft. 1 ISO. 0 

W M.4 2*0.0 

i.tn>r •I.I M.O 

imi*r • 10.0 

Ndyetyreaw 11.4 11.0 

t^Bi yfereeiyieee • 11.0 

Nylwa) a • 14.1 

iMyeeter fuer It.« 4Î. 7 

\. rvh.  rtaer If. 4 fl.O 

iHK •II 140.0 

l<»>4% »»öftre«* ndafcer • M.O 

vntfce«»« detertoMte I • II. 1 

Ine»« tu tetee i.l 10.0 
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Rumania has two ethylene plants based upon naphtha cracking, 

operated by state-owned enterprise.   Brazi Proiesti complex has 

a 3 5, 000 ton per year ethylene capacity and been 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 been 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 

Petroquímica (IVP) at Zulia,  El 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 Polimero« del Lago 

established jointly by IVP, Ethylene Plastique (France) and local 

companies;   15,000 ton per year of polystyrene in charge of 

Estírenos del Zulia established Jointly by IVP,   Dart Industries 

(U.S. A. ) and local companies;  50, 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 

emulsion 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.   (UPC) 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. 

Product 

Ethylene 

LDPE 

HDPE 

Ethylene dichloride 

Ethylene glycol 

2-Ethyl hexanol 

Chlorine 

Caustic Soda 

(Total Investment: 

(Unit:    x 103 tons/yr. ) 

Capacity 

300 

100 

50 

300 

50 

not decided 

225 

250 

$350 million) 
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4.      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 appeared 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 .Tapan 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 Halance of Countries 

in Southeaat Asia and Oceania 

(Unit: $ million) 

Australia Korea Hong Kong Indonesia Malaysia Philippines India 

I'IKK Kx|>. 3,52!) 455 1. 744 1,753 1, 347 HI K 1,763 

Iin|i. 

Ilalance 

3, 887 

-254 

1,468 2.058 1,46» 1. 161 1, 2 HO 2,489 

-1,013 -314 290 106 -462 -726 

196» Kxp. 4,224 622 2, 1 78 1,8X1 1. 152 855 1, 280 

Imp. 

Halante 

4,<H>N 

158 

1,825 2.457 1,824 

9 

1, 178 1,254 2,028 

-1.203 -279 -26 -399 -748 

1970 1 xp. ii. a. 835 2,514 1,957 1.680 998 ti. a. 

Imp. 

Halance 

ii. a. 

n.a. 

1,984 2,905 1.984 1.370 1, 210 n. a. 

• 1,149 -391 -27 310 -212 n.a. 

(Source:   International Financial Statistica) 
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the remaining two countries sharted with a 100, 000 ton per year 

of ethylene or less capacity,  as shown in Table III- 14.    These 

ECAFE  region countries could not operate,  from the   inter- 

national- Beale 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 III-14     Ethylene Production Capacity 

in the ECAFE Region - 1972 

(Unit:    tons/yr. ) 

Australia 

Korea 

China 
t 

India 

Iran 

Thailand 

Japan 

Total (excluding Japan) 

Total (including Japan) 

World Total 

Ethylene Production 
 Capacity 

150,000 
25,000 

100,000 

20,000 
60,000 

5,020,000 

355,000 

5,375,000 

30,000,000 

Expansion Plan 

+   50,000 

( 100,000 
( 300,000 

130,000 (75/76) 

300,000 (76/77) 

100,000 (79/80) 
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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   III-15     Export of Plastic Materials 

from Japan - 1971 

LDPE 

HOPE 

PVC 

PP 

Polystyrene 

Total 

All Exports 

261,155 

167,594 

145,464 

162,115 

71,700 

808,028 

(Unit:    tons) 

To Southeast Asia 

143,000 

60, 648 

44, 000 

96, 166 

57,000 

400, 814 

25 



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 region 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 1970s.    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.   I 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 outlined 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 HUPE 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- 

tries 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 its 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 

heen materialized  in Iran  and Thailand, export  competition  will 

become severe among countries including Europe,  the U.S.A.   and 
.Tapan. 

These are still problems to be solved by the EC AFE 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 

its   superiority in terms of natural resources and be able to pro- 

duce those products which will be internationally competitive. 

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 

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 steps of petrochemical industries will be- 

come huge strides as a key industry in those developing countries. 
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IV.       MAHKET STI i m 

1.     Introduction 

The object of the market study within tin m up* ot tin* «urve v  i* 

to provide data and informat ioti required for »«Intuiti of »rot*» i«- 

ing product«,  decision of scale of »hoita and imo   ft» »or of ofw*r •- 

tioti Mtart-up to produce mich pr«xhu(«    and economo  »\ »hi»«'».»«. 

of the projects.    Those data mid inform»'*.«)  »re n..io.h .if f»»» 

volumes and price« of the products to tie accepted M the lnd«»»*«iae 

domestic and over**»* market»» 

r'trst thing to tie considered m the d«M»e»ti<  market • ••M<«ti,«>.     In 

the developing countries the domestic  notent ml murk»' for pw*r<» 

chemicals will lie formulated In nuli«*ttutn«» ,.f <t»f«»r< mater**»« 

and replacement of traditional good« for nr» product«     |»,r centre« 

tic demand, therefore,  cat» i* determined in »Mr «i/r .»f *he s»»»e*oni 

market const sting of the at*« ve twi> «»pect, of «i,M».   »M  .roe«r¿*» ,,.i. 

will give its maximum estent      It»» d**t»e«t . «*rt,.„„4 ,» , »»».,«»,.«, 

of competiti vene ss oí products agaio«t »h«  impurtctt  «.*» **.«t »r •*, 

tional gouda.    H is otn um» »ha* the der., it r*t'or >.    ile»   »rice 

though qualm prod lema still remaní 

Utir studs as to domestic market Ñas l«e#t< mad» m * wis idee «4 *m «( 

the following points 

Attainment cd complete aufaetiiut 1.« u+ imported petr«aHt#tnif ata 

must lie the prune oniectu» m t*n ea<«Miatt*»#*t .* I** ninnisi L 

petrochemical mdusirv 

The most desimi»!« IMM IS teener* «ntt ini» sntamiiti **** »it*. 

«M»t raising priée Uvei« n» mr Intimi SA I a,ported a*ir« 

chemicals. 
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ffet« t« NMNMé «W *•** Ml«*tnf *wiÉ*f'H«í»»*«ló>f      * r**t> ««tt«»»»*i 

pitM  «4 v »#•     i»   i« npifnv fir••**•> *»» r •*>•#> »N# «|«tt»tr«tit   i#*r» 

rM«^M»l pr «*-«>•  «<  »***   »Mm#  f»f ««nr*   «»f 4»W      H*M   (tt t«*l*H » U*J 

^IMR+I*      »f  ***f**»*g m*i9   I»    * I    »  »>igr*>   ••   * ill M -»n|«pr   'lw  «uli- 

•»«t«j»?t** gfwMtt   >| 4»««>t»«i>«   4»!t»> (.,#•*       »,,»•»•,«»»     i<  «houlfl it 

nntWl ****** m pr»4lW* «f ***»••» t|M  pe»«*»« t »•»   « **«•  i« •«« **»gh aw 

n»»<» pr#* *****»*• « M •*»«** »*«•#•>• >>• i»r**«*«« «#*t**t*>*Mt  nitrir» 

• ill »«it >* *>*•• «*• »****•  < pr«*f»f»M,0 * *tt*«r* **¡ »rtir« 

Vttfe et«p»r* ••• •»*-»»*•••• n *(rW*    *>«f»*r**i»ti»t> ,4 ifHfc»«»«> «»< 

t« «1«  *e* »Irf*"*»«* •*••*   nr#«Mr«>*   *»*«• fw**»r«   *i'»«tii»t i»f 

Mt*( mit»wi*yi»t»*i»*•**** *** »»*«•?<••>•• »•>=• flirt  i«*   «i»*»»«- 

tMM »«# «}««4*tpk}t »*»*•)•  * i»»»  ••>*   pr*r*n«rlwM****: ••»!• i*r-»rt »< r*l  it* .•»»»••» 

r«MW*»i*»    «Ml »»-.  ì»»4K      «•• imp»»*   >***-»*»«l»ng '   » «>«tettt    »m 

pMf* tfmit   <*•# MMtfMH '»-»•   *   •>*«**   «# # •« »i  l'I   \» I   r»g»"»   . .».mif> 

( n»tii<Hm»g **# •*•»># • *•#*§«    *• i»**«>**«p<»»»«i »it# »«^ r' a>>iit> 

•tt#t      •**#ttkMÉMtwMh   »*#  ••   *rM*    «Inet 

• »ft*»***» •• *** mmmm* »*• «tu****** tat * pr*«**«» •»*• r»«*»»»»«! 

P*****.  *P>  «» MNftftW» • lnnit»fpii«y»   i.ii<if »N* pr •*>•/•.» « w •*««•«• 

MMMftf^ pfiJÉPP**^   4Ml MMN M»*»   •«•»M lati 

««s*  Mb Ite  um EWIGEM ÊË^mBÊUÈlm tÊHÊÊÊl Ilk» Nffttn MMHI <ÊÊ 
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The third object, i. t., price forecasting, i« «imply based 

upon the thought that domestic sales prices must not tie higher 

than import prices (CIF prices •+ charges on import) and that 

export price* 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 importance 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 

structure«,  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- scopic all y 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-acopie 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 

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

requisites of the ECAFE region market survey). 

(b) 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. 

(c) 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. 

(d) 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. 

(e) 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 
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1981-1985 will remain on the lame 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 (GIF 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 is said that,  on the other hand, either recent technical pro- 

gress on advantage of plant scale-up has not been able to cut 

auch price bike so that the problems will continue tu 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 

l>e given to the changes in Japan's export  attitude.    Prices of 

petrochemicals exported from Japan have recently 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 lias 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. 
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3.     Basic Concepta 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 is most necessary to know if the 

domestic market for that product has already grown up to a 

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.    Even 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 types 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: 

Plasticizer: 

Synthetic fibers: 

Synthetic detergent: 

Urea Resin,  Phenol Resin,  Melamine 

Resin 

DOP 

Nylon, Polyester and Acrylic Fiber 

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 final- 

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       Sflectimi ut' Promising Products 

Final Products 

Products Main Uses In Indonesia        —j-g71 

Domestic Demand 
1980 

Scale 
Standards Judgement Products 

LDPE Household Articles, Film 
Sundry goods 

22, 000       90, 000 50,000 0 

HDPE 
if 6,400 20, 000 20,000 0 

PVC Sundry goods, Pipe, Sheet, 
Film 

19,000 65, 000 30,000 0 

Polystyrene Household Articles, 3,500 25, 000 15,000 0 

pp 

Urea Resins 

Phenolic Resins 

Melamine Resins 

Poval 

Polycarbonate 

Nylon Resins 

Polyester 
Resins 

Industrial parts 

Household Articles, Sundry 
goods, Film 

Adhesives,   Molding Materials 

Paints,   Molding Materials 

Decorative Sheet 

Adhesives,  Paper Coating 

Engineering Plastics 

Building Materials, Boat 

4, 500       40,000 

300 

100 

200 

500 

less than 
1,000 

1,000 

1,000 

less than 
1,000 

1,000 

1,000 

less than 
5,000 

30,000 

2,000 

2,000 

2,000 

10,000 

10,000 

5,000 

20,000 

o   ) 

0 ) 
) 

o   ) 

X 

X 

X 

Ethylene 

VCM 

Styrene 

Propylene 

Methanol 

DOP PVC Plasticiser 4,000 40, 000 20,000 0 
(Phthalic Anhydr 
(2  Ethylhexunol 

Dibutyl Phthalate 
M 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 
(Terephthalic Ac 
(EG 

Acrylic Fiber Clothes, Blanket, Wig 2,000 5,000 5,000 0 Acrylonitrile 

Synthetic Cleaner, Dyeing 7,000 16,000 10,000 0 Alkylbenzene 

Detergent 
less than 

Acetic Acid Dyeing, Medicine 1,000 5,000 

less than 

30,000 X 

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: 

SECT I•N   1     I 

*        The case where those intermediate are not able to be checked at this stage. 

0        The case where the estimated 1980 demand is Urger than or close to the prodi 

X        The case where the estimated 1980 demand is far below the production scale si 

Source: JGC Estimates 



v   -x kJt; ¿tv-Li vjii   ui   i   i yjiiííssíli *¿   A  j. wv 

rl -   «¿Sard. Jud-•*nt 

(Unit:    tons) 

Inf rmedlatc Product» 

50,000 Ethylene 

„ ,   . Domestic Demand    JcsS rmi«.m.nt        Tolal 

^^ 1971 IMO       Standard« Ju«f m<nt     Jmtomttrt 

20,000 

30,000 

0 

0 VCM 90,000 SO, 000 

* 

0 

0 

0 

15,000 Styrene 25.000 40,000 

30,000 0 Propylene 

2,000 0 ) 

2,000 0 ) 
) 

Methanol 

2,000 0 ) 

10,000 X 

10,000 X 

5,000 X 

ISO 
lesa than 

5,000 300,000 

X 

X 

X 

X 

X 

X 

20.000 

20,000 
(Phthalic Anhydride 
(2 Ethylhexanol 

10,000 X 

10,000 0 Caprolactam 

15,000 0 
(Terephthalic Acid 
(EG 

5,000 0 Acrylonitrile 

10,000 0 Alkylbenzene 500 

25.000 
15,000 

22,000 

6S.0O0 
29.000 

3,500 

1.300 

15.1 
20,000 

30 

SO 
25 

30 

50 

000 

0 
0 

0 
0 

X 

X 

0 

X 

0 

0 
0 

X 

X 

30.000 

) 30,000 X 

>;i 10,000 X 

(!) 5,000 X 

) 15,000 X 

e are not able to be cheeked at this stage. 

0 demand le larger than or close to the production eeale standard«. 

o demand is far below the production scale standards. 

X 

X 

X 

X 

I    SCCTIIN  ! 
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ttattictMMr: Phthallc anhydride,  2-Ethylhexanol 

(DOP). 

lime,   from th« view poim of marketability in Indonesia, the follow- 

ing 19 petrochemical« arc selected a« promising products and studied 

in «»tali in later part of "Market Study". 

LDPE 

HOPE 

VCM 

PVC 

Beiyatyrene 
pp 

DOP 

TPA 

EG 

Caprotacam 
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4.        Domestic Market Study 

4. 1     General Market Situation 

O    ^ong-Range Prospects fur the Indonesian Ikonomy 

The Indonesian economy, in its third year of the First 5- 

Year Development Plan, is said to have paved its way to 

successful development.    Some economic indicators prove 

this; for  example,   GNP hag 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. 

o    In response to increasing investments in production equip- 

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 IV-2      Main Economic Indicators in Indonesia 

GNP growth rate per annum 

Rate of population increase per annum 

Per-capita GNP growth rate per- annum 

Growth rate of manufacturing industry per annum 

then per-capita GNP in 1980 

population in 1980 

6.5 - 7.5% 

2.2 - 2.5% 

4      - 5     % 

12      - 13  % 

$150 

150 million 
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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, 

six 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 Uaea in Indone» îa 

(Unit:    ton«) 

1970 1972 1980 1985 

HoHMholdI Article*     11,000(25%)      19,000(26%)      65,000(23%)     130,000(21%] 
it Miscellaneous 
goods 

Footwear 

Sheets 4 Film 

6,000(14%)      10,000(13%)      28,000(9%)       42,000(7%) 

23,500(55%)      40,500(55%)    164,000(60%)     378,000(62%) 

Construction * i,8(M) (  4%)        2,700 (   4%)      10.000 (  4%)       25,OO0< 4%¡ 
v. ivi!  engineering 

Industrial Use 

Agriculture, Forestry 
ii F Isti crv 

1,000 (   2%) 1,500 (   2%)       10, 

-      (   -   I 

(  4%)        30, 000 ( 5%) 

(   -   ) -      (  - ) 

Total 43.300 (100%)    73,700 (100%) 275,000(100%) «06,000(100%) 

Including 1 000 ton« >r. of imported plastica producta 



Country 

Year 

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:    %) 

Thailand Singapore Korea 

lf71 1969 1969 

Household articles li Mis. 2«. 5 l5- 5 l2 

cellaneous goods 

Footwear 

üttieets k Film 

2.5 l 

92.5 
S9 « 

Construction * j 9,0 16 
Civil Engineering 

Industrial use 

Agriculture, Forestry à 
Fishery 

Others 

Total 

7                    4.5 7 

4.0 16 

7.5 6 

ito                100 100 
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Country 

Year 

Household aritlce« & 
Miscellaneous good H 

Footwear 

Packaging 

Construction k 
Civil engineering 

Industriai use 
Agriculture,  Forestry 4 

Fishery 

Others 

1965 

25 

19 

30 

20 
3. 5 

2.5 

1966 

22 

22 

30 

IS. 5 
3.5 

Japan (Unit: %) 

1967 1968 1969 

14 IK 17 

24 24 24.5 

30 2H 27.5 

17 20 21 
4 4 3.5 

11 6.5 

Total 100 100 100 100 100 

Source:   Thailand      ;   UNIDO Expert estimates 

Korea ;   The Government estimates 

Singapore   ;   JQC estimate» 

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 pr<»p»»rUo«i 

in the total demand in all the countries. 

>   Trend« are toward decrease in the use for household 

artici«-* and miscellaneous goods, and toward increase 

in the uses for construction è civil engineering and in* 

dustrial purposes. 

- degrees of plastics use m agriculture and footwear 

differ largely by countriea. giving no commun patter*. 

CJenerally in regions with moderate climate, ttae ut 

agriculture is low, and new for footwear la high. 



Taking the above point« into consideration,  we analyzed 

the plastics demanda of each end uae in Indonesia. 

Note: 

If we put 

A (t)    ;    Ratio of plasties demand to potential market scala 

during a period of t 

b (t)     ;    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 

a <t>    ,   AJt)  _ x       c'hanging ratio 
A (t-1) A kind of «uhstitution ratio of 

plastics. 

in each end use Y(t) = Alt) • X(U 

Y(t • n   A(t • n • xft Hhjh HOI IJMWM n>. viti 

JLiL^.ji*.«* i,){hb,Mi>| 

We R»aumed 

<»   a growth rales ¡aar annum of UHP of TV and 

• >   a growth rale« per annum of industriai ne« t<»r 

Urn the airtsi valu« basis) of It tu l*% 

••   alt» and MM will Is* « .instant during «<»me pert.wls 

fhen     iil-tX' . |      i a« i ,»    average gr«M»th rate» per annum 
Vtt» 

,»t m«>*r siasi tts asm and in eat* «net f»eW ire u** <uied «• 

full..«a 

II 



Avera|e Annual Growth Rate» of Major Plastic« Demand in 

Each End use (Unit:   %) 

1980 - 1985 Period 1972 - 1980 

Parameter user fields a(t) m 
Y(t+1) 
Y(t) 

Household artici*»« 
and Miscellaneous 
goods 

2.5 14 17 

Footwear 1 12 13 

Sheets 4 Film 3. 5 15 19 

Construction 4 
Civil engineering 

4. 5 13 18 

Industrial use 7 17 25 

Agriculture,  Forestry 
è Fishery - 5 5 

1 

2        14 

10 

2.5   15 

6 13 

7 17 

5 

Y(t+1) 
Y(t) 

16 

10 

18 

20 

25 

5 

(a)   Household article« and nuitellaneous goods 

Entry of plastics into the field of household articles is 

outstanding.    Plastics are positively used in various 

articles,  such as cooking utensil«, tablewares, scrub* 

tiing and (leaning utensils.   Situation in utilization of 

major plastics is as follow«: 

Kitchen utensils (s.g. . baskets, food boxes, cooking 

utensils, buckets, etc. ) 

PK,  M* and polystyrene. 

Tas»twar*e (e.g. , bottles, buses, etc . I 

Polystyrene and PP. 

te nibbing and cl»aning «assails (e.g. . backet«   wash- 

basins, bruant«, stc) 

PK. PP «ad nolystyi 
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Bottles (e.g., vegetable oil, soy-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 

o 

This field is closely associated with the rise of 

living standards of consumers. 

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, OOO 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 IV-4. 

Table IV-4       Breakdown of  Plastics Demands in the Field of 

Household Articles & Miscellaneous Goods 

(Unit:     tons) 

LDPE 

HDPE 

PVC 

PP 

Polystyrene 

1970 

3,000 (30%) 

3,500 (35%) 

500 ( 5%) 

500 (  5%) 

2,500 (25%) 

1972 

3,500 (19%) 

8,000 (45%) 

500 (   3%) 

2,000 (11%) 

4,000 (22%) 

1980 

9,000 (14%) 

15,000 (23%) 

1,000(   1%) 

20,000 (31%) 

20,000 (31%) 

1985 

18,000 (14%) 

20,000 (15%) 

2,000 (   1%) 

50,000  (39%) 

40,000 (31%) 

Domestic 
Total 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 plasties 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 footwear market since 

1970. 

Recently, a joint-venture com puny 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"o, 

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 

500 (   5%) 1,000( 4%) 2,000(  4%) LDPE 500 (   8%) 

HOPE .... 

PVC 5, 500 (92%)        9,500 (95%)        25,000 (96%)       40, 000 (98%) 

PP - 

Polystyrene - 

Domestic 
Total 

6,000 
(100%) 

10,000 
(100%) 

26,000 
(100%) 

42,000 
(100%) 
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(c)   Sheets and film 

Sheets 

Plastic sheets find its major uses in school hags,  furni- 

ture coating clothe«, interior materials for automobiles, 

and seats of motor cycles and bicycles.    In the case of 

the most   prevailing PVC sheets,  sheet -pi<»<lut ing 

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 ton« in 1970 and 5, 500 tons in 1972. 

In the near future, however, domestically produced PVC 

•heet will satisfy the whole domestic market. 

Film 

Uee of plastic«  as film can be grouped inte»: 

o      Non-package  film,   such as those used in architec- 

ture, civil engineering, agriculture, and others. 

Thi« type will be discussed in the section» of archi- 

tecture, civil engineering,  and agriculture. 

o      Package film,    which is further sub-divided into: 

Ordinary  package film   ¿»nd 

Heavy-duty package film 

UM general package film i« referred to »H the film 

usad in package of food, textile, miscellaneous go«*!*, 

chemicals, etc.    Use as food package is most ou«stand- 

ing. 

In thi« fiald, plastics is competing with paper and cello. 

phane, but plastics is gradually beginning to take the 

first position in developed countries.    Likewise in de- 

veloping countries, plastics demand will sharply grow, 

owing to the development of food processing industry 

Si 
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The annual domaatie demand» for IMPK and demand 

growth rate« are given in Table fV-12. 

Ihjrtng the pant  4 yearn.   the  UHM! demand IUIK Mhowed 

• high growth rate of 22"-. per annum.    When we t-onauier 

that «he major uae of LI>|»K \m m the field of film,   for 

whleh «harp growth IH expected    the Indonesian  I ,I1|»K 

market « an be muid to have entered the rapid growth 

phase in the life « vele. 
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The p«*r-capita consumption of LDPE in Indonesia is 

estimated to range from 0.65 to 0. 85 Kg/yr.  against 

a per-eapita GNP of $150 in 1980.    AB the 1980 popula- 

tion is estimated to he 150 million,   we ohtain the target 

LDPE demand in the range of 100,000 to ISO, 000 tons/yr. 

°   Microscopie 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 1M5. 

The LDPE demand is predominant m the field of film 

for use in package and furniture materials, and »his 

trend «rill grow larger.    How*ver    the demand as film 

»111 compete with PP. 

In the footwear field, the demand for IJIPK sandal« will 

continue t<» in« cease   although it is behind the demand 

fa**e l\ . M       Br»»*do»w .,i Qwneatu UJt»K Uewts* in Kr>d l see 
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for PVC «andaiH.    The LUPE demand in other fields 

will b« negligible even in 1980 and 1985. 

o   Cross-check of macro- and mit'n>-analytical results 

Results of macro- and micro-analyses brought about 

•urne differences.    I*!» is very likely to strengthen its 

position in the plastics market in Indonesia IHM ause its 

domestic production will start in 197:4.     Inking this 

situation into consideration,  we decided to adopt the 

micro-analytical results.    Therefore,  the domestic 

demand for IJ>I*K from  197e» to 198) in lt«<t>>n« nia IM 

estimated as given in  table IV -IV 

The average growth rate per annum of the dornest « 

demand for IJM»K will sta\   >n about  IT"   until  198». 

This i« because,  film    occupying M majo  part .it «he 

I.IM*K demand will enlarge then market ^t .* « mm tan' 

growth rate. 
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•d from .tapan*««- trading firm ao«*rct»». 

Ih* annual domeatit demand f«»r MIMM-: »ml   «* gt »a-th 

• nU» «»*» in Tatil•• ÎV-17. 

IHirng tht' n«at 4 year«    the HIM*f it*>in«*Mt1 In«« lieen 
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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 HDPK which is an other plastics 

used for heavy-duty package.    There will be di tic rent 

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, tapioca, 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 film,  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 so 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.    However 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 
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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 Table IV-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 IV-38      Indoneaia'g Katimated Dome»tic Demand for HP (Unit:  tuna) 

Ü?Ü5!Í!^I253J?J1J2 183. J4 '85 

8Ü0Ü I7.50022 r'00 28.500 *»• 50° 46. 500 6°' °°° 71. 500 *5' °°0 101.000 l2° 00° 140.000 

Table IV-39      Kwtimated Net Domestic Demand fur PP (Unit:   ton») 

'75      ¿76       ¿¿7       ¿78_     ¿79      ¿80 ¿8¿ WW        ¿83        ¿84 ¿85 

-    2,500 85üü16.50026-500 40.000 5I-M0 85.000 8,00° 100.000 12°'°00 
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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 Fiber 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 

IV. 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 IV-40   Demand Pattern of Synthetic Fibers in Indonesia -1970 

Cotton 

Rayon 

Synthetic fiberi 

Total 

Demand 

84,100 

5,400 

11, 600 

101. 100 

% 

83. 5% 

5. 0% 

11. 5% 

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 



ï 
ja 

K 

S 
1 
g 
9 « 
S 
u 

a 
a 
u 
u 
p 

•8 

o 

(h 

I 
1 

I 

'H« tiri     •    O       11*-H.» 

....   Iu .,è#* 
•   V- «• 

Ui 

-8 

-8 

- « 

88 - 



Indonesia has now a ratio of the synthetic fiber demand to the total 

fiber demand of 11. 5%, indicating that Indonesia, together with Iran 

arid India,   is lagging in this context,   as compared with other FCAFE 

region  countries as shown in Table IV-42. 

Table IV-41     Estimated Demand for Synthetic Fibers in Indonesia 

( I ' nit :   tons) 

1975 1976 1977 1978 1979 1980 

Synthetic       J94  ftn0   221,000   253,000   288,000   329,000   375,000 
fibers 

Source:    FAO 
.TGC,   Estimates 

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

(Unit:    tons) 

Australia 26.0% 

Hong Kong I7- 3% 

Iran 15.0% 

India 2.0*o 

Japan 34. o»;, 

Korea 46> °"''° 

Malaysia 21.0"» 

New-Zealand 25.0% 

Philippines 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 IV-4 3     Scheduled Investments into Major Industrial Sectors 

(Unit:    Billion RP) 

Fertilizer,  cement, & chemicals 

Textile 

Pulp, paper 

Pharmaceuticals 

Light industries 

Metal processing & machinery 

Total 

•69 - »73 l'0 

114.20 45. 7 

41.59 16. 6 

42.05 16. 8 

3.70 1. 5 

25.00 9. 9 

23.90 9. 5 

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 IV-44. 

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

1975 

25% 

1976 

26% 

1977 

27% 

1978 

28% 

1979 

29% 

1980 

30% 

Using the above ratio of synthetic/tot al 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 IV-45     Estimated »em and for Synthetic Fiber H 

(Unit:     tons) 

1975 

49. 000 

1976 

57. 000 

1977 

71,000 

1978 1979 1980 

84,000       97,000 113.000 

Source:   FAO 
JGC Estimates 
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Nylon & Polyester Fiber» 

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 IV-46. 

Table IV-46     Estimated Demand for Nylon and Polyester Fibers 

in Indonesia 

(Unit:     tons) 

1975       1976        1977       1978        1979        1980 

fiberi demand )(a) 49, °00  5700°   71,000  84,000   97.000   113,000 

Nylon dem and/(a) 20% 20%        20%       19% 18%        18% 

Nylon demand 10,000   11,000   14,000   16,000   18,000     20,000 

Average annual  . i . 
rate of increase ' l0 ° 

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  . ,   , 
rate of increase ' 18, 5/o     

It IH 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-4 7. 
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Table IV-47     Estimated Demand for Nylon and Polyeater Fibers 

in Indonesia (Unit:    tons) 

Nylon 20,000   22,000     25,000      28,000     31,000     34,000 

Average annual . , i 10^ | I 
rate of increase 

Polyeater 80.000   94,000   110,000   128,000   150,000   175,000 

Average annual . i t 17^ L 
rate of increase 
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5.        Export Market Study by Country 

5. 1     General 

In the previous Chapter IV-3.    "Hasic 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 

exportahilities of those selected products to the KCAFK 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. 

Item» for ECAFE Region Market Survey 

Intermediates   Final Products 

Synthetic resins LUPE 

HOPE 

VCM PVC 

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 IV-48 (a total 

of 29 countries for both formal and associate members). 
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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 countries to which Indonesian 

petrochemicals can be exported. 

(c)   Selection of target countries based on marketability of 

petrochemicals 

Marketability of Indonesian petrochemicals,  by country, 

is given in Table IV-4 9 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 libers 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 European 

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 IV-48    List of the Countries Covered by the Survey 

South k East Asia West Asia Oceania 

Members 

1. Afghanistan 
2. Brunei* 
3. Burma 
4. Sri-Lanka (Ceylon) 
5. China 
6. Hong Kong* 
7. India 
8. Japan 
9. Khmer Republic 

10. Korea,  Republic of 
11. Laos 
12. Malaysia 
13. Mongolia 
14. Nepal 
15. Naul 
16. Pakistan 
17. Philippines 
18. Singapore 
19. Thailand 
20. Viet-Nam 

Members 

21, Iran 

Members 

22. Australia 
23. British 

Solomon* 
24. Fiji* 
25. New-Zealand 
26. New-Guinea* 
27. Papua* 
28. Tonga 
29. Western Samoa 

*   Associate member 
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The following criteria have been aet up aa acalea for 

judging marketability: 

Population 

<10,000,000 Sinai i 
>10,000,000 Large 

Per-capita GNP 

<^$100 Small 
^$100 to      $500        Fair 
^>$500 Large 

Importe of petrochemicale 

/500 tona/yr. Small 
500 to       1, 000 tona/yr.     Medium 

^>1, 000 tona/yr. Large 
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IV - 50      Marketability for indoneaian Petrochemicals by Country 

Import    of 
Petrochemical 

Cciimtry Population Per Capita GNP Products Synthetic Fibers 

1. Afilian i Klan Large Small Medium Medium 

2. Australia Largt» Large Large Large 

3. Iran Largì' Fair Large Large 

4. Brunei Small Large Small Small 

Ü. Momia 1 .arge Stnall Small Small 

6. British Solomon Small Fair Small Small 

7. Sri -Lanka (Cevi >n) Large Fair Large Large 

8. China Large n. a. Large Large 

9. Fiji Small Fair Small Medium 

10. Hong Kong Small Large Large Large 

11. India Large Small Large Large 

12. Japan Large Large - - 

13. Khmer Small Fair Small Small 

14. Korea Large Fair Large Large 

IS. l.aoH Small Small Medium Small 

1«. Malaysia Large Fair Large Large 

17. Mongol la Stilali n. a. Small n. a. 

1«. New -Zea land Stnall Large Large Large 

IH. New-«¡tunea Stnall Fair Small Small 

21». N»|»MI Large Small Small Small 

21. \MU! u.a. n. a. Small Small 

22. I'aki »I an 1 .arg* Fair Large Large 

2*. • '«)»»«.< Stiiail Fa it- Small Small 

24. liti I inline* Latfe Fair Large Large 

n. SIIII¿¡»|HO t Stnall Large Large 

j*. I'hui laiwl Large Fuir 1 .arge Large 

•n. »'• »HI« Stnall Fair uni« II Stnall 

it. Viel 'NiHi IjMf* Fair ämaü 1 .arge 

m. W«**t<Mtt Sumo« *n«ll Fair imall Stnal 1 

ft 



(d)    Selection of export markets for Indonesian Petrochemi- 

cals baaed upon existing petrochemical industries and 

future petrochemical schemes 

it is a 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 

Country 

1.    Afghanistan 

Countries Excluded from Indonesian Market Judging 

from Marketability of Plastics Resinai 

and Synthetic Fibers 
  Actual   Import 

Population   Per Capita GNP  of Petrochemicals 

2. Brunei 

3. British Solomon 

4. Burma 

5. Fiji 

6. Khmer 

7. Laos 

8. Mongolia 

». New-Guinea 

10. Nepal 

11. Naul 

12. Papua 

\'i. longa 

14. Viet-Nam 

15. Western Samoa 

Large 

Small 

Small 

Large 

Small 

Small 

Small 

Small 

Small 

Small 

n. a. 

Small 

Small 

Large 

Small 

Small 

Large 

Fair 

Small 

Fair 

Fair 

Small 

Small 

Fair 

Small 

n. a. 

Fair 

Fair 

Fair 

Fair 

Medium 

Small 

Small 

Small 

Small 

Small 

Medium 

Small 

Small 

Small 

Small 

Small 

Small 

Small 

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 fron» Japan where supply lias 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 

counter-measures will result in deficit exporting on the 

part of exporting countries. 

Except in the case where unusual preferential 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 
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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. 1980s 

2. Singapore Not decided 1980s 

3. Thailand 100, 000 - 180, 000 ton«/yr. 1978-1979 

4. Iran 300,000 tons/yr. 1976-1977. 
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investment 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 not 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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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,  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. 

(e)   Export markets for Indonesian petrochemicals 

When those factors adversely affecting the export of 

petrochemicals from Indonesia are considered as de- 

scribed in 5. 1 (1) (c) 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 

LUPE 

X 

Export 

HOPE 

X 

Possibility 

VCM     PVC 

X                  X 

of Indonesian Petrochemicals 

Styrène 

X 

Poly- 
stylene 

X 

pp 

X 

Nylon 
fibers 

X 

Polyester 
fibers 

Afghanistan 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 

Kur m a X X X X X X X X X 

B. Solomon X X X X X X X X X 

Sri Lanka o 0 X o X o o o o 

China n. a. n. a. n. a. n. a n. a. n. a. n. a. n. a. u.a. 

Fiji X X X X X X X X X 

Hong Kong o o X o X o o 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 

Lao« X X X X X X X X X 

Malaysia o o X o X o o o o 

Mongolia X X X X X X X X X 

New-Zealand o o X o X o o o o 

New-(¡uinea 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 

Papua X X X X X X X X X 

Philippines o o o X X o o o o 

Singapore o o X o X X o o o 

Thailand .;;- * X * 

Tonga X X X X X X X X X 

Viet-Nam X X X X X X X X X 

Western 
Samoa 

X X X X X X X X X 

X 

o 

Exports from Indonesia are impossible. 

Exports from Indonesia are possible. 

Exports will become impossible later. 
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5.2     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 

demands. 

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 

(2) Start of operation 

(3) Site location 

(4) Total investment cost 

Altna Petrochemical 

n. a. 

Altona Vic. 

n. a. 

(5)    Outline of the Petrochemical Complex 

Capacity (tons/yr.) 

Ethylene 150. 000 
Butadiene 24, 000 
Propylene 40. 000 

Synthetic Rubber 35 000 
Polybutadiene Rubber 10 000 

Expandable Polystyrene       n. a. 

Styrene n. a.          J 
Polystyrene 
Epoxy Resins 
EDC 

n. a. 
n. a. 
n. a. 

Dow Chemical (Australia) 
Ltd. 

Styrene/Butadiene Latex n. a. 
Polyols n. a. 
PG 

PVC Resins and Compound n. a. BF Goodrich Chemical 
PVC Latex n. a. )         Ltd. 

Polyethylene (HDPE) 
Polyvinyl Acetate 

18.000 
3.000 

HoechBt Australia Ltd. 

Polyethylene (LDPE) 
(HDPE) 

22.000 
30.000 

'         UCC 

Polystyrene 
Formaldehyde 

n. a. 
n. a. )         Monsanto Australia Ltd. 

Synthetic Phenol n. a. 

Remarks 

Altona Petrochemical 
Co. .  Ltd. 

Australian Synthetic 
Rubber Co. , Ltd. 

BASF Australia. 
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Table IV-54    Petrochemical Complex in Australia 

(1)     Name of the Company Shell Chemical (Australia) 
Pty Ltd. 

(2) Operation Start Up 

(3) Site Location 

(4) Total Investment Cost 

(5) Outline of the Petrochemical Complex 

n. a. 

Clyde N.S.W. 

n. a. 

Capacity (tons/yr.) 

Ethylene 
Propylene 
PP 
Epoxy Resins 
Hydrocarbon Solvents 

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

Ketone & Alcohol Solvents n. a. 

Polyethylene n. a. 
EO n. a. 
Ethylene, Butadiene 70,000 

Phathalic Anhydride 20,000 
Acetaldehyde 15,000 
Butanol 28,000 
Vinyl Acetate 12,000 

Formaldehyde 10,000 
Phenolic Resins n. a. 
PVC Film n.a. 

Synthetic Rubbers 20,000 
Carbon Black 15,000 

Styrene n. »• 

BTX 70,000 

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. 
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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. 

(2)   Market Studies by 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    67    70    67 

HDPE    26    35    33    30    33 

100   100   100    100   100 
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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 

Nu 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 tons 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      Anual ami Intimated Demand fur LUPE in Australia (Unit:   torn») 

1B«6       1967      I »68      1969        1975        1976        1977 1978        1979       1980 

(a) Poly- 
ethylene 40,000 5«, 000 (ill. 000 72.000 170, 000 340.000 
IICMUIIM) 

.22% 1   I  15*. 

AviTiiK«' 
allium I , 
rate i»f 

(l>)  I.DI'K 
.1.»mum! 28,001)  «7,500 42, 000 50, 000 119.0(H) 137,000 157,000 IUI,000 208.IHK) 2«H. CUM» 
(n) x 0.7 

Average 
annual rate I 22% »   " **% ' 
of inn-pane 

Source:   JOC Estimatwa 

Commonwealth StatlBtltimi 
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Production/supply 

ICI ANZ and UCC Australia, Ltd. are now producing 

LDPE.    ICI ANZ's LDPE plant started with a capacity 

of :J, 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-57. 

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 countries are on the short- 

term basis, to meet the shortage in domestic production. 

Table IV-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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HOPE 

Demand« 

HOPE has ita major uses in coniumir goof IK ami packaging. 

In addition,  it ha« a large demand in agricultural pipings. 

The HDPE demand stood at 22,000 tons in 1969.    Futurs 

demand will grow at 15% per annum until  1980.     these are 

shown in   Pable IV-58. 

Product ion/supply 

Hoechst Chemical (Australi«) Pty. . Ltd. , whic h ts the sole 

HDPE producer, has started opération of a 11,000 Urns 

per year HDPE plant in 1M6.    At present, 'tie company 

is stuying the possibility of scale-up of this Hl>PK plant. 

Detail« of the plan is not released. 

Like LDPE. HDPE is also pertly imported, aa shown m 

Table IV-St.    This import has been downward since leti, 

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 

Table IV-M      Actúa, <utd Kauinawd tewwid :..i  HIM't   .n  Xmir^ti , 

< mi    iixta) 

if      ist"      \m$    i*i»      it7.i     \yvt     i trr      nrrj     \jg$      IM* 

(a) 
Polycth.vilvn       4<i,MM*    >«   <MMi   h(MWHIT.'  MKI  IT«  0*0 M<t  HW 
demand 

(b) HDPE 
demand- 12, «IS II Ml It SM    M   OStt   M, MA  *"   \m   TI «•»   M SM   » St SM 
(a) K 0. 1 

Avetaf« 
annual 
rat« o I 
ini rea«*- 

•j* __ 1    I  , %% , 

*>«r< •    KH   K•'.. mal*« 

CwaM«w«MèSi M«iati«t«i 

- Ut 
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Mi«   IM? éetn*«« ran t* áivMtod into 11   (KM)   on* (27%) 

of ptnatttitfMl tni   »ne W, MM tun« (Tl",| of impianti- 

rli»*) l*\ t .     Hu futur» »»od-Mur ri«*m mut i« f«tminteci to 

r»W» IV - li     IpjMwru »f HOt*t¿ im*» Au«tr»H» 
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grow at 15% per annum by 1980, 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\  CJoodrich 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 

TaW« IV-Sl      Actual and Eatimatad Drnnwd tur Folyatyrane in Australia (Unit:   ton») 

m 3      lim«       19S7       19«»        1975        1976        1977       1978        1979       IMO 

UVRtamd 10,446 12,879 27, (WO 3:1,000 40,000 
11,Ml 15,000 1)0,000 36,000 43,000 

Av*>ra(* 
annual 
rat« of 
me reta? 

li! 
< 9% -I L 10% 

Source:  JOC Estimata«. 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), Ltd. 

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 76 111 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 Petrochemicals 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 fill 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 IV-63, the 

Table IV-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 
of increase 

7% 

Source: JGC Estimates, Japanese Trading Company 
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polypropylene demand will reach 35, 000 and 49, 000 tonB, 

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. 

(b)   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 

Increasing Rate 
against Previous Year 

Per-capita 
consumption 

1967 2>8(kg) 

1968 3.3 

1969 4.0 

1970 4.7 

1975 9.5 

1980 14.0 

18.0 

21.0 

17.5 

15.0 

8.0 

Source:   JGC Estimate«. 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. 

Nylon 

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 Milli Pty., 

T.blelV-«»     Actual and Eatimafd Dtmand far Synthatic Flbtn m Au.tralta <l"»<   "">•» 

¡w    ¡is     IM»     is     IM    ¡S!     IE!      iff!     Ì2Z2      »SZ§     Iff!     ÍÜS 
Damand    39.000  J4 ^  4Í.700   „_,„,  49,100  „ ^   U3.000   ,„ g(K)  1»».»<»   ,„  000  '91900   2l0OOQ 

Source:   JGC Eatimataa, FAO 

Table IV-66     Estimated Demand for Nylon in Australia 

(Unit: tons) 

1975        1976 1977        1978 1979       1980 

Demand    40,700    45,200    49.500    54,200    59,500   65.100 

Source:   JGC Estimates. FAO 
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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. 

Polyester 

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% 507< 
ratio 

'0 

Demand 
minus 48,200    51.500   54,000     56,000      58.800      59.500 
Production 

Source:   JGC Estimates, FAO 
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respectively,  in 1975 and 1980   as shown In Table 1V-67. 

Production/supply 

At present, Fibremakers Ltd.  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 IV-68. 

(3)   Potential Market for the Indonesian Plastics  Resins and 

Synthetic Fibers in Australia 

Using demand forecasts of products and the production plans 

Table IV-69      Potential Market for the Indonesian Plastics Resins and 

Synthetic Fibers in Australia 

1975 1976 1977 1978 

(Unit:   tons) 

1979 1980 

LDPE 97, 000 115,000 135,000 159, 000 186,000 216,000 

HDPE 33, 000 41,000 49, 500 60, 000 72,000 84,000 

VCM n. a. n. a. n.a. n. a. n.a. n. a. 

PVC n. a. n. a. n.a. n. a. n.a. n. a. 

Sty rene n. a. n. a. n.a. n. a. n.a. n. a. 

Polystyrene 14,000 17,000 20,000 23,000 27,000 30,000 

PP 7,000 9,000 12,000 15,000 18,000 21. 000 

Nylon 18,600 23, 100 27,400 32, 100 37,400 43, 000 

Polyester 48,200 51,500 54,000 56, 500 58,800 59, 500 

Source:   JGC Estimates 
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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. 

(4)    Exportabilities of Indonesian Plastics 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 System 

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 

Product 

PVC 

LDPE 

HDPE 

Polystyrene 

PP 

Nylon 
Filament 
Staple 
Yarn 

Polyester 
Filament 
Staple 
Yarn 

Import 
Duty 

Import Duty 
Support 

CIF x 40% $233 

CIF x 60% $233 

CIF x 60% $339 

CIF x 60% $466 

CIF x 40% 0 

FOB x 20% + 45¿ /lb. 
FOB x 10% 
FOB x 20% 

FOB x 20% + 45¿ /lb. 
0% 
FOBx 7. 5% to 20% 
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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 npot export to fill the gap between demand and supply 

of domestically produced petrochemicals. 
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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 1960s 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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China 

1957-1970 1970-1971 
Growth Growth 
rates/ rates/ 

(103 tons 

1957 

I      130,700 

1970 

255,000 

annum 1971 

276,000 

annum 

('(»al 5.3% 8% 

Crude Oil ii 1           1,500 20, 000 22.7 25,400 27.2 

Natural Gas M n. a. n. a. n. a. n. a. 25 

Iron Ore ti >   =   19,400 45, 000 6. 1 56,800 26. 1 

Pig Iron II 1           5, 900 20, 000 9.9 24,600 23 

Crude Steel         < H 5, 300 19,000 10. 3 22,400 18 

Cement n      « 6,900 13,500 5. 3 15,800 16.5 

Chemical 
Fertilizers 

II n. a. 14,000 n. a. 16.800 20.2 

Mining Equipment 

Metallurgie Equipment 

Machinery Industry 

Machinery Industry of which: 
Agricultural Machinery 

n. a. 

n. a. 

n. a. 

n. a. 

n. a. 

n. a. 

n.a. 

n.a. 

n. a. 

n.a. 

n. a. 

n. a. 

n. a. 

n. a. 

n. a. 

n. a. 

68.8 

24.7 

18 

21 

Source:     China Authority, Dr.  E. Snow 

Table IV-72     Growth Rate Indeces oi " the Chinese Economy 

First 2nd-3rd 
5-year plans 5-year plans 

1953-1957 1958-1970 1970-1971 

Industrial Production 18. 0% 6% 10% 

Agricultural Production 4.5 n. a. 10 

Total 8.9 3.4 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 between 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 

1960s, 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, sucha« HOPE, polystyrene, acryhmitrile, etc., 

started by mean« of thermal cracking and refining of refi- 

nery off-ga« in Shanghai.    Prior to this production.  China 

concluded import contract« with West Germany and th* U.K. 

to construct Naphtha «and cracker, LDPE and PP plant« in 

Lanchou, which have completad in a« late a« 19«9. after 
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up-aetUng caused by the Great Cultural Revolution ha« sub- 

sided.    This is the first full-scale petrochemical compir* 

in Chin«. 

Reportedly, aim? IHTOa, <>tlM*t - p«»tro< hemu al « ompleaee •>( 

thair own design are in completici« ,u under conetru« hon in 

Faking and the Stat? of Sttangtong,   \fthen theee are taken to- 

gether, the pi'fMfnt state <»f thr ( hineae |*Mi >•• nemo «I in- 

dustry is aa given in labia IV   7,1. 

The fourth 5-year pian regarda the promotion  •( petr>»themt 

cal ìnduatry aa an important objective      I«« artompheh «h • 

objective, China la eager to hav» attivt* technical et« nanga 

Tabla IV-73      Situati »m of Petrochemical 1X2 **S,Ei** 

Producta      Sita bocatioeji 

LDPE Lane hou (Hanau) 

HOPE ÜMMighai (Shanghai* 

PR Chiltn (Chilini 

Polystyrene l.anchou (Hanau) 

.Shanghai (ShanghaiI 

Peking (Peking! 

KC Chinan (Shan lungi 

PP I .anch« *u (Hanau) 

AN l^ntliou (KM«»MU> 

Shanghai (Shanghai) 

Tau Po (Shan lungi 

Bpuhlorohvdi in Chinan iShan twif'  !•*• 

SHR Peking il 

¡l'Hit    toste) 

Start 1 »itttmtrd 
of Prode* - ProaHn »ion 

Ilo* < agax >ti*-s hwa» 

IMI 14  — Il 1 («he 1   K   i 

in» IO Ma) ttrigtsMii 

• •TI n  a 

lata le «M 

itti la Ma) 

itti te ea» 

laaa n a «ay »ft ate* 

list le Ma) VMMM «te» I1 K, > 

itti tini 

itti » a «triftet«; 

liti n, a Male 

e. a. f frigi net 

li 
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Full-teal« activities of the plastics industry started in 

I960, 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, suchas LDPE,   PP, and Polystyrene. 

irt 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-75,76. 

Table IV-77 reveal that estimated demand for plastics 

totaled about 320, 000 tons/yr.  in 1970, which is 30 times 

Tabès IV- 74      Production Volume of Plastics in China 

Thermo-setting resins 

PVC 

I. ! »PK 

HOPE: 

PP 

Polystyrene 

1970 

60,000 

120,000 

24,000 

10,000 

10,000 

20,000 

(Unit:   tons) 

Total 244,000 

Source:   Institute of Developing 

Economies Japan 
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as large as the 1957 demand and about 5 times as large 

as the 1962 demand.    The Table also reveal that the 

plastics demand in China has marked rapid growth over 

the past 10-15 years. 

IV-75      Actual Import of Plastics from Japan   (Unit:   tons) muic  x ¥ - • «•        *.-- —— —r 

1969 1970 

Thermo-setting resins 2,308 302 

PVC 16,300 30,800 

Polyethylene 

Polystyrene 

16,700 

2,600 

20,100 

5,400 

Polypropylene 

ABS 

150 350 

2,195 

Total 
38.058 59,147 

Source:   Trade Statistics Japan 

Table IV - 7 6     Actual Import of Plastics into China 

(Unit:   tons) 

1970 

Thermo-setting resins 

PVC 

Polyethyelene 

Polystyrene 

Polypropylene 

ABS 

Total 

3,000** 

38,500* 

25,000* 

6,800* 

400* 

2,800* 

76, 500 «Import from Japan x 1. 25 

»Sou«!:   .TOC E.tim.te.    «Source:   Tr.de Stati.«« J.pan and We.tern 
Europe 
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LDPE 

The LDPE demand, given in Table IV-78,  has not shown 

so 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 ton» of HDPE, both domestically pro- 

duced and imported, were consumed in 1971, as shown 

Table IV- 77     Estimated Demand for Plastics in China 

1957 1962 

(Unit:   tons) 

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 

Production 

8, 100 

24,000 

12,100 

24,000 

9,900 

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 

1969 

Import 11,500 

(Import from Japan)     (9,200) 

Production 10,000 

(Unit: tons) 

1970 1971 

11,400 13,700 

(9,100) (10,900) 

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) 

Import 

Production 

1967 

15,000 

90, 000 

1970 

38,500 

100, 000 

Demand 105, 000 100,000 - 150,000 

Source: Trade Statistics Japan 
Institute of Developing 
Economies, Japan 
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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 PVC 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 

«witching of production process is getting under way from 

the carbide-acetylene to the KDC process with ethylene 

as the raw material, scale-up of equipment will be plan- 

ned. 

Polystyrene 

A total of 30. 740 tons of polystyrene, both imported and 

domestically produced, were consumed in 1971 in China, 

according to our estimation. (Table IV-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 23% 

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     2«, 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 Lancliou (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) (350) (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 Fibers in China 

(Unit:   ton s) 

Production 

Import 

1967 

40, 000 

10,486 

1968 

40, 000 

7,064 

1969 

400, 000 

8,625 

1970 

40, 000 

16,075 

Demand 50,486 47,064 48,625        56,075 
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Its capacity is unknown. 

(b)   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 
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•• 

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, apian 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 

Import 4,526 1,096 
from Japan 

1969 

758 

1970 

770 

1971 

6,700 
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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- 

wise for nylon. 

(3)   Potential Market in CHINA and Exportabilities thereto of 

Indonesian Plasties 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 

(l)    General Market Situation 

Hong Kong,  with its land area of 1,034 km2 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 is 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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law material suppliers, including textile,  and plastica, 

Japan is the biggest, occupying 23% of the total import by 

Hong Kong in 1970.    Followers of Japan are the I!. S,  (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 thou«» 

alternatives to import.    Due to shortage of water ami land, 

such heavy chemical industries as those consuming large 

amounts of water cannot be established in Hong Kong. 

Therefore,  industrialization is promoted mainly among 

light industries such as textile, plastics processing, and 

watch-making.    Current tendency is that Hong Kong is aim- 

ing at moving from conventional textile-type industrializa- 

tion toward diversification into a variety of industries 

including plastics processing. 

d)   Market Studi»» by Product 

(a)   Plastic» 

Major four resins of polyethylene,  PVC, polystyrene, 

and polypropylene were consumed m Hong Kong on »he 

whole in an »mount of about ISO, 000 tons in I «70 and 

190,000 ton» in 1971.    (M these ream», polyethylene 

occupied more than S0*4 of the total in these two year». 

Particularly, the l.HPE demand destined for produc- 

tion of Hong Kong artificial flowers takes a major part 

of the plastic» demand m Hong Kong. 

LDPK 

demand» 

tn 1971, 74,911 tun» of I4MHC «a» c mainly 
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VCM 

(Jemand« 

There is no present or future plan tor 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) 

»70 '71 

PVC üesín 19,914 

PVC Compound 709 

20.629 

23,469 

938 

24, 407 

TatfefV-M    Act—) mi Esttmsf* D»msM for PVC IU«in in Hans Kong 

(Unit:   turn) 

Jl     121      III     lit     111     JLI§     IIS     l§o 
• I     tJSNMMMl tt.iM    II, 4ft 

M    ¡*-Kse«H 

«  I        IOIMI 

t»Hi««d If,, »S3   il,7tt   If, IM   i«, TM   St, MM   JS  »M   IS, «00   37, 300 
• I - fct 

»% 5% 
ill  ItM •*•••• 

NNfMM 1 
fr«w« Il M4 ••.III 
tftfMM* 

«1 <•) •»% ?•* 

fiiSTft): Track» Statiatic • 
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PVC 

Demands 

The PVC demand in Hong Kong haH 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 Eatimated Demand for PVC Film, Sheet,  Plate, Rod, 

Tube in Hong Kong (Unit.   tQ|w) 

^9 ¿TO 21        21 21        21 '78 '79 '80 
a) Demand 

(Import) 
Plate, 
Sheet, 10,861   11,861   13,446 
Film 

Rod,   Tube, 
etc 829     1,294      1,312 

b) Total 11,790   13,155   14,758 

b)'*'o. IS        l00O°   n-200   ,2 50°   19700   20,900   22,100   23,500   24,900   26,400 

Average 
Annual Rate         if* 13% •%—  
of Ine tease 

i )    Import from 
Japan /b) 37.9% 35.9% 

Source:   Trade Statistici 

:   JOC Gatimatei 
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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 IV-93,  taking future possibility of exporting pro- 

ducts from Indonesia into consideration. 

Production / Supply 

At present,  the total PVC   resin (including PVC film, 

sheets, plates, rods, tubes) demand is supplied through 

import, and there is 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-94   Actual Import Prices of PVC Resins in Hong Kong 

(Unit:   $/ton) 

1969 206 FOB Japan 

1970 220 FOB Japan 

1971 212 FOB Japan 

PVC Film 

Flexible         Rigid 
Type               Type 

PVC Sheet PVC Rod & 
Tube 

PVC Plate 

H»70 

1971 

585 FOB 
Japan 

517 FOB 
Japan 

517 FOB 
Japan 

535 FOB 
Japan 

535 FOB 

511 FOB 
Japan 

521 FOB 
Japan 

508 FOB 
Japan 

464 FOB 
Japan 

478 FOB 
Japan 
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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 lieen 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 Polyatyrene in  Hong Kong 

68        '70       '71 '75       '76 

(Unit:   tons) 

•78 '79 

a) Demand 41,651 61,030 85,500 97,900 
55,921 79,900 91,500 104,700 

'80 

111,900 

Average 
Annual 
Rate of 
Increase 

b) Import 
from Japan 

b)/a) 

• 14% 1   «-7%- 

37,231 
3«, 306 

67%      «0% 

8% 

Source:   Trade Statistics 
:   JGC Estimates 

Table IV-96    Actual Import Price« of Polystyrene in Hong Kong 

(Unit:   $/ton) 

1969 212 FOB Japan 

1970 220 FOB Japan 

1971 215 FOB Japan 
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Production / Supply 

All demands are supplied through imports both at present 

and in the future,  and there is no domestic production 

plun.    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 Hong Kong 

(Unit:   tons) 

'70        '71 '75 '76 '77 '78 '79 '80 

• ) Demand 5,153   7,908   10,700   11,600   12,500   13,500   14,600   15,800 

Average 
Annual l_4©% J Lg% >% 1 
Rate of 
Increase 

b)  (mpiiit from 
Japan a) 100%    100% Source:   Trade Statistic« 

JGC Estimates 

Table IV-fi    Actual Import Prie« of PP in Hong Koni 

(Unit:   $/ton) 

1969 213 FOB Japan 

1970 255 FOB Japan 

1971 190 FOB Japan 
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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 polypropylene 

has absorbed PR demand in the field of toy when poly- 

propylene price lowered in 1971.    Future demand will 

grow at H% per annum until 1980.    It will reach 10,700 

tons in 1Ö75, 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% pei annum. 

Per-capita consumption moved from 0.5 kg m 1965 up 

to 2. 5 kg in 1970, about 5 times as large ¡IN m IMV 

The demand is estimated to gr<>w at IH. 5% per annum 

until  1«75 and at 10% per annum during 1975- IMO. 

Table IV-W    \c\w\ tmé Kmiirund Qtronwl for »tynUwtn   h it»r» m Mjaf i>»mg 

(Unii    < mu) 

il      'ff       *§T       M     'M '»•      'li 'W       '11        'If        >1*        •§ 

11, IM  ..      »7 
DWMUMMl 

, MS ni li,«M 11  4M II M 

A v« ragf 
AMKMI 
Rate ni 
btcr««*« 

L. ^-tt. •%   J *- 

»Htrtr     NM   Kiliiiuiit » Atl 
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thereby reaching 23,400 tons in 1975 and 37, 500 tona 

in 1980, aa ahown in Table IV -••. 

Nylon 

Demande 

Nylon fiber occupies about 30% of the total synthetic 

fiber demand in Hong Kong.    We aaeumed that this rate 

will continue in the future, the demand lor Nylon will 

stand at 6, 300 tons and 10, 100 tone in 1975 and   I960, 

reapectively, aa shown in Table IV-100. 

Produc tion / Supply 

The total demand is now supplied through import,  and 

Hong Kong haa no intention of producing staple or fila- 

ments or further going upstream to auch raw materials 

aa caprolactam and TP A. 

Table IV-1Ü Estimated Demand for Nylon in Hilf Kong 

(Unit:   tuns) 

111      Hi      121      111      II?       *J£ 
Nylon demand    ISM    • •*•   7,i«   I 4N    f. J*>    10, »«* 

!*»«r< e      Ki(   ICatt malea KAO 

table IV-Iti  •ntetmatt* Uaeaana lof Puljeeler F>aers ta ttunf Keng 

(Itmi     ttwtat 

71 fî 7i ît 

*MT*#r       M.l»    »• *>•    •».«•    •••*»    *•••••    •••••• finer* 

JIM  Ketimate* • A4I 
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Polyester 

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. 

Product ion/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.    It seems, 

Tatet« IV-102   PufnUal Marfett fur PUsuc Remus and Synthetic Fibers in  Honf Kong 

(Unit:   tonal 

1175 1976 1977 1 »78 1979 1980 

(OPe IM,?«»   lm.soo   12«,«to   îai.aoo   149,300   101,300 

,MM»K If, 4M 20,900 22,800 24,400 26,300 28   400 

VCM 0 0                 (t o 0 0 

PVC     Rann 29.200 30,70t 32,200 33 904» 35,«00 37,300 

KiUii. *M*t.«tt'.            I«.7f0 20. «IO 22,100 2 3.50« 24,900 26,400 

PV<    Intal 

S4 M fit* 

I^IUMIX rt*n« 

IHklv|*rua>ylfii* 

HyUm   rib«T 

t*uly*at«r fU*r 

41. MO 51 . «00 54 300 i7 400 öü, 500 83, 700 

(1 (1 0 0 0 0 

7« 900 H 5 ->mi 91 500 97,40« 104, 700 m. 900 

HI 700 11 «00 12 500 13  500 14 800 is •00 

t< (IMI « WW 7 «00 H 400 9 300 10 100 

II »00 12 tum 13 MO ir JOO 1« •00 îa 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 

resitiH and fibers,  for the period 1975-1980. 

(4)    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 IV-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 ca»e 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. 
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Table IV-103 Plastics Re sins and Synthetic Fibers to H ong Kong 

(Unit: tons) 
1975 1976 1977 1978 1979 1!)H0 

LUPE Min. 6,600 7, 100 7,700 8, 300 !), 000 9,700 
Max. 9,900 10,700 11,500 12,400 13,400 14,500 
* 21, 900 23, 700 25,600 27,600 29,900 32,300 

HDPE Min. 400 400 500 500 500 600 
Max. 600 600 700 700 800 900 

VCM Min. 

3,900 

0 

4,200 

0 

4,500 

0 

4, 900 

0 

5, 300 

0 

5,700 

0 
Max. 0 0 0 0 0 0 
* 0 0 0 0 0 0 

PVC Resins Min. 1,200 1,200 1,300 1,400 1,400 1,500 
Max. 1,800 1,800 1,900 2, 000 2, 100 2,200 

PVC Finished 
Products 

Min. 

Max. 

5,800 

1,600 

2,400 

6, 100 

1,700 

2,500 

6,400 

1,800 

2,700 

6,800 

1, 900 

2,800 

7, 100 

2, 000 

3, 000 

7,500 

2, 100 

3,200 

PVC Resins 
Total 

Min. 

Max. 

0 

2,800 

4,200 

0 

2,900 

4,300 

0 

3, 100 

4,600 

0 

3, 300 

4,800 

0 

3,400 

5, 100 

0 

3,600 

5,400 
5,800 6, 100 6,400 6,800 7, 100 7,500 

Styrène Min. 0 0 0 0 0 0 
Max. 0 0 0 0 0 0 

0 0 0 0 0 0 
Polystyrene Min. 4,800 5, 100 5,500 5,900 6. 300 6,700 

Max. 7,200 7,700 H, 200 8,800 9,400 10,000 
16,000 17,100 18,300 19,600 20, 900 22,400 

Polypropylene Min. 400 500 500 500 600 600 
Max. 600 700 800 800 900 900 

2, 100 2,300 2,500 2,700 2, 900 3,200 
Nylon Fiber Min. 300 300 400 400 500 500 

Polyester Fiber 

Max. 

Min. 

600 

600 

700 

600 

800 

700 

800 

800 

900 

800 

1,000 

900 
Max. 1,200 1,300 1,400 1,500 1,700 1,800 

*  Calculated on the 

»apáñese share. 
assumption that Indonesian plastics resins would secure 20% of 

149 - 



Table IV -104 Tax System and Import Duty in Hong Kong 

Tax System 

Import Duty 

Tax System * CIF Price + import Duty 

Product Import Duty 

PVC 0% 

LDPE 0% 

HDPE 0% 

Polystyrene 0% 

Polypropylene 0% 

Nylon 

Filament 9% 

Staple 0% 

Yarn 0% 

Polyester 

Filament 0% 

Staple 0% 

Yarn 0% 

ISO - 



». ">    INDIA 

1)   louerai Mirlut Situâtnm 

Ititli.t ha* \*vn tn< kl ing with '»-MUí  pi.»H» «.MM»   t»«t\   I'»*>*!». 

turn my ¡il in **gr«l <•< <m<>mi<   d<>v«»l »jim« ti'      In  I '*, .    Intim 

en<(»unt«'r**d eiMWiniH   rr<-«>Mat<*i.   cfw t<> '«nun    .'  > r  «fMi a#t*t 

(IINIH in foreign r«rh«n|t'  rrirtvi'«      I **"<»»'   *>   •' ih*   » »*tt th 

í»-\«'¡«r pl»n WH« |n>>«tj».MMMt »m   thrtM     •> «i -    i    i.    I <*•*•, ! «tua 

During i lu M pMM'HMt,   n«1*  uncuiniftii» !»<•  *H*  I. >\ • > nmtit' an» 

rt'dut IMI    i-t*Multiritf in dull  mtivitim ><l »h» pt   >Un '   >« tf •••«#•• 

induatrs  m l*»th  »I th*> nultli«   ami »h* nri* t»t   «• . • •» «      t*» 

tM7   IfWfi,  »gru ult ti ral nr< «tu« t > • *t turn»*«! »«i • w <41 < i    »mi • >***«• 

then ruh harveat baa U-«»n «ontmtiing      IH«   Imi an «•  .#».»»»% 

in thua un th«« ruad »•• t«>«>»v»«r%    lw'   »•   »«   t*»7 »    «H*  r«  w% >»»> 

«till canniti t  >inpl«M»-l \ gr   >>ut   »< 'hr »«•«••*•«#* 

Particulark  with regard t.. indurrmi pt  «tu« »i >*i      h»   «H..»' 

age of ra« material« i>r   intunirai *«**•• «mi '•».   < •• «»« •#»»« 

Tabi« IV -!•» Rafea u| «.r<»*th «K«-i tttw t*r#vi>Mja w(l 

tu afajut ten mum H  Utéi« #»• 

IK» 7 IWf »*?• 

<%> !»•> I*. I t»»i *«*> 

«toatannai Nati ••mal 1. 1 «. « I   4 1   1 t   % 

inrutn» 

Agricultural 
ProdWtm« 1. 1 ai. 4 I   o • s % • 

ln<K*Hti ial 
Pr*du« ti<m 

0  1 • s i. 7 • • 1   t 

Importa i. s S. 4 1   1 «H • 4. • 

Eapurta ' • t Si 11. 1 4  t a § 

Nula; tao)tra t*a m lima 

- HI 
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IMt.    4t («»riling to the foraiaat of the Indian l*etro- 

. ham»« al Instituir.  th»> (feniand will nat' to 72. (HH) ton« 

H\   \*lr* «tut Ili.ONioni  vr,   in IfMO.  MM nh<»wn in 

IMMV IV     107. 

I IN*»   ta »»••» Iwinf p»Hhi«rf1 ti\  HI (i«l«utt« «nd I < < 

( «• * « «tt t •       Ihr total pnxhn ti-Ht • <*|IM< itv    «I t»m»tnm 

f*ajttia)m#nt um.«wit« i • r»  »©« ton pwi   v«»a»       It >• «•*«!- 

malt.l i     ifm h Ml  0«> »m |»i-^m    n  l»7% and I li. MO 

l*m>|H>r %*at    i»  l*M    lulling t*»'h »h* r»|»*»nm  n plan 

«Ml «H» n*« « oiMitrw« tum plan m K««*ah into « onatdao a- 

li«««     iff«««« Han alraati* rnlorra«' an   m|».»r' Imn mraattr*. 

aaa* «INNI a>«n*at>« pr «IN* t»>* «»ariati 

law« »%   »•    %•*«»< ajat • •« -*^*M Mataaai   •> I iM*l  m a*** 

I « •       «»« 

(«a» tat* <*i* ' + ' !» • 

ft i '* »i t*   iaa     *% u j 

k    11% 

tat»« >>   M 

%•-<*» * • 

.««i i.«»4iwr-#*» 

» *»• i » «     :n*«'     i# r 

HPT»   m 

•m    >*; 

M an 

• r »*. <• i *• « 

*• 

%aa>*a 
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tIDI'K 

He in and g 

'I'll«- IIOPK demand amounted to 5, IMKI tons in IMS.    Ac - 

(oitlm« tu the foreraat of the Indulti  IVtroHteinical  Inatitut«. 

it ia estimated to i*>ai h 22,000 ton« in I»75 and :I5,00U torn* 

in  I »HO.  a* Hhown in Table IV-lOt. 

t'rodut lion Huppb 

lll>l*t:  i« mm produced li\  |»i»l> • iU*t'in«>H InduwtneM.   Itomi»«\ 

Ltd.     ArrMi'diiiH to UM «spanatoli plan    piodu« ti<m *ll I*M« h 

tu  (MW t.«»»»   M.   in   I«»""»      \n im|»ort lian  IM .IO»' pl*u ed < •»» 

Mt>f't>: «t preaent. 

*Üi 

ttw »Ir m and tor l*Vt    iva»»« «m»»*«*ted * « «t**»*»»  11» wm > •*»• 

m I***   maint*   n »Na> '"riti   »f ili» •»•fa»««» >« '«i*       ** *    * ** 

iMtf « • «»» ti*»««ad *••«>»*»***• IM  »*a*  Mn«  »*>">  -thr... «  * 

bill  ittir    'H*   l*\ *   «Im*»««! *<n   »•••«»<  -» * -*«1    •' •» *   •*» '  >*** 

„   in?,     ,..»*•>»   »%   t#l»ì#  »\     IMI    •**..*    *   *     •••••»   -v 

*• MMI >*»•   •! *»»•   •«#•!»»••• t ** '•§*  ••»»*  *   ••» ' *»«     '    *** 

t **.-     > .«.».*> 

lütt !•!• i»'.' »**• »•»• ? 

?• MHI   •# tm   *• *«•   •* 

s M 



•mulaion typ«.    Th«* demand will further ria« to 75,000 

toni in IMO. 

I'tixlut ttoii  wuppiy 

I'VC ia now twin« pnxlutnl at « < «|n«< itv ot 4?, 5(Ml t<Mi 

per war l»v Hajutam Vinyl.   Ltd. . <*wii*ftai»w1 Mf«. 

anil < »ilo IVintmg < o.     I (»I.     |t<>ml>t«\  ( IMMII < H!   ;m«i 

I'lHHtUa Indu«,   I l«t   .   MathiiN. .I*«attu NwgMii    »Urwumi 

Madraa. Natu*»«I Organi«  t'Hrmii MI  Induat t •«••    ll*»iittia% 

!#inram Vinsi mn*i t hamural Infittati I«H    l.tif     «t< 

flw auth*>rif«-ri t mpm* it\ >>f t*a« h «<mf»«m  if^lwi   li! 

ttm pa»r v«*ai  in tuta)       In ima*«t» I »an Kan «(•*• t*»*n 

prtarr«! >»n l*VI 

faM« 1%'. lit    % tarnt m< Intimât»«! Htm*** '-» PMtaMr««* .*»    fr»** 

tt  •»- I'M**» 

Ittt lift I»?« IUI 1911 t«î« IMI 
umltnc-- ate* ¡^ :^BMK 

*• * .* a» in >» «. 

t*t» i«   in    w*«a> mi 

l«M Iff« •«• ifTí i 

^^BäW wF    VNâMF •     •BBBaV •    i^PBP ^^P 

»«*• 

I • 

M»<«4> 



ligi» ami 

The pnlyityrwNf <*»m«mi m f>atlm«t«d t«» r»m h imm 

Mi. IMM» torn*   vr.   tn «:»  0©fl t.»«»   \i .  ilutmtt '»it   fourth 

»-\t tu - pi «ti IH'H.KI,  If nun 1H7:«-1«»77l.   MIIH7«».IMM 

ton«   >r.   in I»«».  »• «to.wn   •»  Í»»»1«   «V     II«. 

MvMfWhn»     '»»•' i *m«< i<> <•< p»»u«t\rt»m* |»» >«»** ''••« • >(! 

rfM h JH   '»•» i.««»   *i     i >•#*« »tr**«<»*  • i»l* »he «''mptr- 

tt»*i ••• tHr fc<>\*i> |M-Mj»rt      H «ill  i ••» »••  41   «W> • ••••   *» 

«ll  i»7V   »h* >*»»»    »• ftpMMM«»« •' *«•**'      ***** '    **   **• 

CàUT-tt 

«*      >t     NM» «*      «  • »!>»>     "**    *      v   , *»» 
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»i  mn«> « 

-UM»     •<#* 

m n»* 

**§-    -l' 

P*»*#» * • 
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to raach If 5, IMO ti m«  vr.  «ir 2. 5 Um*« «• larga aa 

• S, 000 lima daring ti» period of tha fourth r*-v««i 

plan atartirtg in  l«7l.     TN* Urgent dtmaml growth in 

t'KfMMtcri for |Mily«>att>r filwr.  who h will omrk no 

avvragr growth r«U* <»« J4".. |»'i  annum      Un   I»M   nam* 

plan pariod.  n\l<*n anil murk a growth rat*   »f   17%. 

polvpi.p>l«»n* hlwrr lü%.  and a« rvlu  iilwi   It"». 

?||l«»n 

IJa.M 
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rftfNM Ht   l« •*« tit It   tttt«*M   tr     '.*»   »*» « «%•»»•» % 

v*«r (Han p»rt<««l 

H***ml*»t#    tl»r raw wwrtaria* » •**'••>•* »•***»  >• 4»***#-*' 

rath  ptiwiMi • < M ti,Mil«»*  ir,   utmm »ft •   • •%•#*•§* 

ftaijar»« *at* Pv>rttt»«v>r t •>      I m      «•*««    ** •»• »*• 

m«<#r»«i    tamagna atajajM»««* 'r*.*». *•* Iaja>*»** •»   *    >* 

r^fiwar % 

?*iì**!?r 

«il 

«# a>< »•<•»» H    'flat«   « *•» o 

i 

•«       «»««   « 

m   *M I« 

* •*- 

^W*        *-f# 



*.*w«M»».r#Hy ••*•    * #      *r «*»<    t*f f 

•»•» I -•**># 

It! 

ft**»   1«     • •##»*•« p*»**»»** 

» iff •»    » «MI 

• * » #•   <- <% *> 

<m   •* *m*-m 

m 

m-   "4 

9mm •*     •• *»«* F*«§*** <• *«**•..  ».tuft 

»«» 

»• 

•** 

iff |      ••«• iftr >«MJ *r« «j« 

• • • 

• • * 

*•" • * 

I 

»   « *   • 

'* • 

• 4M*     » <4w   » i «si    • * 4MB»    s •* mm * • Wêêê 

»            •            •             •            .« * 

•»   #•»    **  *m    •* «fe    ai «H»    m  mm »   MM 

»4  «J»   •>   M»   M «ai    «•  mm   ** MB ** *M 

*      ** "'«••Ü •• * 

*•#•* 4    * « 



ver« lugli r«•*•«•»• imtmi «IIWIHM r#MM*tMt*t0 imp»»* bwta 

tat«» iMMMi l*ví#4   M ran t* MM m titt*4« IN - 11* -»< m« 

iMirnt MWt tmfpnrt 4MIHMI      lite«* IMM«|| >n)i   intl t at*» 'h#t 

M* . •**•«*»* I» * it«M(   »tf**f • M«nrH»t  » 't   !•»*•> m« • mi 
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M   m A» 

(M   Ciwwrrt Mit»* Situation 

ht 11172,   Iran entered upon the final year of tin» fourth 5- 

y«>at plin,     In 1*7« ami 1471, tlw Iranian economy  nmrkt'd 

a •utiatantial (JNP growth rata of 14% over the firevioui 

year.     Suih rapid growth ti mainly «u|>(«»t t«><t by Nuctrit- 

ful tftrreaaei in eafmrt of petroleum,  MM Kir \uay>r «**|H>rt 

Hem, ami «(tivatod inveetmenta baaed on development 

programe 

table IV« lit    C—ita! ^fa—latto* Percentage for 

Hat**** 

14. n 
»arte« tad»etrtea ".a*. 

I« •* 

II 1% 

• «•,•% 

*•* «a»«»> at * «a* a» 



Initially,   the public  ••ctor had a large proportion,   but 

graduali)  the development of the private  sector   began to 

t>e encountered under the  fourth development  plan.     The 

fourth plan correspondí to the first stage of   (run's long- 

term  industrialisation scheme,   and is  aimed  at   self- 

sufficiency of consumer goods, less dependence on import 

of capital goods and intermediate «oods ¡uni ;IIHO on oil 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 based upon 

Indigenous natural gas as the raw material. 

As shown in Table IV- 117   the Iranian jieirm hemic al coin- 

pies   intended to produce   100,000 ton per  \<   r   of etil- 

ene,  end also there from such derivative* «IM I HIT.  MIM'f. 

rra , et 

TU» dumeetit  market b.» these derivative» »tati«! »*• »o>aU. 

sa r*w*i»ared »Wh swanned prudet'tiiMi % *(•«< itv i« I»77,  i e. , 

the target veer «d Ha* meteri»l**att»«e       therefore,    « 

nwiiih»r «•! derivative» all! have tn i«e .»rt*»*wte*%*   ••' et§*»tt 

••••ehete et Mìe IMI tei •*•#*        the i*t**fe* * he» l«ee*   »et 

'.»weed M • a**a*  veaNrr r-tahtiehed »*n »*•* •**»*   »<»t«ee 

tuli»wé t**"te4       tejipsiiaTliisj «e*** tee •******—• >" •»*•.».#»lt» 

«»•ehet i*»*«h, aie ttaatta» sett'»•>»>»•** #»» • »» •«• »«»•»• ted 

if- la»•»> »»»»»»esa '«rtWt •**«*•*« >« %•**** « t,«*******« **é*e 

*a»*e se*»   sai ss ni Hi tee Hn««i «*« 

• te* e» 

Np$      4eW   •^sreJP 

• a» 



Table IV- 117    Petrochemical Complex In Iran 

(I) 

(2) 

<*) 

(4) 

(5) 

Name of the Company 

Start of operation 

Site Location 

Total Investment Coat 

Iran Japan Petrochemical Co. 

I »7« -  I »77 

M.  Shupour 

$150,000,0011 

Outline of Petrochemical Complex 

Ethylene 
Polyethylene (I I)PK) 

(HI>Pf ) 
nu 

ci2    ) 
NaClH  ) 

ethylene fluide 
Kthylben/ene 
Cumene 
SHU 
nop 
Pttthnlit  Anhy«*eHëe 
¿- t¿th% Inesatto! 

C «parity I it ve atom 

(1 nit    Urna/yr.) 

IM.OOfl 
"M»,0O0 

IfW.tNM 

loy<» N«wti» t it, 
Mitaui Petrmhemlcal 
Tfiyo HtMte to. 

11* (tona /dayI 

it 

Mtt«ui ToatNU 

Ut t «uhi »hi i hem Irei« 

ti   •, 

mì       «»her the* »VtrwrhemtceJ Prwjerte 

tV(r«>rhemlr»l < mmnew» I Hl 
M »««Mit i«h, het»««N»l Irin— <HI( 
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In 1972, the plastics industry has come to make   ef- 

forts for the recovery of market situation by means 

of production adjustment for PP.   HDPE, and PVC, 

and  "ceasefire" of plant and equipment investments. 

Meanwhile, the export of plastics accounted for about 

25% of the production in 1971,  as can be seen   in 

Table IV-129.     In order to prevent the effects of up- 

ward revaluation of the yen of the wor-Hening company 

profitability caused by unorderly export competition, 

an ordery marketing agreement was formed for major 

exported plastics including PVC,  LDPE, HDPE,  and 

PP. 

Table IV-129     Actual Export of Main Plastics in Japan 

(Unit:  tons) 

— 112. 11L 
34,236 50,063 48,462 Thermo Setting 

Resins 

Thermo Plastic 
Resins 

Others 

Total 

790,696       1,023,456      1,195,915 

20,364 24,916 2«, 365 

815,316       1,099,235       1,270,762 

So far the plaatics industry hud l>ecome more and more 

dependent upon export for its products, of which pro- 

duction capacity was going ahead of the domestic de- 

mand to a greater extent.     Future prospects are such 

that the industry will make production adjustment 

through ceasefire of plant and equipment investments 

and will shift its policy to orderly exports to over- 

sea« markets which it had exported under severe sales 

competition. 
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LDPE 

Demand« 

Domestic demand« for LDPE stood at 702, 499 tona in 

1971 mainly for use  in food package, agricultural 

film,  processed paper, elee trie-wire coating,   and 

Talile IV-130     Demand Tattern of LDPE 

in Japan 1971 

(Unit: %) 

Package ) 59 
Agriculture ; 

Manufactured Paper 12 

Electric Wire Coating 7 

Injection Molding 7 

Pipe 1 

Extrusion Molding 3 

Fiber 1 

Others 10 

100% 

Table IV-131     Actual Demand for LDPE in Japan 

(Unit:  tons) 

!£ il        ÜL        Ji        122.       2L 
Domestic 301,051     423,679    479,860     528,271     631,002    702,499 
Demand 

Export 129, lt5     129,159     146,060     165,937     229.654    261,155 

Total: 430,236     553,036    625,920     694,208     860,656    963,654 

Average 
Annual Rat«        »    17.5% » 
of Increase: 
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injection moldinf.      In addition. Ml. 155 ton« were 

exported, and the total demand for LDPE reached 

903,654 ton« in that year, as ahown in Table 1V-130, 131. 

((  Mil      l.mnl 

•v.' •TA Ili 111 121 •77                    'TJt                    '•'< HW 

Ih »mentir TM.WMt »ïi.tm M7.HWI Mt.Mt , wejaj t PM - - 
I»-IH»IIII 

1  »|icil 1 IM.MW ri*.«m 2'W.WW i»,m 2W,MW • - 

Total i, r», mm l,MI.«M t, 1(17, »M I.IM.tM 1, IM.tMt l.ltt.WM» 1,•»*».•«•<   I.4I2.HW1' , 4N.>,IMMI 

IV.TH«» . 
AfMHIill    R»t» —  4%  1 

i>f IMI li»«» 

•   .KM.' RaMmalM 

tard TM /»»«oelMiofi al M« roc h« m leti 
InAislm tu i»p«f) 

Production / aupply 

Aa of 1872, the capacity of LDPE production totali 

1,102,000 ton par year for all 12 companiee,   aa 

•hown in Table IV-133.     Since this capacity level 

can meet the 1»74 demand. The Aaeociation of Petro- 

chemical Induatry in Japan and the Mini «try of Inter- 

national Trade and Induatry have reached an agree- 

ment on the discontinuance of plant and equipment 

inveatment for LDPE aa far aa the end of 1974. 
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Table IV-133     Production Capacity of LDPE in Japan 1972 

(Unit:   tons/yr.) 

Company 

Sumitomo Chemical Co., 
Ltd. 

Sumitomo Chiba Chemical 
Co., Ltd. 

Mitsubishi Chemical Co., 
Ltd. 

Mitsui Poly-chemical 
Co., Ltd. 

Nippon Yunika Co., Ltd. 

Aeahi-Dow Co.,  Ltd. 
M 

Ubc Koaan Co.,  Ltd. 

Nippon Petrochemical 
Co., Ltd. 

Toyo Soda Mfg. Co., Ltd. 

Kaaei Mizushima Petro- 
chemical Co., Ltd. 

Idt'uiitau Petrochemical 
Co., Ltd. 

Total : 

Present      expansion 
Site Capacity Schedule 

Ohe 1 15, (MM) 65,000 

Chiba 13 5,000 - 

Yokkaichi 1 55, 000 50, 000 

Kaahima 50,000 . 

Ohtake SO,000 - 

Chiba 60,000 60,000 

Kawasaki 1 59,000 - 

Kawasaki 3 5,000 - 

Mizushima 63,000 - 

Goi 1 20, 000 20,000 

Sakai - 50,000 

Ukishima 60,000 - 

Ohita 30,000 40,000 

Mizushima 30, (MX) 30,000 

Chiba 30,000 50,000 

1.102. (MM) Í65.0O0 

HDPE 

Demanda 

The HDPE demand has continued high growth at 30% 

per annum during 1966-1970, then its growth began 

to slow down •• ratea of 15% in 1971 and 10% in 1972, 

- 113 



both ovtr the previeni« year were recorded.    Ai shown 

in the Table IV -134, the domestic demands can be 

broken down into 37% injection molding,   22% extrusion 

molding, 7% film,  elongated tape, and 14% fibers. 

The total demand including export reached 422,972 

tona in 1971, as shown in Table IV-135. 

Table IV-134 i» imand Pattern for HOPE 

in Japan • 1971 

(Unit :   %) 

Injection Molding 37 

Extrusion Molding 22 

Film 7 

Elongated Tape 15 

Fibers M 

Pipe 2 

Others 5 

Total : 100% 

Tab!« IV-134     Actual Demand for HDPE in Japan 

(Unit:   tons) 

151       1£1 1ÎL       lüL 122.       121 
Domestic 94,674     124,018     170,747    231. »24     285,319    255,37t 
Demand 

Export 20,939      32,618       32.618      47.024       83.568    167,594 

Total: 117,613     158.636     203,365    278.94S     368,885    422.972 

Average 
Annual Rate ' 2t% » 
of Increase: 

Source     The Association of Petro- 
chemical Industry in Japan 
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Table  IV-1:18      K«tim«ted Demand for HIH'K in .)ap«n 

(I'nit-   ton») 

,7._, ,7, ^74 '75 '76 '77 '78 '79 '80 

nomami. '»».mm    vii.mm    :4«J,ooo    4H,OOO    4K'».HIMI - - - - 

Urinami 

Expert 1«7.WMI      172.900      177.0«)      182,0041      187, 000 - - - -^ 

T»IHI- 447,»MM)      4M.0M      542.IW*     5IH.00O     656.000      721, 000     7»:i, 000      871. 000     »61. 000 

Avff'H«f 
Am»« I Male 
of liter«««* 

i o<"„ 

MX'  K«tim«tes 

Source        The  AsHonation »f Pet rochemu al 
Induatry in .tapan 

Production/supply 

A» of 1972, HDPE is being produced by 10 makers, 

with their total capacity reaching 579,000 ton per year 

•• shown in Table IV-137  which is more than two 

times as Urge a scale as the capacity of 310,000 ton 

per year at the end of 1969.     With the background of 

such a supply pressure,  stiff sales competition has 

been observed since 1970,  and the profitability   of 

each maker became extremely worsened by the drop 

of price.     They, therefore, organized an anti-depres- 

sion cartel  (which was broken off in October 1972), 

trying to recover the market situation through   re- 

stricted production.     Furthermore, they derided to 

discontinue the investment on plant and equipment untili 

the end of 1974,   to attain the balanced demand and 

supply. 
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Table  IV-137     Production Capacity of HPPE In Japan-1972 

(Unit: tona/yr. ) 

Company Site 

Mitsui Petrochemical Co.,     Ohtake 
Ltd. 

Present      Expansion 
Capacity      Schedule 

48,000 

r f Ohita 123.0(H) 120, 000 

Japan Olefin Chemicals 
Co.,  Ltd. 

Kawasaki 90,000 5, ooo 

M Ohita 1 8, 000 60,000 

Nisseki Plastic Company Kawasaki 83, 000 - 

Kaaei Mizushima Petro- 
chemical Co., Ltd. 

Mizushima 30,000 50, 000 

Mitsubishi Petrochemical 
Co.,  Ltd. 

Yokkaichl 30,000 - 

Asahi Chemical Industry 
Co.,  Ltd. 

Mizushima 60,000 - 

Chisso Petrochemical 
Co..  Ltd. 

Goi 30,000 6,000 

Nissan Polyethylens Co., 
Ltd. 

Goi 30,000 - 

Chubu Chemical Co.,  Ltd. Yokkaichl 30,000 - 

Sumitomo Chemical Co., 
Ltd. 

Ohe 7,000 50,000 

Idemitsu Petrochemical 
Co.,  Ltd. 

Chiba - 60,000 

Tokuyama Soda Co.,   Ltd. Tokuyama - 30, (NX) 

Total 579,000        381,000 

vcv 

Demands 

As the export of Japanese consumer goods made of PVC to 

li. S. decrease by the dollar crisis in 1971, the VC M demand 
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dropped to 1,270,000 tona in 1971, as ahown in Table 

IV-138 leaving a maximum of 1. 310,000 tona  in 1970. 

The demand ia estimated to further decrease   to 

1, 230,000 tona in 1972. 

Table IV-138     Actual Demand for VC M in Japan 

(Unit:   tona) 

•67 '68 '69 '70 »71 

Demand 78,000   1,010,000   1,150,000   1,310,000   1,270,000 

« 10%  » 
Average 
Annual Rate 
of Increase: 

Source:    Japaneae PVC 
Association 

Much ia not expectable in the future for the hard-and 

eoft-type PVC demand in the fields of plane hoards, 

corrugated boards, and pipes exported to the  I'.S. 

In the aspect pollution control,   PVC is most difficult 

to dispose of.     In the light of these situations,    it 

•ttmi difficult to recover the successful growth of 

the demand. 

According to the estimation of the Japanese PVC Aa- 

aociation, the demand will grow, after it drop* to the 

A***ag» 

T«M« IV-I*»    Erttw.—« P»WMWI# If »CM hi .1—» 

(I'nit     tonal 

tj      ^2»      m      in      us      -in       'a      a*      j* 
l.tM.M«   I.Mt.Wt   l.m.M»   l,«M,fW   I,»».IM   I.MM.MM   t,*M),M»   2.»2».«M   2. IM, 

IM 
i»r tMrfHtt 

'VC A**iH't>ti<*i 
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bottom oí 1, 230.000 tont in 1972.  and will   reach 

1, 530.000 ton« in 1978 and 2,130.000 ton« in 1980, 

as ihown in Table IV-139. 

Production/ wupply 

in »970 «ai completed the «Mit of VCM production 

from the carbide prore« to the i>xychlorination pro- 

cesi using ethylene as the raw material.     Scale-up 

of plant and equipment ha> been under way since then, 

keeping step« with this change.     Today, the existing 

capacity ha« reached a total of 2. 3 86.000 ton per year. 

as of 1972.  and together with tho«e from new construc- 

tion or expansion plans, the capacity will be   above 

2,500.000 ton per year, as shown in Table IV-140. 

On the other hand,  the demand i« estimated to be 

2,130.000 tons for 1980.     Accordingly,  considerable 

imbalance of demand and supply is likely to continue 

for the time being. 

PVC 

Demands 

The domeatic PVC demand stood at 917.734 tons in 

1971. which was mainly used in varimi« types of board« 

and plate«,   pipe«,  film, «heet«.  electric-wire coating, 

etc.    as shown in Table  1V-141. 142.      Together with 

145. 484 ton» of export, the total demand amounted to 

1,0*3,198 ton« in 1971.     Since the 1967 demand   in- 

cluding export «tood at 712.30« tons, the demand ha« 

grown at about 10% per annum during 1987-1 »71. 
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Table IV-140     Production Capacity of VCM in Japan-1972 

{Unit: tons/yr.) 

Company Site Capacity Expansion 

kashima VCM Co.,  Ltd. Kashima 220, 000 200, 000 

Kurepa Chemical Industry Co., 
Ltd. 

Nishiki 40,000 100,000 

Nippon /eon Co., Ltd. Takaoka I :u), ooo 

Sanyo Monomer Co.,  Ltd. Mizushima 120, 000 48,000 

Chiba VCM Co., Ltd. Chiba 160.000 

Ryonichi Co.,  Ltd. Mizushima 50,000 150,000 

Toyo Soda Manufacturing Co., 
Ltd. 

Yokkaichi 
Nanyo 

San-aro Chemical Co., Ltd. Takuyama 110,000 50,000 

Central Chemical Co., Ltd. Kawasaki 60,000 60,000 

Mitaui Toatsu Chemical Co., Ltd. Nagoya 60,000 

Mitsui Senboku Petrochemical Inc. Senboku 60,000 60,000 

Chisso Corporation Minamata 51,000 

Kanegafuchi Chemical Industry 
Co.,  Ltd. 

Takasago 168,000 

Asahi-Pen Chemical Co.,  Ltd. Chiba 50, 000 

Sumitomo Chemical Co.,  Ltd. Kikumoto 50, 000 10,000 

Nissan Chemical Industries, Ltd. Chiba 50, 000 

Mitsubishi Monsanto Chemical Co. Yokkaichi 63,000 

The Electro Chemical Industrial 
Co.,  Ltd. 

Seikai 
Chiba 

(36, ooo) 

Toa Gosei Chvmical Industry 
Co.,  Ltd. 

Tokushima 48,000 

Show a Denko K.K. Tsuruzaki 100, 000 

Shunan Petrewhi'miral Corporation Tokuyama 200, 000 

Central Chrmical Co. ,  Ltd. Kawasaki 166,000 

Ninon Poly-vinyl Co., Ltd. Chiba 80,000 

Nippon Zeoti Co.,  Ltd. Tomak ornai 

2 

60,000 

Total : ,386,000 988,000 
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Table   IV-141      Demand Pattern of PVC in Japan - 1971 

(Unit:     %) 

Hard Type 56.6% 

Plane Boards 3.4 

Sheets 8. 8 

Corrugated Hoards 6.5 

Pipes 26.7 

Joints 2. 5 

Tubes 3.7 

Others 5.0 

Soft Typ« 31.0 

Film and Sheets 

General 11.5 

Agricultural 4.9 

Leather 6.5 

General Extruded Article 5.6 

Others 2.5 

Electric Wires 8.6 

Floor Material 2. 1 

Fibers 1.2 

Others 0.5 

DonieHtir 
Dentimi! 

KxjMM't 

Total : 

Table IV- 142 

666,268 

46,018 

Total : 100.0% 

Actual Demand for PVC In Japan 

(Unit:   ton») 

'68 '69 '70 '71 

867.882        861,166        983,356        «17,734 

67,851 111,272        139,361 145,464 

712.306        935.833    1,072.438   1,122.717    1,063,198 

Average 
Annual Kate 
of Increase: 

10. 3% 

Source:   Japanese PVC Association 
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According to the demand forecast by the Japanese 

Association, the PVC demand will grow as given in 

the Table IV-143. 

Table  IV-143     Estimated Demand for PVC in .lapan 

(I'nit:   tons) 

'75 _2i HI HI 111. i§°- 

Demand 1.310,000    1,380,000   1,450,000    1,520,000    1,600,000   1,680,000 

Average 
Annual Rute <   5%    ' 
of Increase: 

Source       Japanese PVC Association 
.KÎC Estimates 

Production/ supply 

PVC production amounted to a total of 1# 555, 300 ton 

per year in 1972 for all 17 companies as shown in 

Table IV-144.     On the other hand,  the PVC demand 

stood at only 1,122,717 tons in 1971.      This over- 

supply made the market price situation soft and pro- 

fitability of makers worse.     An anti-depression 

cartel was thus formed for PVC and VCM in  1972, 

with a view to getting out of such a situation. 

This cartel involved production adjustment which in- 

cluded a seal of suplus equipment and  limitation of 

operation rate to 65%.     As a result of this measure, 

demand and supply became more stable and the market 

situation more recovered. 

The anti-depression cartel was due in October 1972, 

but the PVC industry has agreed on the discontinuance 

of the plant and equipment investment until  1976, as 

a measure to be taken after the cartel. 
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Table IV-144     Production Capacity of PVC in Japan-1972 

Company 

The Electro Chemical Industrial Co., 
Ltd. 

Gunma Chemical Co. ,  Ltd. 

Kanegafuchi Chemical Industry Co. , 
Ltd. 

Kurelia Chemical Industry Co., Ltd. 

Mitsui Toatsu Chemical Co., Ltd. 

Mitsui Senpoku Petrochemical Inc. 

Mitsubishi Monsanto Chemical Co. 
M 

Nippon Zeon Co. ,  Ltd. 

The Sin-etsu Chemical Industry Co., 
Ltd. 

Chiuso Corporation 

Sumitomo Chemical Co.,  Ltd. 

Tekkoaha Co. ,   Ltd. 

Toa (iosei Chemical Industry Co., 
Ltd. 

Tokuyama S«*kisui Chemical Co., Ltd. 

Sun-uro Chemical Co.,  Ltd. 

Asahi-Pen Chemical Yugcn Kttattft 

Hyonlchi Co., Ltd. 

Total : 

Site 

Seikai 

Chiba 

Shibukawa 

Takasago 

Osaka 

Kashima 

Nishiki 

Nagoya 

Senboku 

Yokkaichi 

Nagoya 

Takaoka 

Mizushima 

Naoetsu 

Tokuyama 

Kashima 

Takeo 

Coi 

Mizushima 

Minamata 

Kikumoto 

Chiba 

Yokkaichi 

Tokushima 

Kawasaki 

Tokushima 

Chiba 
Misuahtma 

(Unit:   tons/yr. ) 

Capacity    Expansion 

60,000 

35,000 

60,000 

81,000 

4:1,200 

50,000 

1 20,000 

57, 3 BO 

45, 120 

90,000 

6,000 

102,600 

65,400 

38,000 

30,000 

130,000 

6,000 

32,000 

24,000 

47,000 

50.0(H) 

50,00« 

36,00« 

57,000 

30, 00« 

57,000 

«0, (HH) 

4,300 
84,00« 

10,400 

30,000 

1, IIS, 300       SO,000 
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Styrène 

Demands 

The sty rene demand stood domestically at 169, 275 

tons in 1965, which was used for polystyrene,    syn- 

thetic rubber (SBR), unsaturated polyester resins, 

ABS resins,  and other as shown in Table IV-145, 

146.     In addition,   1,509 tons was exported in that 

year.     Thus the total demand amounted to 170,784 

tons in 1965.      According to the information released 

by the Sty rene Committee,  the domestic styrene de- 

mand amounted to 810, 454 tons, or 851, 487 tons 

together with export, in 1971. 

Table IV- 145     Demand Pattern of Styrene in Japan 

(Unit: %) 

Usage '70 '71 

Domestic Demand 92 94 

Polystyrene 60 62 

SBR 14 15 

Polyester Resins 5 5 

ABS Resin 11 10 

Others 2 2 

Export 8 6 

Total : 100 100 

Source:    Styrene Committee 

From 1965 to 1971, the styrene demand marked a 

rapid growth with a rate above 30% per annum.    Its 

use in polystyrene, which occupies about 60%, showed 

slow-down of growth, owing to dull activities in the 

193 



DoniPMtic 
Demand 

Export 

Total 

Average 
Annual Kate 
of Increase: 

Tabi« IV-148     Actual Demand for Styr«n« in Japan 

(Unit:   tona) 

'65               '66 '67 '88 '69 '70               '71 

169, 275 250,409 339,901 446,704 603,848 743,800 810,454 

1.509          4,885 1,18« 1,482 15,544 62,900 41,033 

170,784 255,274 335,087 446,186 619.392 806,700 851,487 

i  :H»% » 

Source     Styrene Committee 

Electronic! industry and the decrease of Form Styrene 

demand caused by critisism of extravagant package 

and waste disposal problem resulting in a slight growth 

rate of 2% over the previous year. 

As given in the Table IV-147» the demand Is estimated 

to grow at 10% per annum, according to the Styrene 

Committee.    Such a rate will lead to a demand  of 

1.232,800 tons in 1975 and 1,991,000 tons in 1980. 

T.M« IV. 147    UUm—4 Pwm tw «>r— im .tmmm 

Donmtir 
Rimami 

Kiport 

(Unti 

'7t 'U '14 'II 

•M.Tt»        MM,MM    l,»Tt,TM    I, It7. M 

WQ t 9VJSJ MWt !9*SBJ '**i 8BB9J J9| ^SB 

•Ji '11 'II '19 'W 

I. 111. MM .... 

Il.lt» 

•M.3M        m,IM    I,III.Ml    l.nt.tM    I. SM,»»    I.4M.«»»* l.tM.tM* !,»•» •#•• 1.•»!.«»• 

•   .MM' ratlin«** 
9mmr*u-    tlyr*«* f—iimHI— 

Production/ supply 

As of 1972, styrene is produced by 9 companies, with 

production reaching 1,080,000 ton per year.      The 
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production capacity will be scaled up to 1, 505,000 ton 

per year by 1974   as shown in Table  IV- 148. 

Meanwhile, tue demand will stay on the 1, 364, 300 ton 

level even in 1976.     Therefore, the industry circles 

have agreed on the postponement of expansion plans 

until 1974.    Depending upon future trend in demand. 

Table IV-148    Production Capacity of Styrene 

in Japan 

(Unit:   tons/yr. ) 

Company 

A sah i-Dow Co., Ltd. 

Mitsubishi Petrochemical 
Co., Ltd. 

Sumitomo Chemical Co., 
Ltd. 

Osaka Styrene Co., Ltd. 

The Electro Chemical 
Industrial Co., Ltd. 

Nippon Steel Chemical 
Industrial Co.,  Ltd, 

Present Expansion 
Site Capacity Schedule 

Kawasaki 60,000 - 

Mizushima 300,000 • 

Kashima 80,000 • 

Yokkaichi 205, 000 150,000 

Chiba 80,000 50,000 

Sakai 80,000 • 

Chiba 72,000 . 

Tobata 20,000 

II Tsurusaki 40,000 - 

Tokuyama Styrene Co., Tokuyama 65,000 - 

Ltd. 

Osaka Gas Co., Ltd. Torishima 18,000 - 

('huhu Chemical Co., Ltd. Kasumigaura 60,000 - 

Teijin. Ltd. Sakai - 50,000 

Ninon Oxiran Co., Ltd. Chiba - 225,000 

Total : 1,060,000    475,000 
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makers infend to discontinue the operation of,   or 

abandon, the depreciated equipment. 

Polystyrene 

Demands 

The domestic demand for polystyrene stood at 332,700 

tons in 1971,  up 7% over the previous year   an Hhown 

in Table IV-150.     This indicates that the demand hai 

slowed down to a greater extent, as compared with 

the 1970 growth rate of 29% over the previous year. 

This is mainly attributable to the stagnation in such 

industries as TV, radio sets, and electric refrige- 

rators, which have usually occupied 30% of the   do- 

mestic demand, as shown in Table IV-149. 

in Japan - 1971 

(Unit: %) 

Industrial Us« 38.7 

8. 3 

30.2 

TV 6.8 

Re fregi rat or 3.8 3.2 

Radio 3.3 2.7 

Other industrial use 21.3 17.5 

Daily Necessaries 83.3 52.1 

Package 26.7 22.0 

Household articles 26.7 22.0 

Toys 5.7 4.7 

Office supplies 4.2 3.4 

Total domestic demand 100.0 82.8 

ExDort 17.7 

Grand Total 100.0 
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Due to business recession and the effects of dollar 

crisis, their growth rate dropped to -5% over  the 

previous year.    On the contrary the polystyrene for 

uses in household utensils,  and miscellaneous goods, 

has grown at 10% on the whole, owing to a large in- 

crease of 57% attaitied by the uses in packaging and 

containers.     The polystyrene demand for use   in 

furniture,  construction materials,   and  synthetic 

pajwr marked a rapid growth rate of 57%  over the 

previous year.     Meanwhile,  71,700 tons wag  ex- 

ported up more than 9% over the previous year,   in 

1971.     Of this amount, the export to Southeast Asia 

accounted for 80% or 56,000 tons,  of which 50% was 

exported to Hong Kong. 

Table IV- ISO     Actual Demand for Polystyrene in Japan 

(Unit:   tons) 

'66 '67 '88 '69 '70 '71 

113,800      154,100     189.910      253,200     311,300     332,700 

Export 14,700        19,340       30,480        56,600       66,000        71,700 

Domestic 
Demand 

Total : 

Average 
Annual Hate 
of Increase: 

128,500      173,440     219,490      309,800     377,300     404,400 

26% 

Source: The Association of Petro- 
chemical Industry in Japan 

Styrene Committee 

As given in the next Table IV-151. the future demand 

is estimated to reach 434,600 ton« in 1972, 636,000 

tons in 1875, and 1,049,500 tons in 1980. 
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IfcmifHtif 
Ik'IIIMItll 

Flpolt 

Total : 

Average 
Annual Nat* 
of Imrrair 

TaWe IV- 111     Eatimated Dftnawd far Polyatjrew tot Japan 

(t i nit-   tona) 

'11 111 'J± 'J± 121 111 '71 '?8 

(««.«•HI      41«, 100     4*7, H)0      558, SIM»      «:?•, «00 

74, (MM!        75, MM)        71, MM»        77, 400 78, 200 ... 

434,«»«      4»!, 800      583, »00      «38,1 718, TII.JM«   M7.TO0*   954,000* 1,04S, WW* 

1 2"» I 0% 

*   .NIC Flatimatee 

Sourie:     The Ateociation nf Petrochemical 
Iftdttatry in Japan 

Production/ supply 

The polystyrene production capacity ia already 

674,000 ton per year for all 10 companies,   as of 

1972   as shown in Table IV- 152.    When compared 

with future demand levels, the above level is in an 

over-supply condition.     If the plans for new   con- 

struction and/or expansion are taken into accounts, 

the capacity now clarified will reach 915, 000 ton 

per year, which will correspond to the 1978 demand. 

Polypropylene 

Demands 

The polypropylene demand showed a high growth rate 

of 60% per annum during 1966-1967,  but the 1970 

growth rate stayed on 30% over the previous year. 

The demand growth rate further slowed down to 17% 

in 1971, under the effects of stagnation in those in- 

du Ht ries which call for PP, such as automobiles, 

household electric applicance, etc.  as shown   in 

Table IV- 153,  154. 
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Table IV-152     Production Capacity of Polystyrène in Japan 

(Unit:   tons/yr. ) 

Company 

Asahi-Dow Co., Ltd. 

Present    Expansion 
Site Ca;»arity    Schedule 

Kawasaki 

Mitsubishi Monsanto 
Chemical Co., Ltd. 

Ninon Polystyrene Co., 
Ltd. 

Yokkaichi 

Kawasaki 

Toyo Polystyrene Co., Ltd.    Kawasaki 

" Senhoku 

Denk a Petrochemical 
Industrial Co., Ltd. 

Nippon Steel Chemical 
Industrial Co., Ltd. 

Idemitsu Petrochemical 
Co., Ltd. 

Chiba 

Tobata 

Kimitsu 

Tokuyama 

Dainippon Ink and Chemicals Chiba 
Inc. 

" Yokkaichi 

Toyo Soda Mfg. Co., Ltd.       Yokkaichi 

Kanegafuchi Chemical 
Industry Co., Ltd. 

Yuka Hadische Co., Ltd. 

Total : 

Kashima 

Takasago 

Yokkaichi 

59,000 

Miüushima      135,000 

Nagaura »5,000 

91,001) 

48,000       52,000 

60,000       40,000 

34,000       50,000 

70,000 

50, 000 

40. 000 

1 2, 000 

1 8, 000 

16,000 

15,000 

8,400 

24,000       15,000 

42. eoo 

674,000     241,000 
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Export reached about 160,000 tona in 1971, up 23% over 

the previous year.     Thia increaae ia largely attribut- 

able to the growth of export to Aaia, particularly to 

China (25,000 ton per year) and the Philippinen (22,000 

ton per year). 

Table IV-143     Demand Pattern of PP in Japan 

(Unit:   %) 

1971 

Injection Molding 

Film 

Flat Yam 

Fiber a 

Blow Molding 

Extrusion Molding 

Export 

100.0% 

30. t% 

17.4 

1.7 

7.1 

l.S 

74.2 

25.1 

TaMe IV-1*4     Actual Damans' for Polypropylen« in Jap« 

(»nit:   tout) 

Hi.             'J*.            ISL            1*£              '•§             '70 '71 

firmimi'          "'WW        •7.40»     144,424     241. WH     132. IM     3f f, 4»1 4M.010 

F «port                1,100          2,411        4,410       IS.Mi       74. Mi     124,404 144,301 

Total:         51,200        ff, 12«     111,431     247,039     40«, 901     52t, OiS «lt. 441 

Average 
AMNMI Rata » 44. §%  J 
of IncreaM: 

Sonrc«:     The Aaaoclatioa ef Petra* 
cnemical lasaatry ia Ji 
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The tatui* demand i. estimated to «how auch a trend 

.. given in th« next Table IV-155 from 1972 on.   ThU 

trend i. characteriatically affected by not only the 

„lo*-down of the dome.tic demand, but ala o by  the 

reduction in ...i.t.nce exporta to Wentcrn Countrie. 

expected a. a re.ult of a fact that the aupply ay.tem 

ha. become perfect in euch countrie..    It i. .Lo poa- 

aible that the rate of growth may drop from  17% in 

1971 to even 10% or below in the future. 

• •nu 

(Unit    ton«) 

'72 '73 111 '75 121 -77             '21           111              JE. 

DOfT)»«tiC 
Drmand 

IvXIKII't |^»,H»HI 

MS.«*» 

IIJ.IHKt 

»»4. MX 

14», MM) 

Ml.»«» 

14*.M« 

6M, Ml© 

. 

Intal  - 

Av«r»í« 

SM», MM» «w.mm TH,m« 7M.»M> a*«, mm 

Vf.   

»H«, mm-   M9.WH»*   m.lMW" 1,OS», 000 

Annual MM* > 
of lnir*Mf: 

»olire«: 

Htinmt»» 

Jht A»«oct«tii>«i of l*»troch*ink'i*l 

Inéttutrtci in l»P»'> 

Production/ aupply 

Reflecting the alowlng trend in the PP demand growth, 

ita aupply ia now under an exceaaive condition.   Thia 

condition puahed the l»P induatry to form an anti-deprea- 

•ion cartel in March 1972 (which waa due at the end of 

October 1972), ao that the market aituation may be 

recovered by production adjuatment.     PP ia now being 

produced by the 9 companies Hated in Table IV-15«. 

reaching a total nominal capacity of 665,000 ton per 

ya.r or a actual capacity of 791,000 ton per year. 

Thia indicate, that the preeent capacity can meet the 
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demand until 1975.     Therefor«, these companies 

dicided to discontinue the plant and equipment invest- 

ment until 1974. 

Table IV-156     Production Capacity of PP in Japan 

(Unit:   tons) 

Company 

Mitsui Toatsu Chemicals, 
Inc. 

Mitsui Senpoku Petro- 
chemical Co.,  Ltd. 

Mitsubishi Petrochemical 
Co., Ltd. 

Sumitomo Chemical Co,, 
Ltd. 

Chis so Corp. 

Mitsui Petrochemical Co., 
Ltd. 

Japan Olefin Chemicals 
Co., Ltd. 

Ube Kosan Co., Ltd. 

Tokuyama Soda Co.,  Ltd. 

Tonen Petrochemical Co., 
Ltd. 

Present KxpaiiHion 
Site              Capacity      Plan 

Ohtake 80,000 

Senpoku 30,000       30,000 

Yokkaichi       105,000       50,000 

Kashima 45,000 40,000 

Ohe 30,000 - 

Chiba 90,000 40,000 

Goi 110,000 35.000 

Chiba 55.000 30,000 

Tsurusaki 60,000 10,000 

Sakai 60,000 

Tokuyama 30,000 50,000 

Kawasaki - 30,000 

Idemitau Petrochemical Chiba . 30,000 
Co.,  Ltd. 

Chubu Chemical Co., Ltd. Yokkaichi - 30,000 

Total 665,000     375,000 
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(b)   Synthetic Fibers 

The synthetic fiber industry was hard hit, particularly 

in the aspect of export, by a series of economic fluc- 

tuations including business récession within the country 

during the latter half of 1970, the agreement concluded 

between the US and the Japanese Governments on the 

quota of textile exports to the U.S.   in 1971,  and   the 

upward revaluation of the yen in December 1971.    And 

the industry is now suffering from dull activities.    Al- 

ready in October 1971, production of nylon filament, 

polyester staple, and acrylic staple was reduced   by 

10-15% under the self-control of the industry. 

Similarly, the polyester filament production has been 

reduced since April 1972. 

As a result, the synthetic fiber production amounted 

to 1,159,914 tons in 1971 as shown in Table IV-158, 

up only §% over the previous year.     Such a growth 

rats was quit« low, as compared with 19% and 28%, 

both over the previous year, achieved in 1969 and 

1970, respectively.     However, when the fiber de- 

mands are broken down by types of fibers, the ratio 

of chemical fiber demand to the total fiber   demand 

was year by year trending upward, due to stagnation 

of natural fiber demand.    Concurrent with this trend, 

the ratio of the synthetic fiber demani) to the chemical 

fiber demand,  or so-called synthetic fiber ratio, 

moved up from 42.4% in 1970 to 46. 5% in 1971, as 

shown in Table IV-157.    That year, the synthetic 

fiber demand occupied almost half the total fiber de- 

mand, i.e.,  1,185»000 tons.     Of this amount,   big 
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three of Nylon, Polyester, and Acrylic fibers accounted 

for about 90%, or 1,012,300 tons. 

Table IV-157     Bre akdov an of Fiber Demand in Japan 

(Unit: %) 

Natural Fibers '69 '70 '71 

Cotton 28.3 26.6 26. 2 

Wool 9.2 9.2 8.5 

Silk 1.4 1.6 1.3 

Twine 0.4 0.4 0. 3 

Others 0.4 

39.7 

0.5 

38.3 

0.4 

Sub-Total 36.7 

Chemical Fibers 

Rayon yarn 5.4 4.7 3.7 

Staple fiber 14.2 12.9 11.5 

Acetate 1.7 1.7 1.6 

Synthetic fibers 39.0 42.4 46.5 

Sub-Total 60.3 61.7 63.3 

Total 100.0 100.0 100.0 

Table IV-158     Production of Synthetic Fibers in Japan 

(Unit :   tons) 

'69 '70 '71 

Nylon 265, 477 311, 530 305,719 

Polyester 237, 719 338, 486 404,451 

Acrylic 202, 267 281), 464 291,106 

Vinyl on 71, 923 75,798 74,383 

Polypropylene 38, 504 46,365 50,083 

Others 31, 646 34,371 34,172 

Total : 847, 536 1,087,014       1 ,159,914 

Growth rate against 
previous year 

19% 28% 8% 
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Nylon 

Demanda 

The demand for Nylon fibres has shown a growth rate 

in the range of 15-20% per annum until 1970.      The 

1971 demand of 304,700 tons (domeBtic 128,800 ton« 

and export 175, 900 tons) was lower than the 1970 de- 

mand of 318,600 tons as shown in Table IV-159. 

This is ascribed to the slow-down of demand growth 

in the field of industrial materials, such as Nylon 

tyre codeB, caused by business recession within the 

country. 

In the course of overall slow-down of the Nylon  de- 

mand, only the panty-stocking demand was brisk in 

1971, but underselling took place in 1972, due to over- 

supply and rapid increases in import of the similar 

commodity, forcing the stocking industry to run their 

plants at a rate 30% lower than before.     This also 

adversely affected the Nylon demand. 

Table IV- 159     Actual Demand for Nylon Fibers in Japan 

(Unit:   tons) 

Domestic 
Demand 

Export 

Total : 

'66 •67 68 '69 '70 '71 

96, 200     116, 200      I 28, 100      I 43, 800      I 70, 300      1 26, «HI 

82,600       77,000       96,200      121,800      148,300      175,900 

158,800     193,200     224,300      285,600     318,800     304,700 

Average 
Annual Rate *- 
of Increase: 

2S% 

Source:    Hureau of Textile 
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Futur« demand le estimated to grow at 5% per annum 

•mounting to 163.000 tona in 1973 and 421,000 tons in 

I »HO   as ahown in Tabi« IV- ISO. 

T«*ii* iv-IM    t»uw>«*>d >»'"fi*' '"«• ^ytw t" -'Ma« 
(I nit     tona) 

'72 HI        Hi '21       12* '22        .'1* -21       JË 
II,.,,^,„| 114, (Mit     CM»,«««     14«.IM»      -«11.««»     «¿4,(*Mt      <H5,(MHI      1 «*7, (KHi     4<tM,(l(HI     4 21.000 

Av*r4f» 
/UMNMI a»*« '    •• —• ***• ' 
of liter«««* 

Hourr»      Hur*«u of Textil* 

Production/ 

Under the impact ot woraended bun!ne««   eltuation 

cauaed by the aforementioned «lo*-down of the Nylon 

demand. Nylon maker« have been practiaing reduced 

production voluntarily «ince the lattar half of  1971. 

Such reduction in production accounted  for  25%. 

Alme thfte ia already unfavourable pmapecting for 

the den tanda for induit ria I material«,   auch aa tyre 

codea, the induet y Na« readied an arrangement for 

discontinuance of the plant and equipment Investmente 

until I «7V 

l»r«Mhtction capacitila of nylon in Japan are ahown in 

the Talile IV-lil. 

IMjf enter 

The Pt»lye«ter finer «em*ftd roa* from IIt, 4tt) tona in 

I tit t«4ll,lffli»iln It71 aa ahown In Table IV-112 



Table IV-161     Production Capacity of Nylon In Japan 

(Unit: tons/day 1 

Company Present Capacity Expans ion Plan 

Nylon 6 

Toray Industries Inc. 324.3 

Unitika Ltd. 182 

Teijin Ltd. 107 

Asahi Chemical Industry 86.5 

Kanebo Ltd. 102.3 

Toyobo Co., Ltd. 87.0 15 

Sub-Total 889. 1 15 

Nylon 86 

Aaahi Chemical Industry 15 15 
Co., Ltd. 

Toray Industries, Inc. 

Sub-Total 

Total 

10 

25 

914.1 

15 

30 

The demand growth of 30% attained during this 

period was higher than the Nylon fiber demand 

growth of 20% over the same period. As a result, 

Table IV-162    Actual Demand for Polyester Fibers in Japan 

(Unit:  tons) 

'Ü '67 '68 '69 '71 

Domestic 
Demand 

Export 

Total : 

Average 
Annual Rate 
of Increase 

§§,700       90,800      103,100 132,300 n. a. 

58,700       68,800       84,900 107,700 n. a. 

128,400     157,300      188,000 240,000 418,000 

»  28.8% « 
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Filament 

Sta|iie 

the polyester demand outran the Nylon fiber demand 

in 1970.    However, because of too much dependence 

upon exports of mainly polyester filaments to the li. S. 

(a ratio of export to the li. S.  of 42% in 1 971),    the 

polyester fiber industry was affected by the afore- 

mentioned governmental agreement on textile quota, 

so that the 1972 demand will decrease by 5% over the 

previous year. 

In the future, a trend toward more demand for poly- 

ester will be strengthened under the circumstances 

of worldwide shortage and high cost of cotton.     Par- 

ticularly, the demand for polyester fibers is estimated 

to reach 563,000 tons in 1975 and 718,000 tons in 1980 

as shown in Table IV-163. 

Tibie  !V-I6f     Eitlmated Demand for Polyater Fibert in .lapan 

(I tut     ton») 

21        21        121        '21 21 Hi        21 '7a 
191,000     220, OOO     -»M.jon .... 

232,000      2-M,KfMI       .'ÌK.OOO .... 

'80 

423,000     463, HIM)      ill,$00     S83, 000      5S1.000«-   820. «00*   852.000-    684.000      718, ) 

Average 
Annual Hate 
uf | ni'reate 

.8% 5% 

.KiC Estimate« 

Source:      The lliireun of Textile 

Production/ supply 

As stated above, the polyester fiber industry is suf. 

fering from over-supply and dull business situation, 

caused by sharp decrease in export in 1972 and stag- 

nant demand situation.     Thus the industry has been 
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practising  voluntarily reduced production of polyester 

filaments since April 1972.     The 9 companies has at 

present a total capacity of polyester fiber production 

of Î, 116 ton per day, which is broken down into 543 

ton per day of filament produced by 9 companies and 

573 ton per day of staples produced by 5 companies, 

as shown in Table IV- 164. 

in Japan 

(Unit: tons/day) 

Company 
Present 
Capacity Total v 

Teijin Ltd. (F> 
(S) 

127 
155 

282 

Toray Industrial, Inc. (F) 
(Si 

127 
150 

277 

Kuraray Co., Ltd. 
<F) 45 

95 
140 

Nippon Ester Co.,  Ltd. 
(F) 
(S) 

40 
100 

140 

Toyobo Co., Ltd. 
(F) 
(S) 

67 
73 

140 

Shinko Ester Co.,  Ltd. (F) 40 40 

Kanebo Ltd. (F) 40 40 

Asahi Chemical Industry 
Co., Ltd. 

(F) 40 40 

Pet Code Co.,  Ltd. <F) 

(F) 
(S) 

17 17 

Total : 
543 
573 

1,116 

(F) :      Filament 

(S)  :      Staple 
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(3)    Potential Market for Plastici Renin« and Synthetic Fiter» 

in Japan 

A« shown in TJ ble IV-165, the potential market for those 

plastics resins within the scope of thia aurvey will hold 

on the over-aupply tendency until  1977 or  1978.     As 

for such synthetic fibers as nylon and polyester, the   o re- 

sent capacities,   together with those under |»lunni»»«,  exact- 

ly correspond to the 1975 demands.      Therefore, form 1975 

on, the potential market scale will become larger. 

Tablt IV-165 Potential Market for Plastics Resins 

and Synthetic Fibers in Japan 

'75 '76 '77 '78 '79 '80 

LDPE 0 0 0 32.000 99,000 169,000 

HDPE 0 0 0 42,000 122,000 210,000 

VC M 0 0 216,000 356,000 455,000 556.000 

PVC 0 0 0 0 40,000 120,000 

Styrène 141,000 0 0 69,000 233,000 414,000 

Polystyrene 0 0 0 42.000 161,000 265,000 

Polypropylene 0 0 0 21.000 77.000 140,000 

Nylon Fibers 13,000 24,000 35,000 47,000 59,000 71,000 

Polyester 
Fibers 

56,000 64,000 213,000 245.000 277,000 311,000 

(4)   ExportablUties of Indonesian Plastics   Hesjns and 

Synthetic Fibera to Japan 

As stated before,  Japan has the second largest pet roc hem i « 

cal industry of the world, with its ethylene capacity  of 

4, 800,000 ton per year.     During the development of its 

petrochemical industry, two large objectives were to 
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achieve strong international competitiveness and to   pre- 

vent product import. 

AH shown in Table IV-166,   Japan became a big exporting 

country of petrochemical! in 1965,   when the export amount 

of $68. 9 million outran the import amount of $50 million. 

Table IV* 166     Export and Import Situation of Petrochemical 

Product! in Japan 

Year 

1959 

I960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1N6 

1969 

1970 

1971 

Import 

597 

764 

•56 

756 

•94 

•33 

503 

469 

553 

703 

525 

419 

356 

($100,000) 

Export 

28 

81 

142 

222 

689 

986 

90O 

1,047 

1,811 

2,708 

3,203 

Exporta of derivatives have high proportions in the total 

demands for those derivative!.     The 1971 export account- 

ed for 27% in LDPE, 40% in HOPE,   1S% polystyrene»  and 

26% in PP.     Domestically, planning on expansion or con- 

struction of new plants will become more and more   dif- 

ficult, due to pollution problem and difficulties in finding 

plant  aites.     From long-term point of view, Japan will 
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lose exporting atrength, •• th« domestic demand will grow. 

There is even a possibility that Japan may become an im- 

porting country of petrochemical•. 

However,  such outcome will not be aeen until the latter 

half of l»80s.     Until then, there is little possibility of 

exports of Indonesian petrochemicals to Japan, with  ex- 

ception» of a case where a part of derivatives ìH taken into 

Japan from petrochemical complexes established with s 

Joint vsnture of Japanese overseas companies, or a esse 

where products are tentatively imported to fill the demand- 

supply gap. 
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5.8    KOREA 

(1)   General Market Situation 

The Republic of Korea haa inaugurated the third 5-year 

economic development plan in 1972.     The priority target 

of the plan la to correct the strains brought about under 

the execution of the first and the second plana during the 

period referred to as the "time of rapid progreHw, " and 

to establish the foundation of the country on the basis of 

industrialization.      The basic strategy comprises the fol- 

lowing three points: 

o       Modernization of the agricultural sector which  has 

been behind industrialization; 

o      Promotion of heavy industries;   and 

o      Adjustment of export-import balance to improvement 

of international balance of payments. 

For the materialization of these strategic measures,   the 

economic growth rate will be kept 8. 6% for the third 5- 

year plan period.     Other targets are set for GNP which 

is boosted from $8,100 million in t»7! to $13,400 million 

in 1976, the year of plan termination,  and for per-capita 

national income which ia raised from $389 to $440. 

Up to the target year, the gross national product for each 

of the major industries will become as given in following 

Table IV-167, and higher industrial structure will have 

been attained. 

Korea has already tried to develop its heavy and chemical 

industries under the first and the second 5-year plans, and 
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Table IV-167     Competition Ratio of GNP in Korea 

Mining and Manufacturing Industries 

Agriculture Foreatry and Fisheries 
Industrie a 

Social Indirect Capital 

Other Services 

1971 

100.0 

1976 

25. 6% 29. 6% 

24.5 21. 1 

13.4 16.2 

:i«.5 :í:I. l 

100.0 

no« the petrochemical industry, metal smelting, electro- 

nic industry, etc., are rapidly growing.     In addition, 

chemical fertiliier and cement lnduatries have been ready 

for self-sufficiency systems, and have grown to   permit 

export. 

Particularly in reapect to the petrochemical induatry,   a 

100,000 ton per year naphtha cracking plant was completed 

by the investment of Korean Petroleum Corp. at the Govern- 

ment controlled industrial development In the Ulsan area 

in November 1972  aa shown in Table IV- 168.    The down- 

stream plants of thia naphtha craker. such as VCM, poly- 

ethylene, and PP plants, will alao atart operation by the 

end of the year. 

Since naphtha cracker and major downstream industries 

have less scales than international levels,   it is  con- 

sidered necessary to take some protective mensures for 

the Korean petrochemical industry.     In fact, it is reported 

that Korea will enforce a apecial import aystem, wherein 

volume of import shall be determined by not only the current 

customs system but also demand-supply balances, effective 
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Table IV- 168     Petrochemical Complex in Korea 

(1) Name of the company 

(2) Start of operation 

(3) Site location 

Area 

(4) Total investment coat 

(5) Outline of the first-stage 

Producta 

Ethylene 

Polyethylene 
4 VCM 

Synthetic 
ethanol & 
acetaldehyde 

Acrylonitrile 

Alkylbenzene 

Capacity 

(Unit: tons) 

100,000 

50,000 
60,000 

50,000 
25,000 

26,400 

10,000 

Ulsan Petrochemical Complex 

Oct.   Hth,   1972 

Ulsan City 

3,306 km2 

$214 million 

petrochemical complex 

Undertakers 

Korea Oil Corporation 

Chungji Fertilizer 
Corporation 

Polypropylene       20,000 

S. B. R. 15,000 

Caprolactam 33,000 

Tong-Suh Petrochemical 

Esso Chemical Industrial 
Co.,  Ltd. 

Korea Petrochemical 
Industry Co., Ltd. 

Korea Synthetic Rubber 
Co.,  Ltd. 

Hankook Caprolactum 
Corporation 

Indu it rial 
water power 

40.0OOMT/D 
35.0OOKW 

730MT/D 

(•)     Second stage plan 

Caprolactam 

Total 

33,000 

I'Ullii 

Keauire- 
menta 

(Unit: $1,000) 

60,000 

41,000 

IS, 140 

20,300 

3,764. 11 

14,000 

8, 841. 24 

31,930 

16,196 

214, .081.35 

Methanol 45,000 
Styren* 40,000 
DMT W.0O0 
Ethylene Glycol        25.000/30.000 
Polyethylene (HDPE)      40.000 
VCM 60,000 

Start up in 1974 Con- 
struction of a new 33,000 
ton per year plant 1976 

Start up in 1975 
Start up in 1975 
Start up in 1975 
Start up in 1975 
Start up in 1976 
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as soon a. the petrochemical complex is put into  open- 

at ion. 

Meanwhile, the Korean petrochemical lndu.try will make 

• hi« stride from the chemical industry based upon   im- 

ported raw materials to that based upon «elf-supplied raw 

material». 

Beside«, according to a draft plan of the Korean CW.vem- 

ment. operation of the petrochemical complex will   make 

it possible to produce $75 million worth of petrochemicals 

a year, savin« $65 million of foreign currency   reserves 

yearly.     K the expansion plan now under investigation is 

materialized, additional $30 million of foreign currency 

reserve, will be saved.     The petrochemical industry is 

thus likely to contribute largely to the improvement of 

international balance of payments, which is one of the ob- 

¿actives under third 5-year plan. 

(2)   Market Studies by Product 

(a)    Plastics 

The demand for major plastics in Korea amounted to 

95,748 tons in 1970. about 9 times as large a* 11.482 

ton. in l»B!>.     Average growth rate reached  53% per 

annum during 1965-197«. 

LPPE 

Demands 

The LDPE demand, which .tood at 4,100 tons in 1965. 

wa. boosted to 29. 500 tons in 1970, about 7 times as 

large a. in 1965. as shown in Table IV-1Ö9.     Accord- 

ing to the estimation by the Ministry of Commerce of 
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Korea, the LDPE demand will further rise to 80, 300 

tons in 1975 and 175,000 tons in 1980 as given in the 

same table. 

I'ahlf  1V-1B9      Actual and Eitlmated Demand for I.IH'I   in Kmi-a 

(I nit     tons) 

'85        '68        '67 •$*_       ^6» ^7£ 111 17_£ '71 121 II*. J?!i 

|it>ii,»h<l », MIO   6,l¡<7    I 1,700    17, «10    20,2*0    2», .MM)   80, Ulli   »«,1100    I I b, 001)    m.000    1 VJ, (Kill    ITi.000 

AvHI'Hfci*. 
Annual   Hate >  41«.    ' >— 20%-" > II*.    " 
of Increase 

Source-      Ministry of Commerce 
of Korea 

Production/ supply 

As part of the petrochemical complex which was  put 

into operation in October 1972, Korea Pacific Chemi- 

cal Co., Ltd.  started operation of a 50, 000 ton per 

year LDPE production plant.     Under the production 

program,  it is scheduled to produce 20, 000 ton per 

year by 1973, and 50,000 ton per year from 1974  in 

full operation.     Expansion of another 50,000 ton per 

year plant is further planned in 1975, taking growth 

of domestic demands into consideration. 

HOPE 

Demands 

The HDPE demand in Korea was moved up from 2, 700 

tons in 1967 to 1 2, 900 tons in 1970.     According to the 

announcement of the Ministry of Commerce of Korea, 

the HDPE demand is further boosted to 42, 500 tons in 

1975 and 93, 000 tons in 1980 as shown in Table IV-170. 
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I temami 

Average 
Annual Fate 
of Increase 

Table IV-170     Actual and Estimated Demand for HDPE in Korea 

Unit-   tons) 

'67 ^       JJ9 'J±       21 HI — — -- — 

2,700   5,500   8.U00    12,900   42.500   51,001)   HI, 000   70,000   HI. 000   93,000 

i 64«;  ' »—27.4%-> ' —   17*' ' 

Sunt« *•       Ministry <if tiimmei re 
ni' K nrcn 

Production/Supply 

HDPE is now not domestically produced,  and the total 

demand is supplied through import,  although in 1975, 

Korea Pacific Chemical Co.  is to start production of 

40,000 ton per year of HDPE. 

VCM 

Demand 

Average 
Annual Rate 
of Increase 

Demands 

According to the demand forecasting by the Ministry 

of Commerce of Korea, the VCM demand is likely to 

mark 55,400 ton per year in 1972,  84,400 ton per 

year in 1975,  and 155,000 ton per year in   1980. 

Average growth rate per annum is estimated at   ! 5% 

for the period 1972/1975 and 13% for 1975/1980 as 

shown in Table IV- 171. 

Table  IV-171      Actual and Estimated Demand for VCM in Korea 

(I nit-   tons) 

'«»_    2ÍL    21     JI*      21     HI     — —        — 
n.       55,400   84,400   »7,000   112,000   12Ì.000   144,000   1S5.000 na 

15% -m 

Source:    Mintatry of Commerce 
of Korea 
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Production/ mppjy 

Korea Pacific Chemical ('o.   atarted operation  of H 

60,000 ton per year VCM plant in 1972.      The atiwdule- 

ed production for 1972 amount»« t<» ¿4,(MM» totiM,      hut 

from I »73 on,  the plant will he in full operati«m.    Kx- 

panaion of additional K,9M ton per year i a also plan- 

ned in 1976 . 

PVC 

Demanda 

The demand for l»VC realn,   which ato«id al H, IMI ton 

per year in IMS,  reached "••, 7tM» ton per vim   in l»7«, 

five ttmea aa large «»ver I1HIV      Future demand    i« 

estimated to grow at 17^ per annum until  WIS and at 

19% per annum during It7 5-lf*>   a« ahown in  Tahle 

IV-172. 

f "*" 'x •,n    Wig if 9**»«* puma« *w r\t .. t...«-*» 

'«» '•• «7 Vf -f9        •1» »* »• » ?» 

IHMIHHW« l,«i      i.'   'HI    m   '>«   /«taw     >•       n  '«•   M «**   i« • MH<       «   ••«•        t    ..».      i<   .M     «, < 

\ v*- rag« 
A*mu»l  Rol* >•      t'ì«     ..._.,,-  j i   i •% i , »• 

|>I I'lvrrtir 

WM»«*'«    •"    »" r 
•4 ft •»••• 

Production / 

A« Hated m Tattle IV-17«.  five I'Vt   pnnh*«Uon pUttl» 

•re no* in «»peratltia la kür*«, «»I which three »tot« 

are produci*« t*Vt' reata«,  uelng import«*! VI M.    fhe 

«doer tw«t unita are hawed t*§*utt t»tw « «*H>td* pr«n «•*« 

AH theae piatila wilt make *•# of «tumeatt* ally pr««hued 

lit 



VCH MMf rtt »»«tortai fftwt» tili, ***** t*» »»im- 

r*»mt< «I r«w*pt#t ta prt H*» nfwmlin* 

?aMt*IV*m    t%tJr»m>t I Mwrt«jg in«»tt t» K»r»f 

(I net    t*«t«t 

Imitili   ItMltr* 
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1, MR 

11,71» 

li, TI» 

r 

( »H*t«l» 

Vf M 

« •»***< 

IS, IMI     MI. r 

nf 11, MMl I«» per 
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Ilrmatift 

Tuiile  IV- 174      Attuai and Estimated llpmaiid for I'olyatyrene in Korea 

il nit-    tons) 

''"    '1*'      '31     '11     '!»     IZiL      IVi     '13      '77        '21       ^       'un 

**** '     l'"10     '•,MMI   '•'••«'**   M"    T,:tM     '), .Í4HI    :>«, •>ll(l    n, HOI.    441. I (Id    4 8.7(10    58.4011 

A ve r«f e 
AiHtual  Mat«- i- —-  4W J l_27«(, _j  i .¿iyl. 
if Iru r*-»««- 

Source       Ministry of ( 'otnnierre 
of  K OffH 

Potypropyltm 

Hi; manda 

TI» polypropylerw demand rote from 417 ton per year 

in IMS to i, 264 ton per year in 1970, about 25 time« 

aa large mm the 1965 figure.     The Ministry of   Com- 

merce of Korea forcecaata that it will further  grow 

into S4, 000 ton per year in 1§75 and 78, 000 ton per 

year in l»M a« ihown in Table IV-175.     Of the total 

polypropylene demand, th* uae in fiber production will 

account for 44% or about IS.000 toni in 1975 and 38% 

or about SO, 000 tona in It». 

Tafele IV-I7S      Actual and Ht i mated Itenmid fur fulyprutylene in Korea 

(I nit     ton«) 

'±i '<*• 'S7        '4414        _'«» 'JU '7 i _^7t> 'Tj 'JH <J<i • HI I 

,*"""«( 417         74.41        :>,<*§*    t.HMi   4, KJM4*    't,}«4    '44. (KHI   4S.04MI    ",:«, fi(Ml    K:t,44»0 7L',(NH)    7H, 0041 

Avvta«* 

AIWMMI Nat»       ' —41%— —J L_ :«»•',  i i . i it«,    > 
<«f Im »eaae 

Source-      Ministry of lommeri-e 
of K orea 

CM   Synthetic ripari 

Tha Korean textile Indue try started operation of ayn- 

thetic ftberi in early l§50e. and today, fiber producta 
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ItflllHIIll 

A Vf t'a ge 
Annual Hute 
of IntreaHe 

occupy 30% of the total export from Korea.      Con- 

struction of synthetic fiber plants started in earlier 

days than that of other petrochemical plants. 

A polyvinyl alcohol plant and two Nylon 6 filament 

yarn plants started operation in   1959 and 1964,   re- 

spectively.     The demands for synthetic: fibers have 

shown rapid growth,  and are likely to continue suc- 

cessful development in the future.     The Korean 

Government is promoting to develop synthetic fiber 

industry, in order to make it one of strategic indus- 

tries for export. 

Nylon 

Demands 

The demand for Nylon marked 35, 422 tons 1970, about 

4 times as large as 9, 880 tons in 1966.     During this 

period,  the growth rate reached about 36% per annum, 

and is expected to hold 15% until 1975 and 4% over the 

period 1975-1980.      As a result,  production seems to 

reach 70,500 tons until 1975 and 85,000 tons in 1980 

as shown in Table IV-176. 

liililf   IV-I7H      Actual and Katimated Ueinand tur Nylon in Korea 

(t nit-    tiinx) 

  IS! J£« 'H JU» 12Ì J76 ill "IH '79 -Hü 

B, BMI      2V"»    "H.tiVn   -n.221    •»5.422    70.50(1   74. MIU   74.40(1   7M.HH0    Ha. (Hill    Hft.llOU 

"- — :*H"1   '   '— 15% —l l  

•66 

4»;. 

Source-     Mim airy of Commerce 
of Korea 
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Demand 

Average 
Annual Hute 
of Increase 

Production/ supply 

As of 1971, three Nylon filament production plants are 

in operation in Korea, giving a total production capaci- 

ty of 117. 8 ton per day.     The raw material < aprolac- 

tam is increasingly being produced domestically,  and 

it is planned that caprolactam is domestically  pro- 

duced at 33,000 ton per year in 1975 and at 66,000 ton 

per year in 1980. 

Polyester 

Demands 

The demand for polyester fibers rose from 1, 289 tons 

in 1966 to 19, 368 tons in 1970.     It is estimated   to 

further increase to 70, 535 ton per year in 1975 and 

85,000 ton per year in 1980 as shown in Table IV-177. 

Table IV- 177     Actual and Estimated Demand for Polyeater Kibera in Korea 

(I nit     tona) 

2*      w     jt      w      ni      '21     21      TI      2í      1     j) 
1.28»    4. ¡Ml    10.01»   It.im    I».:<«•   70.335   74, «42   77.4(H)   7». HUH   K2.IHH)   »5. 0O0 

20e» Mf, —   Vi 

Source-     Ministry of ( 'uitmiervi 
of Korea 

Production/ supply 

In Korea,  58 ton per day of polyester filament and 20 

ton per day of polyester fibers are being domestically 

produced, as of 1971.     The raw material DMT is 

domestically produced from 1975 at a capacity of 

60, 000 ton per year. 
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<3)   Potential Market for Plastics Regina and Synthetic Fibers 

in Korea 

Potential demand volume ig obtained by subtracting pro- 

duction from demand for each of plastic resins and  syn- 

thetic fibers.     Table IV-178 showg potential demand 

volumes of plastics and synthetic fibers in Korea over the 

period 1975-1980. 

Table IV-178     Potential Market for Plastics Resins 

and Synthetic Fiberg in Korea 

•75 '76 •77 '78 

(Unit:   tong) 

»79 »80 

LDPE 

HDPE 

VCM 

PVC 

Styrene 

Polystyrene 

0 0 15,000 33,000 52.000 75,000 

2,500 11,000 21,000 30,000 41,000 53,000 

24,400 0 0      8,000 21,000 32,000 

n. a. n. a. n.a.        n.a.          n. a.         n.a. 

0 0 5,870 15,040 26,050 39,280 

n.a. n.a. n.a.        n.a.         n.a.         n.a. 

Polypropylene 4,000 13,000 23,600 33,   00 42.000 48,000 

Nylon Fiber n.a.        n.a.         n.a. n.a. n.a. n.a. 

Polyester 
Fiber n,Ä'        "•••         ni« n«a« n« «• n.a. 

W   E «Portabilities of Indonesian Plastics Resins and Syn- 

thetic Fibers to Korea 

As stated above, inauguration of the naphtha cracker with 

a capacity of 100,000 ton per year in the petrochemical 

complex in 1972 indicates that Korea will go on  with do- 

mestic production of all those products, of which  com- 

mercialization is also intended in Indonesia.      As shown 
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in Table IV-178 much may be expectable for Korea as 

potential market for gome products, but from long-term 

point of view, Korea can be no more than a spot market 

on the short-term basis for Indonesian products.    This 

is because domestic production is gradually in progress 

in Korea, and because import ban is also conceivable on 

the counterparts of domestically produced items from the 

fact that the special import system ha» »*?en additionally 

enforced, together with the current customs system, as 

shown in Table IV- 179 of tax system and import duties. 

225 



Table IV-179    Tax System and Import Duty in Korea 

Tax Syatcm 

In case of AID commodity 

Tax System   = CIF price + Import Duty  + Commodity Tax (20%) 
+ Other Import Expense (5%) 

In case of KFX (Korean Fund Exchange) commodity 

Tax system   = CIF price  + Import Duty   •   Commodity Tax (20%,) 
+ Other Import Expense (5%)   +  Special Import 
Duty* 

*      Special Import Duty • Domestic Wholesale Price - 
(CIF Price  + Import Duty + 
Commodity Tax + Other Expense) 
x 70% 

**    Domestic wholesale price is determined by the Korean 
Government at two months intervals. 

*** Under the recommendation import system, the Minis- 
try of Commerce and Industry is controlling the volumes 
of import, while putting an eye on the domestic demand- 
supply balance of the domestically produced petrochemi- 
cals. 

Import Duty 

Product 

PVC Monomer 
Resin 

LDPE 

HDPF 

Polystyrene 

Polypropylene 

Nylon 
Filament 
Staple 
Yarn 

Polyester 
Filament 
Staple 
Yarn 
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Import Duty 

CIF x 
CIF x 

20% 
50% 

CIF x 20% 

CIF x 20% 

CIF  x 20% 

CIF  x 20% 

CIF  x 
CIF  x 
CIF x 

•M) •* 60% 
60% 
80% 

CIF x 
CIF x 
CIF x 

30 -60% 
60% 
80% 



5.9    MALAYSIA 

(1)   (iene ral Market Situation 

The 1971 GNP of Malaysia stood at $4,040 million,   up 

4. 9% over the previous year.     TIIíH growth rate shows 

considerable drop, as compared with the past two years' 

economic growth rates, i.e., 9.4% in 1969 and 6. 8% in 

1970. 

Such slow-down in economic growth is largely attributable 

to a drop of rubber price and reduction in tin production. 

Rubber and tin two major products of Malaysia,  have been 

threatened by unstable prices and the fear of exhaust of 

deposit. 

Malaysia has launched a long-term economic plan for the 

period 1965-1985, with the aim of getting rid of such mono- 

cultural economy as affected by trend in export of limited 

primary products and achieving economic development by 

means of industrialization and diversification of agricultur- 

al sector.     This year,  1972, is the third year under the 

Second Malaysian Plan which sets the target date to 1975. 

The economic growth during this period is set to 6. 8% on 

annual average, and the industrial sector is expected to 

contribute to achieve this objective.     That is, the added 

value-based annual average growth rate of the manufactur- 

ing sector is estimated to reach at least I 2. 5%, and as a 

result, the proportion of the manufacturing sector in (¡DP 

will move up from 13. 1% in 1970 to 17% in 1975. 

IIA (Investment Incentive Act) has been enforced as one of 

the policies to achieve the objective of industrialization, 
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and preferential measures in the aspect of taxation have 

been available to labor intensive industries, with to re- 

gard to the extent of capital. 

Thin resulted in brisk applications of foreign-capital 

companies for starting business in Malaysia in the fields 

oflabor intensive industries such as electronic«, clothes 
and textile. 

Such industries,  together with plastics processing, trans- 

portation equipment, and electric appliances, are likely 

to support future industrialization. 

In the field of petrochemicaUrelated industries, including 

oil refining,  fertilizer, dyestaff, medicine, and plastics 

processing, major domestic companies have got ties with 

foreign-capital companies in the form of joint ventures. 

So far, there has been no plan for a petrochemical com- 

plex, mainly because of immature petrochemical market 

in Malaysia. 

There is no prospect for a petrochemical complex at least 

until 1980.     Therefore, Malaysia will continue to be an 

importing country of petrochemicals in the years to come. 

Japanese firms are now occupying a total share in the 

range of 70 to 80% of the total import of petrochiMnical 

products in Malaysia.     Recently, such firms often came 

to secure interest in joint ventures,   with a proviso that 

raw materials shall be supplied by them,  just  as It is the 

case of commercialization of PVC resin by imported VCM. 

Under these circumstances, Malaysia cannot be simply 

listed up as one of export markets for Indonesian petro- 

chemicals. 
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(2)    Market Studie« by Product 

(a)   Plastics 

Malaysia's plastica demands are growing, along with 

successful development of plastics processors, which 

have been favorably taken as a pioneer industry.   Of 

the various types of plastics,  remarkable growth can 

be seen in polyethylene which has found its way to 

bags and film as major products.      In the future, how- 

ever, growth of PVC is expected for,  because sharp 

growth is estimated in the demands for such products 

as pipes, tubes,  and plates. 

LDPE 

Demands 

Malaysia's import statistics do not deal with LDPE 

and HDPE separately, but polyethylene as a whole. 

Polyethylene as a whole was imported in an amount 

l'alile  IV. IUI)     Actus! and Intimated »temami for I.IM'K in Malanni« 

(linit:   torn) 

•7» '71 ^7_1 111 111 —        '21        122. 

a.      Drmatirt      I ». MM»    14.7(H)     25.700     28.31»     »I. I IM»     34.200     (7,60(1    41.400 

Averatfr 
annual 
rat«-  of 
i ricreane 

35%—I L-|»%—I U •10% 

l>.     Import 4.7IH    11.427 
from 
.ln|iun 

b / a 37%        77.7% 

Source:     Trad« Statistici Malayiia, 
.tapan 

.Kit' Katimatea 

- 229 



of 16,000 tons in 1970 and 18,400 tons in 1971, of which 

LDPE wai estimated to occupy about 80% or 1 2, 800 tons 

in 1970 and 14,700 tons in 1971, respectively. Future 

demand is expected to grow at 15% per annuii) until 1975 

and at 10% per annum during 1975-1980. Thereby read 

25,700 tons in 1975 and 41,400 tons in 1980 as shown in 

Table IV-180. 

Production/ supply 

There is and will be no plan for domestic production of 

LUPE in Malaysia.     Total demands have been supplied 

through import, and Japan's share reached about 80% 

in 1971.     Major suppliers other than Japan are   the 

U.K., the U.S. A., West Germany, and Australia. 

Actual Import Price of LDPE in Malaysia 

(Unit:   $/ton) 

'70 255 FOB Japan 

'71 231 FOB Japan 

HOPE 

Demands 

On the assumption that the HDPE demand has accounted 

for 20% of the total polyethylene demand,  it is  esti- 

mated that HDPE has been consumed in an amount of 

3, 200 tons in 1970 and 3,700 tons in 1971.    The annual 

average growth rate of the HDPE demand has remained 

as large as 36% for the past five years, although   in 

1971 the growth rate dropped down to 16% over the pre- 

vious year.     Future demand will grow at 1 5% per 

annum until 1975 and at 10% during 1975-1980 as shown 

in Table IV-181. 
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Table IV-181     Actual and Estimated Demand for HDPE in Malay at» 

(Unit:   toni) 

'70 !2L 2L !H — — — — 
a.     Demand       3,200       3,700       6,500       7,200       7,900       8,700      9,500    10,500 

L_ 15% —I I  10% » 
Average 
annual 
rate of 
increase 

b.     Import 
from 
Japan 

b / a 

36% 

1,663       3,136 

52% 85% 

Source:    Trade Statistics Malaysia, 
Japan 

JGC Estimates 

Production/ supply 

The total HDPE demand is supplied through import, 

and there is no future plan for domestic production. 

Similarly as in LDPE, Japan has the largest share of 

all HDPE suppliers.     In 1971, Japan's share reached 

85% of the total HDPE import. 

Actual Import Price of HDPE in Malaysia 

(Unit:     $/ton) 

1970 225      FOB Japan 

1971 199      FOB Japan 

VCM 

Malaysia has two plans to produce PVC resins.   Moth 

plans are already granted approval of the Ministry of 

Commerce and Industry.     Of these plans,  Scientific 

Resin Malaysia's 10,000 ton per year plant in Prai, 
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State of Penang,  already in operation since August 

this year, is scheduled for expansion to a capacity of 

18,000 ton per year in the near future.     Sumitomo 

Shoji Kaisha,  Ltd.,  of Japan secured intereMt in the 

company and is supplying the company with the total 

amount of VCM through export from Japan.    The other 

plan is concerned with a joint venture established by 

Malaysia,  Singapore.      The joint company i s   to start 

production of 10,000 ton per year of I'VC in late this 

year at .1 oho re Bahru,  the State of lohore. 

Demand» 

These two plans for domestic production of PVC neces- 

sitate 21,000 ton per year of VCM in 1»7L>    a« shown 

in Table IV-1Ì2. but since those companies participât. 

ing in the Joint venture have secured interest in it with 

a proviso that they themselves supply V< M.  it is   im- 

possible for the third party to act as a supplier. 

Table IV- I82      Actual and estimated ta-maud i<>r V<_M_m M.«lajsu* 

(I tul     Ni«! 

•72 7S ^21 '77 '7M '7't 'Si 

a.    Itomami    ii.mut    i I, <MMi    21.mai    M.ISM»    JI.IMMI    M,«*S»    »t.tam 

h.     |«ii|iurt 
from 21,tMM) 
Japan 

b   / a \mf% 

Houre«     »• 'sit mated |fc U».»M«I fot  l'\«   tw 
M«tMy«tiH 

asi - 
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aa «ho*n In Tablt IV- 184.     The demand ia expected 

to grow, mainly for uae in the packaging industry. 

Ta**» IV-IM      Actual and Estimated Demand fot  I'olytyrene in MalayiU 

(l1 nit:   ton») 

'19 '7« 'TS '7f '77 '78 '78 80 

a.       Itei..«t«l       1.221        I.7M       »,W«        3. WO      4. WO       4,700       5. 100       5.600 

t— in—' '  
Avérait*    '•* 
annual ^_ 
rat» of 
increate 

•2M<, \0% 

b.      Import t«* 1.M0 
from 

13% b / a 

Sourc»-     ,KiC Estimate« 

Production/ «apply 

At preeent, tha total polystyrene demand« are aupplied 

through import.     In l»7f>, the import from Japan oc- 

cupied %Th of the total polystyrene import.      As stated 

before.  Scientific Renin« Malaysia is planning on do- 

mestic production of polystyrene,   but the date of com- 

mercialization ia not yet clarified. 

Actual Import Price of Polystyrene in Malayaia 

(Unit:   $/Um) 

r'OH Japan 

FOH Japan 

FOR Japan 

I 

It?« 

It7l 341 

Pujypropylane 

In Malay aia, polypropylana i a etatlatically grouped in 
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a. Demand 

Average 
annual 
rate of 
increaae 

b. Import 
from 
Japan 

b/a 

"Other polymerization products",  and isolated figures 

•re not available for polypropylene only.     The total 

demand is now supplied through import.     In both 1970 

and 1971,  polypropylene from Japan occupied almoBt 

100% share. 

Demands 

PP was consumed in an amount of 2, 183 tons in  1970 

and 4,608 ton« in 1971 as shown in Table IV-1Ö5, 

mainly for use in woven bags.     Future demand   is 

estimated to grow at 20% per annum until 1975 and at 

15% during 1975-1980. 

Table IV-185     Actual and Estimated Demand loi   I»..!>• pfi.pvU-i .• ;,,  \| n,,-. M,i 

-I   mt      tuns) 

1ÍÜL      112.        Ill      Hi      USL       HI      'J±       '79       '8o 

1.192       2.183        4.608      7,000       8. OOO       »,000     11,000      12,000     14,000 

• 20»; 

1 . 192       2, 18:4        4,808 

100%      mo»;,        io(M> 

j 

Source     ,IGC  Katimatea 

Production/ supply 

There is and will be no plan for domestic production 

of polypropylene.    As stated above, the total demand 

was supplied through import fron« Japan in 1971. 
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Actual Import Price of Polypropylene in Malaysia 

(Unit:   $/ton) 

FOB Japan 

FOB Japan 

FOB Japan 

FOB Japan 

'69 307 

'70 281 

»71 195 

•72 202 
June 

(b)    Synthetic Fibers 

In Malaysia, the 1970 demand for synthetic fibers 

stood at 9, 300 tons,  with per-capita consumption 

amounting to 0. 8 kg.     The per-capita consumption 

has been increasing by 0. 1 kg each year since 1965. 

If this upward trend will continue until 1980,   it is 

estimated that the per-capita consumption rises to 

1. 3 kg and the total demand to 17, 000 tons in  1975. 

They will further rise to 1. 8 kg and 26,600 tons, re« 

spectively,  in 1980 as shown in Table IV-186. 

Table IV* 186     Actual and Fatimated Demand for Synthetic I ìlier-h in Malaysia 

(lint     Inns) 

65 '66 '67 '66 '69 '70 '75 76 '77 ;K 79 'HI 

liemand      2,100      I, »00     :t, 20«     5,(KM)     8, OO«     », M0    I7.01H1    18, 701»   211, «Oil   22,6(10   24,700   2(i, «(H) 

Source      (• AO 

K.(   I «tilinten 

Nylon 

Pamands 

Tha Nylon damand occupied about 20% of the synthetic 

finar demand in 1970 in Malaysia.    This rate is es- 

timata« to continua in tha futura, tha consumption of 
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Nylon will amount to 3,600 tons in 197 5 and 5,600 tons 

in 1980 as shown in Table IV-187. 

Table IV-187     Estimated Demand for Nylon in Malaysia 

(Unit:   tons) 

'79 80 »75 ^76_ 21 —            

Demand      3.600      3,900     4,300      4,700      5,200      5,600 

Source:    FAO 
.TGC Estimates 

Production/ supply 

At present, the total demand is supplied through im- 

port,  and there is no plan for domestic production. 

Polyester 

Demands 

As of 1970,  the polyester demand occupies about 60% 

of the synthetic fiber demand in Malaysia.     This rate 

is applied to the 1975 and 1980 demands to give 10, 700 

tons and 18. 800 tons, respectively as shown in Table 

IV-18«. 

Table IV-188     Estimated Demand for Polyester in Malaysia. 

(Unit:   ton«) 

'7S '7« ^77 ^78 17_9_ '80 

Demand     10.7t©    il. WO    13.«H»    1«. 200    14,900    16, 

Sotirc«:     FOA 
,IOC Estimate! 

iM 



Production/ Bupply 

The total demand is supplied through import and there 

is no domestic production plan. 

(3)    Potential Markets for Plastics Resins and Synthetic Fibers 

in Malaysia 

Potential market scale has been calculated for each item 

plastic resins and synthetic fibers from its demand and its 

volume of production,  and the results of calculation are 

given in Table IV-189. 

Table IV- 189     Potential Market for Plastics Resins 

and Synthetic Fibers in Malaysia 

(Unit:   tons) 

•75 '76 '77 '78 •79 80 

LDPE 

HDPE 

VC M 

PVC 

Styrène 

Polystyrene 

Polypropylene 

Nylon Fiber 

Polyester 
Fiber 

25,700    28,300     31,100     34,200     37,600    41,400 

6,500      7,200        1,900       8,70«       9,500    10,500 

21.000    21.000     21,000     21,000     21,000    21.000 

0 

na 

3, 500 

7,000 

3,600 

0 

na 

3,900 

S, 000 

3.»00 

oooo 

na na na na 

4,200 4.700 5,100 5,600 

9,000 11,000 12,000 14,000 

4,300 4, 700 5. 200 5.600 

10,700    11,800     13,000     14,200     14, WK»    16,801» 

(4)   F »portabilities of Indonesian Plastici Reaine and Synthetic 

I- there to Malaysia 

Poaalble volumes of export w«re calculated on the assump- 

tion that Indonesian products would occupy At to :•»*,, of ttie 

remaining ehare, alter Japan's estimated share lies bee* 
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•ubtracted   from the entire potential merket for eech pUetic 

reein as given in Table IV-180.     For reference, values ob- 

tained when Indonesia hau occupied 20% of the .Tapaneae share 

are also given.     PVC resins and polystyrene are showing 

the trend toward domestic production,  but since monomer 

suppliers are already determined, there is no possibility of 

export from Indonesia.     As for synthetic fibers, we assumed 

that Indonesian products would occupy 5-10% of the entire 

potential market as shown in Table IV- 190. 



Table IV-190 

LI »PK 

H DPI«: 

VC M 

PVC 

my 

a<*n»««* 

i IMI» 

Export Po«»IbiHty of Indonesian Plastica Reaina 

and Synthetic Fiber« to Malay aia 

(Unit'   ton«) 

Min. 

Max. 

Min. 

Max. 

Min. 

M«K. 

Min. 

Ma«. 

Mini 

Ma«. 

Miti 

Ma« 

ISM*. Min 

«11« 

tu* 
MM 

111 
1.3(H) 

2, 100 

5, 100 

300 

400 

1,300 

0 

0 

2. 100 

0 

0 

0 

0 

0 

m 
too 

tan 

?«i 

IHM 

I. 

'76 

1,400 

2, 300 

5.700 

M0 

400 

1, 400 

0 

0 

2,10*1 

0 

0 

0 

0 

0 

na 

IM 

UK) 

MM» 

•»Ml 

1 . MM* 

'77 

1,600 

2, 500 

6, 200 

300 

500 

1, «00 

O 

O 

2, lOO 

0 

O 

O 

O 

O 

na 

tfW 

ttMt 

Witt 

'7fi 

1, 70«) 

2, 700 

(i. 800 

300 

500 

1 . 700 

0 

0 

2, 100 

0 

o 

o 

o 

o 

na 

ItNI 

MMI 

•Mt 

mo 

m* 

• «tai 

tai» 

tat* 

;«at* «a* 

i   ami 

i  tai* 

'79 

1,900 

3,000 

7, 500 

400 

«00 

1, 900 

0 

0 

2. IfO 

0 

0 

0 

0 

0 

na 

MMI 

iOO 

i, non 

•mi 

•4M» 

', ian 

%*» 

iati 

'80 

2, 100 

3, 300 

H, 300 

400 

«00 

2, 100 
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0 

2, 100 
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0 
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na 

100 

HI« 
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Table IV-191      Tax Syatem and Import Duty in Malaysia 

Tax Sygtem 

Tax Syatem   «  CI F Price + Import Duty » Sur Tax   (2% of 

CI F Price) 

Import Duty 

Product 

PVC 

LOPE 

HDPE 

Polystyrene 

Polypropylen« 

Nylon 

Filament 

»tapi» 

Yarn 

Polyester 

Filament 

Staple 

Yarn 

Import Duty 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

&% 

Hi 



5. 10   NEW-ZEALAND 

(1)    General Market Situation 

The New-Zealand economy must have experienced continu- 

ously growing inflation in the year 1971/1972, with its sub- 

stantial growth rate remaining on the 4% level. 

In order to put down inflation, the Government took various 

measures in 1971, e.g., price justification scheme, tight- 

money policy,   tax hike, etc., which in turn resulted  in 

lowered corporate profit, reduction in investment on plant 

and equipment in private sectors, and overall stagnant con- 

ditions in economic activities. 

In the manufacturing industry, growth of production sharply 

dropped from 9. 1% in 1970 to a 3. 6% in 1971.    It should 

be noted that the national economy has been supported by 

processing of domestic agricultural products and the country 

depends on import for most of industrial goods as shown in 

Table IV-192. 

Table IV-192     Import Structure in New-Zealand 

1970 

Food 5% 

Raw Materials 6% 

Fuel and Oil g% 

Industrial Products 81% 

Total ioo% 

TKe Government ha« recently been making much effort« to 

develop modern industrie« with high added value, aiming 

at felting rid of thi« situation.    However,  because  of 
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labor shortage,  insufficient funds, and small domestic 

market, the Government may not be able to reform   its 

conventional pattern of agricultural economy in so short 

period. 

There has been no plan for petrochemical industrialization, 

and the past trend of petrochemical import will be followed 

in the future. 

In 1970,  New-Zealand imported $123  million worth   of 

chemicals (16. 5% increase over the previous year) includ- 

ing plastics raw materials.     This corresponds to about 

12% of the total 1970 import ($1,033 million).    Since New- 

Zealand is a member of the British Commonwealth,    a 

Table IV-193     Each Export Country's Share of Polymers 

and Co-polymers in New-Zealand 

The U. K. 

Japan 

Australia 

U.  S. A. 

West Germany 

South Africa 

Canada 

France 

Italy 

Nethtrlands 

China 

Othtri 

Total 

'63 •65 •67 '69 

% % % % 

48 46 M 24 

5 11 23 33 

5 16 18 16 

30 18 13 10 

5 4 8 6 

- - - 4 

„ 3 

2 

2 

1 

2 

2 

100 too 100 100 
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major amount is imported from the member countries for 

which preferencial measures are taken in the customs 

duties.     By money term about 65% of the total import came 

from member countries in 1970.     In the case of petrochemi. 

cals, however,  a recent tendency is that the Japanese share 

is taking place of the U.K. and the U.S. 

Table IV-194,  shows trend in shares of exporting countries 

in the markets of polymers and co-polymers. 

(2)    Market Studies by Product 

(a)    Plastics 

In January 1970, the New-Zealand Government has 

abolished the import licensing system, except on PVC 

resin and compound, which had been set up for coordi- 

nation of import volumes (Under the system, importer 

other than licensed ones cannot do import  business). 

This will promise more growth of import of  various 

plastic resins in 1970's.     Major resin suppliers to 

Table IV-194     Each Country's Share in Plastics 

Market in New-Zealand 

'63 '65 '67 69 

Japan 5% 11% 23% :WU 

The U. K. 48% 46% 34%, 24% 

Australia 5% 16% 1«% 16% 

U.S. A. 30% 1 8% 1 3% 10% 

W. Germany 5% 4% 8%/ 7% 

Canada - - - 3% 

Other« 7% 5% 4%. 7% 

Total 100%        100%, 100%, 100%, 
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Affected by this line of industrial policies, the petrochemi- 

cal complex construction plan, though once actively studied, 

is now making no actual progress.     The Sumitomo  Chemi- 

cal group,  C Itoh & Co.   group, and Mitsubishi g roup,   as 

candidates for plan execution, have not shown their big ef- 

forts for plan realization.     Major international oil   com- 

panies in Singapore have also had no intention to act as the 

direct plan executors,  since 19KB when AI DC announced a 

plan for construction of a petrochemical center of naphtha 

cracking type in Singapore. 

Meanwhile,  Economic Development Board (E. D. B. ) i.e., 

the institution in charge of industrialization of Singapore, 

has admitted that no application nor investigation was made 

for the realization of the petrochemical center in Singapore» 

although the said plan was again confirmed and recommend- 

ed in the AIDC Report published in 197 2 and yet the  Singa- 

pore Government seemed not to give up its establishment. 

The delay found in Singapore's petrochemical industriali- 

zation is probably due to the following reasons: 

Domestic demand only can hardly catch up with the scale 

of the petrochemical industry.     Therefore, the plan ex- 

ecutor must secure overseas markets sufficient to absorb 

a major part of production.     Even if a Japanese   group 

makes use of its sales ability, this may not be possible un- 

less products are taken into Japan.     However,  recent de- 

mand tightness in Japan would make the situation   more 

difficult. 

There is reportedly a limitation in supply capacity of in- 

dustrial water in Singapore.     In fact, establishment  of 

water-consuming industries such as dyestaff,   spinning, 
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and paper-making is extremely restricted.     Therefore, 

Singapore provides no suitable location conditions for the 

petrochemical industry which requires a large amount of 

purified industrial water. 

As the afore-mentioned problems can not be solved in not- 

so-distant future,  Singapore is not likely to have a   petro- 

chemical complex until after middle lf)BO's,  during which 

time Japan is anticipated to become an importing country 

of petrochemical intermediates and finished products. 

(2)   Market Studies by Product 

(a)    Plastics 

According to Singapore's import statistics, imports 

of various plastic resins and compound from Japan 

reached 80 to 90% of the total import in 1971. 

LDPE 

LDPE and HDPE are not separately dealt with in Ex- 

ternal Trade Statistics published by Singapore.    How- 

ever, judging from the fact that they are almost sup- 

plied from Japan.     We can apply a demand ratio 80: 

20 for LDPK and HDPE in the Singapore market ac- 

cording to the Japanese export statistics. 

Demands 

About 18,000 tons of LDPE was consumed in 1971 for 

use in film,  drinking straws, and for miscellaneous 

uses.     LDPE demand is estimated to grow at 15% per 

annum until 1975 and at 11% per annum during 1975- 

1980 as shown in Table IV- 224, 225. 
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Table IV-224    Demand Pattern of LDPE in Singapore 

Film 75% 

Drinking Straws 10% 

Miscellaneous 15% 

100% 

Source: Japanese Trading 
Company 

Table IV-225     Actual Demand for LDPE in Singapore 
(I i nit-   tonal 

'69 '70 'J! HI Hi — — —        — 
(a)    Demand 127»00     15.200     17,800    30,800     34.200    17,900    42.200    46,700    51.600 

29V 
Average 
annual rate 
of increaae 

(b)   Import 10,300    13.100 
from 
Japan 

j »— i s«-, —I L. • llr- 

(b)/(a) m% »8% 

Source-   Trade Statistica 
K'.C Ratimatei 

Production/ supply 

The largest LDPE supplier is Japan, which supplied 

13,100 tons of LDPE or 86% of the total import  in 

1970.     There is no future plan for domestic production. 

Actual Import Price of LDPE in Singapore 

(Unit:    l/ton) 

1970 264  FOB Japan 

1971 232  FOB Japan 
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HOPE 

Demands 

HDPE was imported in an amount of 3, 400 tons in 1970 

and 4,400 tone in 197 1,  mainly for use in household 

utensils, monofilaments and tapes.      Future  HDPE 

demand will grow at 15% per annum until 1975  and at 

11% per annum during 1975-1980 as shown in  Table 

IV- 226, 227. 

Tibie IV- 226    Demand Pattern of HDPE in Singapore 

Film 

Household Utensils 

Monofilament & Tapes 

Miscellaneous 

4% 

70% 

35% 

1% 

100% 

Source:  Japanese Trading 
Company 

Table IV-227      Actual and Estimated Demand for HDP!, in Singapore 

(I Hit     Urns) 

'70 '71 "75 '76 '77 '78 '79 '80 

(a)     Demand 3,400       4.400       7.700        8.500       »,500     10.500     11,700     12, »00 

Average 
annual rate   L 

of increase 

66 
•2»°;. -1 5%—•  »- !!"'„ 

(b)    Import 
from 
Japan 

<b)/(a) 

2,067       3,765 

61% 86", 

Source;   Trade Statistics 
.ICC- F stimate* 
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Production/ supply 

At present, total demands are supplied through im- 

port, and there is no plan for domestic production. 

About 90% of the total import depends on Japan. 

Actual Import Prices of HDPE in Singapore 

(Unit:   $/ton) 

1970 241 FOB Japan 

1971 201 FOB Japan 

VCM 

Demands 

In 1971 Singapore Polymer jointly established   by 

Singapore Development Bank,  and China Gulf started 

production of 10,000 ton per year of PVC resins. 

Thus VCM has been consumed by the company at about 

11, 000 ton per year as shown in Table IV- 228. 

Table IV-228     Actual and Estimated Demand for VCM 

in Singapore 

'72 •75 '76 '77 

(Unit:   tons) 

'78 '79 '80 

(a)    Demand     11,000   11,000   11,000    11,000   11,000   11,000 

11,000 

,000 

(b)    Import 
from 
Japan 

(b)/(a) 100% 

Production/ supply 

There is no plan for VCM production in Singapore.   At 

present, the VCM need is all supplied from Sumitomo 
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Chemical Co.  of Japan to Singapore Polymer.     VCM 

purchasing from the Sumitomo group is a condition 

provided when the group has taken interest in Singa- 

pore Polymer, VCM will be supplied solely   by 

Sumitomo Chemical in the future. 

PVC 

PVC resin and compound are the sole plastics   raw 

materials, on which customs duties are levied with a 

view to protecting domestic industry.     PVC compound 

makers in Singapore are shown in Table IV- 229. 

Table IV-229     Singapore PVC Compound Makers 

Name of Companies 

Mazuda 

Greenland 

Nmatow 

Yamatai 

Kongjw 

Production 

(Unit: tons/month) 

350 

200 

100 

100 

250 

Demands 

PVC was imported in an amount of 15, 935 tons in 1971, 

mainly for use in extrusion and injection molding sky 

leather, floor tiles,  etc.     Of this amount,   1,771 tons 

were re-exported.      Domestic demand stood at 14,341 

tons.     Future demand will grow at 15% per annum 

until 1975 and 10% per annum during 1975-1980   as 

shown in Table IV- 230,  231. 
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Table IV-230     Demand Pattern of PVC In Singapore 

Extrusion and Injection Molding 60% 

Sky Leather 25% 

Floor TileB 10% 

Miscellaneous 5% 
(including bottles) 

100% 

Table  IV-231 Actual and rsumated Demand for PVC in Singapore 

II nit:   tons) 

'69 '70 '71 '75 '76 '77 '78 '79 '80 

(a) Import 8,233 15,933 

(b) Re-export 850 1,771 

(c) Demand 7,383 14,341    25,100    27,600     30,400    33,400    36,700    49,400 
(a)-(b) 

Average 
annual rate 
of increase 

•15*o ' »- • 10% - 

(d)   Import 4,739      6,665       9,712 
from 
Japan 

lb)/(a) 58% 61% 

Source:   Trade Statistic« 
JGC Estimates 

Production/ supply 

As described in the preceding VC M section, Singapore 

Polymer started PVC production in the autumn of 1971 

in an amount of 10,000 ton per year to meet the do- 

mestic demands. 
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Actual Import   Pri• of Pvc in s<nfíar„a 

(Unit:    |/ton) 

PVC Resins PVC Compound 

>969 285      FOB Japan 323      FOB Japan 

1970 235      FOB Japan 335      FOB Japan 

1971 235      FOB Japan 309      FOB Japan 

Styrene 

As a joint-venture of Idemitsu Petrochemical of Japan 

and Singapore Polymer Co., for 10,000 ton per year 

polystyrene production is said to be realized within 

one year or two,  we can expect a considerable market 

for styrene in the future as shown in Table IV- 232. 

TabU ,V- 232   *«* "d «•""»• t*m.nd for » «..,.,.._• 

'68 

(a) Denunci o 

(b) Import from o 
Japan 

(b)/(a) 

'70 

0 

0 

finit:   ton«) 
Hi Hi 176. 27_ 3, ^ IJSL 

0     10.200     ,0,200     ,0,200      ,0.200     ,0.200     ,0.200 

»     10.200     ,0,200     ,0,200      ,0.200     ,0.200     ,0.200 

loon loon loon 100" 100%        ,00% 

Source-   Trade Statistic« 
1GC Fattmate 

Polystyrene 

Demands 

As shown in Table IV-233, 234,  polystyrene was im. 

ported in an amount of 4,162 tons in 1971, for use in 

containers, decorative materials, and for miscellane- 

ous uses.     Of this amount. 624 tons was re-exported, 

leaving 3.538 tons for domestic demand.     However, ' 

concurrently with the domestic production plan   de-' 

scribed above and the development of the electronic. 

282 



industry, the polystyrene demand is expected to large- 

ly increase in the future for uae in packaging and mold- 

ed casings.     Future demand is estimated to grow at 

20% per annum until 1975 and at 12% per annum during 

1975-1980. 

Table IV-233     Demand Pattern of Polystyrene in Singapore 

Containers 

e. g. Custom Molding 

Other Packaging 

Decorative Materials 

Toys 

Miscellaneous 

60% 

30% 

5% 

5% 

100% 

Tabic IV-234     Actual and Estimated Demand for Folyttyrenc in Singapore 

(a) Import 

(b) Re>«xport 

(r)    DPIIIHMII 

(a)-(I.) 

Averane 
annual rute 
of increaMr 

(d)   Import 
from 
,la|>an 

M /M 

isa     'J2. 
2,843       n.a. 

•75 •76 '77 '78 

(Unit-    toim) 

'79 '«) '71             

4, 162 

624 

!(, M«       7,400       1,300       », MM»     10,411(1     I I, «00      I t, IMM> 

•20%-J «- •12% 

1,637       2,160       2.517 

«6.3%      n.a. 62% 

Sou ret:   Trade Statistic* 
,I(!C Patiniate 
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Production/ supply 

At present total demands are supplied through import. 

As for the shares of suppliers in the total import, Japan 

occupied ati outstanding share of 72% in 1970.    The rest 

are 12% of West Germany and 11% of the U.S.     As de- 

scribed before, it is said to be realized 10, OOO ton per 

year plant of polystyrene within one year or two.    After 

completion of the plant, it seems that there is no pos- 

sibility to export polystyrene to Singapore. 

Actual Import Price of Polystyrene 

(Unit:     $/ton) 

1969 202      FOB Japan 

1970 212      FOB Japan 

1971 233      FOB Japan 

Polypropylene 

Demands 

Polypropylene was imported in an amount of 1,000 tons 

in 1969 and 1, 500 tons in 1970,  mainly for use in stretch 

tapes for typewriters,  household utensils,  and film for 

packaging.     The demand is expected to grow by exploi- 

tation of new demand fields such as carpets   and 

Table IV-235    Demand Pattern of Polypropylene in Singapore 

Stretch Tapes (for Typing) 

Household Utensils 

Film for Packaging 

Miscellaneous 

55% 

20% 

20% 

5% 

100% 
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artificial grass.    We mum the demand will grow at 

22% per annum during 1971-1975 and at 18% per annum 

during 1975-1980 as shown in Table IV-235, 236. 

Table IV- 2M     Actual and Katlwafd Demand for Polypropylene in Singapore 

'*• •70 

(Unit:   tona) 

'7i        «7»       '76       '2L       'J*.      1Z2L      152. 

(„)     Ih.».»!«! 1,000        t.MIO       4, «HI        4,000        4,700        5.500        6,500        7. Win        ». •»•Ml 

i 2n • »— ' ** ' 
Avt'i'iiK« 
tintinni rote 
of increaae 

(b)    Import from 700       t.000       S.420 
.lapan 

(b)/(a) 705- 7«% **% 
Source:   Trade Statistica 

.TOC Patiniate» 

Production/ supply 

Total PP demand ia aupplied through import,   and 

there ia no future plan for domestic production.    Japan 

occupied the largest share of 70% in 1970 and 80% in 1971. 

(b)   Synthetic Fibera 

Aa of 1970, synthetic fibers are not domestically pro- 

duced in Singapore, and a demand of 41, 900 ton per 

year is imported in 1970.    This amount includes re- 

export of 8,900 tons, and the actual domestic demand 

stood at 35,000 tons.    The 1965 demand amounted to 

2, 800 tons domestically, snd thus the demand   has 

grown at a high average rate of 60% during 1965-1970. 

However, so far as recent three years are concerned, 

the growth rate stayed on a 30% level, because the de- 

mand may hit the ceiling.    As we assume demand 
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growth will be 20% per annum until 1975 and 10% during 

1975-1980, the demand will reach 87,500 tons in 1975 

and 140,000 tons in 1980 as shown in Table IV-237. 

Table IV-237     Actual and E«timated Demand fur Synthetic  libers m Singapore 

(I nit-    tons) 

1H1<M^J>*^ï2±2-L2ï21       21       21       15*1 
l»....nd 2,800     6.7.H»     ».IN    M.'OO   28. H00   15.000    87,500   HH, M00   10.",. »00   110.500   1 28. 100   140.000 

annual rate      '  wl •• 
of incraate 

Source     FAO 
•TGC Estimates 

Nylon 

Demands 

The Nylon demand occupied about 30% of the synthetic 

fiber demand in 1970 in Singapore.     We assumed that 

this rate will continue in the future, the demand is 

estimated to reach 25. 400 tons in 1975 and 40, 600 tons 

in 1980 as shown in Table IV- 238. 

Table IV- 238    Estimated Demand for Nylon in Singapore 

(Unit:   tons) 

•75 Hi        21 Hi — — 
Demand     25,400    27,900    30,700    33,800    37,000     40,800 

Source:   FAO 
JOC Estimates 

Production/ supply 

Total demand is supplied through import, and there is 

no plan for domestic production. 
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Polyester 

Demands 

The polyester demand occupied about 60% of the syn- 

thetic fiber demand in 1970.     We assume that this 

rate will continue in the future, the demand is esti- 

mated to reach 54, 300 tons in 1975 and 86, 800 tons 

in 1980 as shown in Table IV- 239. 

Tabi« IV- 239   Estimated Demand for Polyester Fibers in Singapore 

(Unit:   tons) 

«75 '76 T7_ ^7JL !2L 129- 

Demand     54,300    59,700    65,700    72,200    79,400    86,800 

Source:   FAO 
JGC Estimates 

Production/ su—iv 

At preaent, Singapore Nylon Corporation (PTE), Ltd. 

is producing polyester fibar, but ita production  capa- 

city is not disclosed. 

(i>   Potantlal Market for Plastics Resins and Synthetic Fibers 

in 

The potential market of resina and synthetic fibers has been 

eummerUed for the period 1975-1990, as shown in Table IV- 

140.    VC It, PVC Styraite and Polyatyran« maritate have 

bean decléed taking into account the voluntas of domestically 

•ras*osa PVC raein ana polyetyrene. 



Table IV-240    Potential Market for Plastics Resins 

and Synthetic Fibers in Singapore 

(Unit: tons) 

'75            '76            '77           '78             '79 '80 

LDPE                    30,800     34,200    37,900    42,200     46,700 51,600 

HDPE                      7,700       8,500      9,500    10,500     11,700 12,900 

VCM                        11,000     11,000     11,000     11,000     11,000 11,000 

PVC                         14,100     17,800    20,400     23,400     25,700 30,400 

Styrene                 10,200     10,200    10,200    10,200     10,200 10,200 

Polystyrene                  0              0              0             0               0 0 

Polypropylene      4,000       4,700      5,500      6,500       7,600 9,000 

Nylon Fiber        25,400     27,900    70,700    33,800     37,000 40,600 

Fiber8ter             54,300     59,700    65,700    72,200     79,400 86,800 

(4)   Exportabilities of Indonesian Plastics Resins and Synthetic 

Fiber« to Singapore 

Baaed upon the potential markets of resins and fibers in 

Singapore possible exports of Indonesian products have 

been calculated, as shown in Table IV- 241, assuming a 

share range of Indonesian products.     As for plastics, 

Japan will continue to be the largest supplier in the Singa- 

pore plastics market in the future.     Thus Indonesia's 

minimum and maximum shares have been set to 20% and 

30%, respectively, of the remaining market, after Japan's 

•hare has been subtracted from the entire potential market. 

As reference values, those figures obtained when Indonesia 

has occupied 20% of the Japanese share are also given.   As 

for synthetic fibers, we assumed that Indonesian products 

would occupy 5-10% of the entire potential market. 
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Table IV- 241 Export Possibility of Indonesian Plastics Resins 

and Synthetic Fibers to Singapore 

(Unit:   tons) 

*75 '76 »77 «78 '79 '80 

LDPE Min. 700 700 800 800 900 1,000 
Max. 900 1.100 1,100 1.300 1,400 1,500 
* 6. 200 6.800 7,600 8,400 9,300 10,000 

HDPE Min. 200 200 200 200 200 300 
Max. 200 300 300 300 400 400 
* 1.500 1,700 1,900 2.100 2,300 2,600 

VCM Min. 0 0 0 0 0 0 

Max. 0 0 0 0 0 0 
# 2.200 2.200 2,200 2,200 2,200 2,200 

PVC Min. 700 900 1,200 1,400 1,700 2,000 

Max. 1,100 1.400 1,700 2, 100 2,500 2,900 
* 1.800 2,300 2,900 3,500 4,000 4,900 

Styrene Min. 0 0 0 0 0 0 

Max. 0 0 0 0 0 0 
* 2.000 2,000 2,000 2,000 2,000 2,000 

Poly- Min. 0 0 0 0 0 0 
styrene 

Max. 0 0 0 0 0 0 
* 0 0 0 0 0 0 

Poly- 
propylene 

Min. 

Max. 

200 

200 

200 

300 

200 

300 

300 

400 

300 

500 

400 

500 
* 800 900 1,100 1,300 1,500 1,800 

Nylon 
Fiber 

Min. 

Max. 

1.300 

2.500 

1,400 

2.000 

1,500 

3,100 

1,700 

3.400 

1,900 

3,700 

2,000 

4,100 
Polyester Min. 2,700 3.000 3.300 3.600 4,000 4,300 
r iDer 

Max. 5.400 6,000 6,600 7,200 7,900 8,700 

Calculated on the assumption that Indonesian plastics resins would 

secure 20% of Japanese Share. 
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Table IV-242     Tax System and Import Duty in Singapore 

Tax System 

Tax System s CIF Price + Import Duty 

Import Duty 

Product 

PVC 

LDPE 

HDPE 

Polystyrene 

Polypropylene 

Nylon 

Filament 

Staple 

Yarn 

Polyester 

Filament 

Staple 

Yarn 

Ini port Duty 

5% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 
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5. 13   SRI-LANKA 

(1)   General Market Situation 

S ri-Lank a's GDP hit the highest level of a substantial 

growth rate of 8.3% over the previous year in 1968,   but 

sharply dropped down to 5. 1% in 1969, 4. 1% in 1970, and 

0. 9% in 1971.      This is mainly due to decreased exports, 

the Government's intensified restriction of bank loans to 

reduce the demands for consumer goods,  and depressed 

production in the private sector caused by restrictive im- 

port.    The 1971 gross domestic products (GDP) can be 

broken down into the industry sectors as shown in Table 

IV- 243. 

Table IV- 243    Proportion of the GDP by Industry 

in Sri-Lanka 

1971 

Agriculture k fisheries 32.5% 

Mining 0.7 

Manufacturing 12.5 

Construction 6.2 

Electricity, gas, & water-works 0.3 

Transportation, communications, 10. Ü 
It warehouses 

Trade firms 15.1 

Financing fc real estate 1.3 

Administration & defense 3.4 

Others 17.4 

100.0% 

As can be seen in Table IV- 243, agriculture has a large 

proportion in the GDP.     Manufacturing industry sector 
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marked a high degree (30%) of contribution to industrial 

production in 1971.      This contribution came mainly from 

the petroleum refining industry which started in 1970 and 

the cement industry which started in 1971. 

In November 1971,  there was announced a new 5-year plan. 

Its basic strategy is to cope with shortage of foreign   ex- 

change reserves and unemployment situation.     Basic 

measures to attain these objectives are development   of 

light industries for enlarging employment opportunities 

without using foreign money, efficient operation of existing 

industries, diversified agricultural production, reduction 

in food imports,  introduction of foreign capital into   im- 

portant basic industries, etc. 

Major projects to be carried out during the 5-year plan 

period include construction of those plants for spinning, 

urea fertilizer, titanium dioxide, fat and oil chemicals, 

petroleum refining, and paper making. However, any 

petrochemical project is not included in the said plan, that 

this country will continue to be an importing country of 

various petrochemicals. 

In view of the tariffs system of this country, approximately 

5% of the customs duties are levied on the CIF prices upon 

basic raw materials including petrochemical products. 

Moreover, it is very likely that this country will become 

promising as the market for exporting petrochemicals 

from non-commonwealth countries. 
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(2)   Market Studies by Product 

(a)   Plastica 

Plastics demand of this country is totally supplied 

through import.    Extent of demand for each resin is 

not clear, but as import from Japan is reportedly 

70% of the total in 1971, the demand for each resin 

will be estimated, based upon the data on export from 

Japan. 

LDPE 

Demands 

Sri-Lanka imported 2, 582 tons of LDPE from Japan 

in 1971.     Since this amount corresponds to 70% of 

the LDPE demand in this country, the total demand 

can be estimated at 3, 700 tons.     The 1970 import 

from Japan amounted to 1, 606 tons, and the  1971 

growth rate rose to 60% over the previous year. 

Future demand is estimated to grow at 34% per annum 

until 1975 and at 15% per annum during 1975-1980 as 

shown in Table IV- 244. 

Table IV- 244    Actual and Estimated Demand for LDPE in Sri-Lanka 

'70 '71 •75 •7fl •77 

(I nit:   tons) 

'78 '79 80 

Demand 2,300       3.700       12,000    13, 800     15,900     18,300    21,000    24,100 

I 34% 1 I ] 5<n 1 
Average 
annual rate      60°', 
of increase 

b.     Import from  1,606       2,582 
Japan 

b   /   a 705,, 70fo 
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Production/ supply 

There is no plan for domestic production of LDPE, and 

the demand is to be supplied through import   in the 

future.     As stated,  Japan is the largest LDPE-export- 

ing country which occupied about 70% of the total im- 

port in 1971.     Exporting countries other than Japan 

are the U.K. and West Germany, the shares of which 

are about 20% and 10%,  respectively,  in 1971. 

Actual Import Price of LDPE in Sri-Lanka 

(Unit:   $/ton) 

WO 220     FOB Japan 

1971 204     FOB Japan 

HDPE 

Demanda 

The HDPE demand of this country amounts to only 2 0 

tons, as of 1971.     Future demand is estimated to grow 

•t 80% per annum until 1975 and at 15% per annum dur- 

ing 1975-1980. 

Table IV- 245    Actual and Estimated Demand for HDPE in Sri-Lank« 

(Unit:   tona) 

—       112.       ILL       Hi       'J±       HI       '78        *7»        '80 
Neg.        100 200    2,000    2.300    2,600    3,000   3,500   4.000 a. Demand 

Average 
annual rate 
of increase 

b. Import from 
Japan 

b / a 

1-200%-» 1-80%-J L. 

57        124 

57%       62% 

•15% J 

Source:   JGC Estimates 
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Production/ supply 

There is and will be no plan for domestic production 

of HDPE, and the total demand will have to depend 

upon import.     Likewise as in LDPE,  Japan is the 

largest exporting country.     Major exporting countries 

other than Japan are the U.K. and West Germany. 

Actual Import Price of HDPE in Sri-Lanka 

(Unit:   l/ton) 

1970 420  FOB Japan 

1971 360  FOB Japan 

VCM 

The total volume of PVC is imported in the form of 

compound.      Since there is no plan for domestic pro- 

duction of PVC resins, this country cannot be regard- 

ed as a VCM market. 

PVC Resins 

Demands 

As stated in the previous VCM section, no  manufac- 

turers of PVC resins exists in the country.     Total 

PVC is imported in the form of PVC compound. 

Table IV- 246 gives actual and estimated demand of 

PVC compound and necessary volumes for PVC resins 

calculated from the former. 

Production/ supply 

There is no plan for domestic production of PVC resins. 

Japan is now the largest supplier of PVC compound. 
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Table IV-246     Actual and Eatimated Demand for PVC Compound 

and PVC Resin« tn Sri-Lanka 

'SB '69 •70 '75 '76 

(L'nit:   ton«) 

'78 '79 '80 

PVC Compound     1,90(1    2,500    2.200    3,100    6,400    7,400     8,500    9.800     11,:)00    13  000 
Demand ' 

Average annual       L 

rate of increase •17.7",, •20" -I t_ 15%- 

Import from 
Japan 

1.334    1,754     1,522    2.152 

70% 

PVC Re.in. 1,800    2.100    1.800    2.600   5,300    6.100    7,100    7.100      9,400    10  800 
Demand 

Actual Import Price of PVC Compound in Sri-Lanka 

(Unit:    $/ton) 

1968 350      FOB  Japan 

1969 

1970 330      FOB  Japan 

Styrcne 

There is no plan for domeatic production of poly- 

styrene in Sri-Lanka.   It is predicted that total poly- 

styrene will have been supplied through import at 

earliest by 1980.    Therefore, there is no possibility 

of exporting atyrene to this country. 

Polystyrene 

Demands 

Polystyrene was consumed in an amount of about 1,000 

tons in 1971. This corresponda to about 1.5 times as 

large as the 1970 consumption of 700 tons, or  about 
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60% of growth rate over the previous year.     Future 

demand will grow at 15% per annum until 1980   as 

shown in Table IV- 247. 

Table IV- 247      Actual and Estimated Demand for Polystyrene In Sri-Lank« 

(Unit:   tons) 

•68 '69        '70       '71 '75 '76        '77 '78 '79 '80 

a.     Demand 100 200       700   1,000    2.000    2,300   2,600    3,000    3,500   4,000 

Average 
annual rate •— 80% —' * 15%- 
of increase 

b.     Import from 75 165       462      741 
Japan 

b/a 75%        83%      66%      70% 

Source:    JGC Estimates 

Production /supply 

Total polyatyrene ii supplied through import, and there 

is no plan for domestic production.     Japan   is  the 

largest exporting country, which occupied about 70% 

of the total polystyrene import. 

Actual Import Price of Polystyrene 

(Unit:    $/ton) 

1968 293    FOB Japan 

1969 251    FOB Japan 

1970 271    FOB Japan 

Polypropylene 

The demand for polypropylene has not reached the 10 

ton per year level in both 1970 and 1971, so that the 

PP demand can be considered as negligible. 
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Present situation in PP demand indicates no evidence 

of growing PP market in this country by 1980.    Hence, 

this country can not be an export market for Indonesian 

products. 

(b)   Synthetic Fibers 

The synthetic fiber demand in Sri-Lanka stood at 3, 000 

tons in 1970, with per-capita consumption amounting 

to 0. 2 kg.     The above demand corresponds to a figure 

about 10 times as large as 300 tons demanded in 1965. 

On the other hand, the per-capita consumption doubled 

from 0. 1 kg consumed in 1965.     It is estimated that 

the per-capita consumption will increase from this 

1970 figure to 2 and 4 times thereof in 1975 and 1980, 

respectively.     As a result, the demand will   reach 

5, 500 tons in 1975 and 12,400 tons in 1980 as shown 

in Table IV-248. 

Tabi« IV- 248     Actual and E«tlm«ted Demand for Synthetic Fibers in Sri-Lanka 

(li nit    ton«) 

'68 '66 '67 '68        '69        '70 '75 '76        '77        '78 '79 '80 

Demand 300    1,200    1,000        900    :i,600    1,000    5,500    6,500    7,600    9,900   10,500   12,400 

Source:   KAO 
.IOC Kstimate« 

Nylon 

Demands 

The Nylon demand occupied 35% of the synthetic fiber 

demand in 1970.     This rate will continue in the future, 

the Nylon demand will reach 1, 900 tons in 1975 and 
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4,300 tons in 1980. as shown in Table IV- 249. 

Table IV- 249     Estimated Demand for Nylon Fiber 

in Sri-Lanka 

(Unit:  tons) 

'75 '76        T7_      HU        TL       '80 

Demand     1.900     2,300   2,700   3,500    3,700   4, 300 

Source:    FAO 
JGC E iti m ate a 

Production/ supply 

Nylon fiber is being produced domestically by Ceylon 

Petroleum Corp. ,  a« of 1972.    Its production capacity 

is not divulged. 

Polyester 

Demands 

The polyester fiber demand occupied about 40% of the 

synthetic fiber demand in 1970 in this country.     This 

rate will continue in the future, the polyester fiber 

demand is estimated to reach 2,100 tons and 4, 70O 

tons, respectively, in 1975 and 1980 as shown in 

Table IV- 250. 

Table IV- 250    Estimated Demand for Polyester Fibers 

in Sri-Lanka 
(Unit:  tons) 

•75 '76       '77       *78 '79        " 

Demand     2,100    2,500   2,900   3,800    4,000   4, 7O0 

Source:    FAO 
JGC Estimates 
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Production/ supply 

The total polyester fiber demand is supplied by import, 

and there is no plan for domestic production. 

i3)   Potential Market for Plastics Resins and Synthetic Fiber, 

in Sri.Lanka 

Table IV-251 gives potential markets for plastics  resins 

and synthetic fibers in Sri-Lanka for the period 1975-1980. 

Table IV-251     Pof ntial Market for Hasties Resins 

and Synthetic Fibers in Sri-Lanka 

(Unit:   tons) 

'75 '76 «77 -78 '79 

LDPE 

HDPE 

VC M 

PVC 

Styrène 

Polystyrene 

Polypropylen« 

Nylon Fiber 

Polyester 
Fiber 

    JO 

12.000     13,800     15,900     18,300     21,000     24,100 

2.000       2,300       2, §00      3,000       3,500       4.000 

0 

5.300 

0 

2,000 

1.900 

2.100 

0 

6,100 

0 

2,900 

2,300 

2,500 

0 

7, 100 

0 

2,800 

2,700 

2,900 

0 

8, 100 

0 

3,000 

3,500 

3.800 

0 0 

9,400     10,800 

0 

3,500 

3,700 

4,000 

0 

4,000 

4,300 

4,700 

Source:   MIC estimate« 

(4)   **»r-MMtto• of Indonesian Plastics Resins and Synthetic 
Fibers to Sri-Lanka 

In respect to plastic«, possible volumes of export were cal- 

culated on the assumption that Indonesian products would 

occupy 20 to 30% of the remaintnf share, after the Japanese 

share has been subtracted from the entire potential market. 

300 



Fifuraa obtainad whan Indonaalan producta occupy 20% of 

the Japaneee aha re are also given in Table IV- 252.     As 

for eynthetic fiber«,  we as au med that Indonesian producta 

would occupy S-ltr% of the entire potential market. 

Tal>l* IV-252     Export FuaalbiUty of Indonesian Plastics Renins 

LDPt 

NDFE 

vc m 

and Synthetic 1 ib«* ru to Sri- •Lanka 

(t'nit tona) 

'75 '7<i '77 '7B '79 '80 

•Un. 700 •00 1,000 1, 100 1,300 1,400 

Maa. 1, 100 1, 200 1,400 1,600 1,900 2,200 

2, 4M 2, »00 1, 200 3, 700 4,200 4, 800 

Min. 100 too 200 200 200 200 

Maa. UM 100 200 300 300 400 

* 400 MM) 500 600 700 800 

Min. ) 
I o 

rvc Min. SM 4M 400 WM) SM •00 

Mas. MM SM •00 700 •00 1.000 

* 1,100 1,200 1,400 1,64)0 i, wo 2.200 

•sjresae Min. ) 

Maa.J • 0 0 0 0 0 

Paly- 

•        Ì 

Min. IM IM 200 20« 200 200 
exyrene 

Maa. IM 2M 200 1(M 300 400 

400 VIO 500 600 700 800 

*aty< 

Nylon 
n**r 

Min. ) 

Max. !   NM. 

I 

Min. IM 

M 

NU, 

HM» 

300 

IM 
riser 

Max. 

NM! 

IM 

100 

IM 

SM 

NKCÏ 

IM 

NEG 

2M 

NEG 

3M 

4M 

2M 

400 

€ an »ne aeaantption taat Ine InaVmeelan pia alle a 
IM* of Japanese aliara. 

4*tu*i Priesa of PI* IM Tlaaliaad 



5. 14   THAILAND 

(1)   General Market Situation 

Thailand achieved the Second 5-Year Plan in September 

1971,  and is now in its firit year of the Third   5-Year 

Economic and Social Development Plan.       During the 

Second 5-Year Plan period, emphasis industrialization 

was put on those industries which produce substitution for 

the imports,  such as consumer goods.     It is   reported 

that industrialization has almost been completed in those 

sectors of consumer goods production,  including textile 

and electric appliances.     With the start of the Third 5- 

Year Plan,  Thailand is now contemplating export of in- 

dustrial goods, and is also being orientated, on the long- 

term basis, toward development of capital intensive heavy 

industries for steelmaking and petrochemical industry. 

Along this line, a petrochemical project is now being studi- 

ed among Thai Petrochemical Co.   (in charge of ethylene 

supply) and a two Japanese groups of Mitsui Thai group 

and Mitsubishi Thai group (both in charge of down-stream), 

for operation scheduled for 1976.     The project can be sum- 

marized as follows in Table IV- 253. 

This project is likely to be delayed, seeing the facts that 

styrene, polystyrene, and expandable polystyrene plans 

have been given up and that the Japanese groups have actu- 

ally proposed three years' delay for BTX-, p-Xylene, 

DMT-, and foamed polystyrene plans.     Upon our field 

•urveya the project will be materialized in 1979. 
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Table   IV- 253    The Plan of Petrochemical Complex in 

Thailand 

Ethylene 

LDPE 

180,000 tons/yr. 

70,000 tons/yr. 

HDPE 

PP 

Styrene 

Polystyrene 

Foam Polystyrene 

VCM 

PVC 

Alkylbenzene 

B 

T 

X 

PX 

DMT 

TPA 

24,000 tons/yr. 

24,000 tons/yr. 

20,000 tons/yr. 

12,000 tons/yr. 

4,000 tons/yr. 

42,000 tons/yr. 

40,000 tons/yr. 

20,000 tons/yr. 

25,000 tons/yr. ) 
) 

18,000 tons/yr. ) 
) 

13,000 tons/yr. ) 

15,000 tons/yr. 

20,000 tons/yr. 

15,000 tons/yr. 

Thai Petrochemical Co. 

Mitsubishi Thai Group 
(Mitsubishi Petrochem Co., 
Mitsubishi Shoji, Local 

Company) 

Mitsui Thai (¡roup 
(Mitsui Petrochem Co., 
Mitsui Bussan,  Local 

Company) 

Mitsui Thai Group, Local 
Company 

Mitsubishi Thai Group 
(Nisseki Senzai, Mitsubishi 
Shoji, Local Company) 

Mitsubishi Thai Group 

Teijin Thai Group 
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(a)    Taking into account the discontinuance or postponement 

of the plans for styrene, polystyrene, and  BTX,   the 

»aterial balance in the planned scheme is as follows: mi 

Ethylene 

(a) 
Amount of 
Production 

(b)                   (c)          (d) * (c)-(b) 
Required     Production 
Ethylene     of Ethylene     

LDPE 

HOPE 

VCM 

Propylene 

Poly- 
propylene 

Alkyl- 
benzene 

(tons/yr.)      (tons/yr.)     (tons/yr.)       (tons/yr.) 

70,000 

24,000 

42,000 

76, 830 

30,000 

19,500 

126,330 180,000 53,670 
(excess) 

(a) 
Amount of 
Production 

(tons/yr.) 

24,000 

20,000 

(b) (c)           (d) • (0-(b) 
Required Production 
Propylene   of Propylene  

(tons/yr.) (tons/yr.)       (tons/yr.) 

30,000 

21,500 

51,500 90,000 38, 500 
(excess) 

Benzene 

AB 

(a)                  (b) (c) (d) - (c)-(b) 
Amount of Required Production 
Production Benzene      of Benzene  

(tons/yr.) (tons/yr.) (tons/yr.)      (tons/yr.) 

20.000 7,000 

7,000 35,000 28,000 
(excess) 

304 - 

and the domestic product will be able to meet   the 



Xylene 

p- Xylene 

(a)                 (b)                   (c)           (d) = (c)-(b) 
Amount of      Required     Production 
Production    Xylene of Xylene        

(tons/yr.)    (tons/yr. )      (tons/yr.)      (tons/yr.) 

15,000 45,000 8,000 37,000 
(shortage) 

Apparently the above table shows unbalanced fractions, 

and there is a possibility that the ethylene capacity it- 

self is reconsidered in the future. 

(b) In consideration of OPEC s price policy for crude oils. 

Thai Petrochemical Co., the raw material supplier, 

appealed that the ethylene price would be raised from 

initial 4. 6 c/lb to 6.08 c/lb.     The Japanese groups 

now stand against this price,  stating that the project 

would not be feasible unless it is below 5.5 c/lb. 

(c) As to the share of interests in the joint venture to be 

taken by the Japanese group,  negotiations have been 

continuing between the Japanese groups and the Thai 

Government.    They are now discussing on how to 

establish the unified company system, wherein Thai 

Petrochemical Co., the Japanese groups, and in ad- 

dition, the Thai Government take interests   in the 

joint venture to manage the complex.     The talks 

seems to have not reached any solution. 

Some more ups and downs will be seen for realization 

of the Thai petrochemical project.    On the other hand, 

there are favorable movements to actively  promote 

this project.    For instance, the Japanese groups have 
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rendered commitment on realization of the project to 

the Thai Government and Thai Petrochemical Co. , 

i.e., the Thai company in charge of this petrochemical 

project, recently acquired land in the area at the out- 

skirts of Bangkok.      Recently Thai Oil Refinery  was 

granted approval of National Economic Council (NEC) 

for construction of a new 100,000 BSD refinery from 

which raw material naphtha would be supplied to the 

complex.     With background of these facts, it is hoped 

that the Thai petrochemical project would have   been 

able to start by 1979. 

Refineries in Thailand 

Companies 

Summit 

Thai Oil Refinery 

Esso 

Capacities 

35,000 BPSD 

60,000     " 

60,000     " 

30,000     " 

1 85, 000 B PSD 

(2)   Market Studies by Product 

(a)   Plastics 

Thailand imported 102, 191 tons ($33.5 million) of 

plastics intermediates and final products in 1971. 

Recently,   import of final products are trending 

downward concurrent with growth of domestic pro- 

cessors.   The 1971 import of final products account- 

ed for only 5. 5% in volume or 20% in money of the 

total plastics import. 
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LDPE 

Demanda 

As »hown in  Table IV-254, the LDPE demand in Thai- 

land has marked an annual growth rate of 16. 5% during 

the period 1965-1971, particularly in such fields as 

plastic film injection-molded articles, and cable coat- 

ingH.   Future demand is estimated to grow at  18% per 

annum until 1975 and at 14% per annum during  1975- 

1980 as shown in Table IV-255. 

Table IV-254    Demand Pattern for LDPE in Thailand 

Plastic Film 

Injection Molding 

Cable Coating 

10% 

TaMs IV-285    Actual and Estlmsted »round for LDPE In Thailand 

(Unit:  tons) 

• 15 <«| -70 '71 '7* '76 '77 '78 '71 

a.     Demand     12,000    2», 000    30,000    30,000    SI, 000   86,000    7S.0OO     M.000    96,000 112,000 

Average 
*»'1U»1 i ,a.a% IL_IS»_II 14% 1 
Mate of 
Imrrair 

h.     Import 
from 
lapan 

li/ a 

n.a.      21,121   21, f 2ft 

70%     m 

Source:   Japan*«* Trading Company 
.!(!(' Estimates 
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Production/ supply 

As part of the afore-mentioned Thai petrochemical 

project, LDPE will be domestically produced   at 

70,000 ton per year in 1979.     At present, all needs 

are supplied through import,  of which 90% is by 

Japan. 

Actual Import Price of LDPE in Thailand 

(Unit:   $/ton) 

•68 264 CI F  Bangkok 

•69 297 CI F  Bangkok 

'70 270 CI F Bangkok 

'72   July 254 CIF Bangkok 

December 300 CI F Bangkok 

HDPE 

Demands 

t   I 

As shown in table, below,  HDPE was imported in an 

amount of 10,000 tons in 1971 for use in monofilaments, 

injection molding, and blow molding as shown in Table 

IV- 256.    Future demand will grow at 18% per annum 

until 1975, and at 16% per annum during 1975-1980 as 

given in Table IV- 257. 

Table IV- 256    Demand Pattern for HDPE in 

Thailand 

Monofilament 

Injection Molding 

Blow Molding 

40% 

40% 

20% 
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Table  IV-257      Actual and Estimate d Demand for HI)PK in Thailand 

(Unit:   tuns) 

'85 '«!) '70 '71 '75 '7b '77 '78 '79 •80 

là.      IHNMI.IKI         4,tHHI        7.IMN)      10,000      15,«Oil     28,00(1     H.000      IH.OIMI     44,1100      51,00»     !>H, HOO 

 16.5%—J «— 18% » I  

Average 
Annual 
Rate of 
Increase 

II. |lll|HI|'t 
from 
,IH|I<III 

b/a 

L -16% 

I :t, 587 

93% 

Source-    Japanese Trading Co. 
.IOC Eatimataa 

Production/Supply 

A« part of the Thai petrochemical project, HDPE will 

be domestically produced at 24,000 ton per year in 

1979.     At present, all demand ig met by import,   of 

which as large a percentage as 90% or more ii from 

Japan. 

Actual Import Price of HDPE in Thailand 

(Unit:   $/ton) 

350 

330 

285 

260 

•68 

'69 

'70 

'72   Aug. 

CIF Bangkok 

CIF Bangkok 

CIF Bangkok 

CIF Bangkok 

VCM 

Thai Plastics, Ltd. is now producing PVC at 10,000 

ton per year, using the carbide-acetylene process. 
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Demand» 

A« of 1971, there was a 11,000 ton per year demand 

for VCM for use in PVC resin.     This demand level 

is expected to move up to 22,000 ton per year,  as the 

PVC resin equipment will be doubled in 1973 as shown 

in Table IV-258. 

Table IV-258     Actual and Estimated Demand for VCM in Thailand 

(Unit:  tons) 

•71 »75        21        ^77        ¿Jl        121 — 

Demand    11.000   22,000   22,000   22,000   22,000   22,000   22,000 

Import 
from 
Japan 

100% 

Production/ supply 

At present, the a fore-mentioned Thai Plastics, Ltd. 

ia producing and supplying the total VCM needs.   Re- 

cently, Mitsui k Co.,  Mitsui Toatsu, and Thai Asahi 

secured interest in this company with the plan  of 

doubling the PVC resin production capacity in 1973 

and converting company's raw material production to 

thoae used in petrochemicals.     When the Thai petro- 

chemical complex is put into operation in 1979, VCM 

will be domestically produced at 42,000 ton per year. 

Until that year, all of VCM will be imported from 

Japan. 

PVC 

Demands 

As shown in Table IV-259, 260, the 1971 PVC demand 
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reached 14,000 ton per year, mostly in the fields of 

artificial leather, rigid pipe, electric cable,   etc. 

Future demand is estimated to grow at 15% per annum 

until 1980. 

Table IV- 259     Demand Pattern for PVC in Thailand 

Artificial Leather 

Rigid Pipe 

Flexible Pipe 

Foot Wear 

Electric Cable 

Floor Tiles 

Blow Molding 

33% 

21% 

11% 

11% 

19% 

2% 

3% 

100% 

Table IV-280     Actual and Eatimated Demand for PVC in Thailand 

ÍD nit:   ton«) 

1£L 'JL '70 '71 'TS '78 '77 -78 '79 '80 

Demand        5,000     10,000     12.000     14,000     24.000     28.000     12,000     37.000     42.000     48.000 

I 18% 1 L_,5%_J ( |S%  

Average 
Annual 
Rate of 
Increaee 

-I 

liii|K>rt 
from 
.'•pan 

l> / a 

7,418       8,804 

82% 47% 

Sonne:    .tapaneee Trading Co. 
•ICC stimate« 

Production/ supply 

A« described above. Thai Plastics, Ltd. would double 

the using the carbide acethylene process.      Further- 

more, as part of the Thai petrochemical project, 
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40, 000 ton per year of PVC is to be domestically pro- 

duced in 1979.     At present,  50% of the total demand 

is supplied through imports from Japan. 

Actual Import Price of PVC in Thailand 

(Unit:    $/ton) 

'68 230 FOB Bangkok 

'69 305 FOB Bangkok 

•70 285 FOB Bangkok 

'72,  Aug. 220 FOB Bangkok 

Sept. 240 FOB Bangkok 

Sty rene 

Demands 

Polystyrene is not domestically produced now in Thai« 

land, nor is there any domestic production plan. 

Hence, there is no demand for sty rene at present and 

in the future. 

Polystyrene 

Demands 

The 1971 polystyrene demand in Thailand mainly 

consisted of 4, 300 tons of general purpose grade, 600 

tons of expandable grade, 600 tons of high impact 

grade, 30 tons for use in styrene-base ion exchange 

resin, and 10 tons for ABS resin.      Future demand 

is estimated to grow at 14% per annum until 1975 and 

at  15% per annum during 1975-1980 as shown  in 

Table IV-261. 
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a.     Demand 

Average 
Annual 
Rate of 
Increase 

I).     Import 
from 
Japan 

b/a 

Table  IV- 261     Actual and Estimated Demand for Polystyrene in Thailand 

it nit     tons) 

2,(11«)       4,500       5,000       6,500      11,000     13,000     15,000     17,000      Ml,000     2:1,00« 

L J •14« -15» 

3,730       4, 2!15      5,!J20 

85% 86% 90% 

Source:    Japanese Trading Co. 
.IOC Estimate« 

Production/ supply 

Commercial production of 20,000 ton per year styrene 

and 12,000 ton per year of polystyrene were included 

in the initial Thai petrochemical project, but excluded 

from the present plan.     The total amounts of these 

two are now imported, and this situation will continue 

in the future. 

Actual Price of Polystyrene in Thailand 

(unit;    $/ton) 

'68 310      CIF Bangkok 

'69 330      CIF Bangkok 

•70 342     CIF  Bangkok 

'72 240      CIF Bangkok 

Polypropylene 

Demands 

There was about 8,000 ton per year of polypropylene 
consumption in Thailand in 1971, mainly in the fields 
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In 1971.  167,800 tons of HDPE was exported from Japan,   of 



of injection molding,  film and tape,  rope,  etc.    at 

•hown in Table IV-282.     Demand haa marked an annual 

growth rate of 40% during the period »f 1 »«5-1 »70, and 

is estimated to grow at 14% (*r annum until  1U75 mid ¿it 

IVfu |»er annum during 1975-1 UHI» MM given in Table IV- 

2«3. 

Table IV-2«2     I demand PutUm fot l'I* in Thai Und 

Injection Molding 

Film and Tape 

Monofilament for Rope 

Mr\ 

I S*». 

W  UH       '•»fl«l 

li       l      1       1      1       1       11       if 
a.      Dimiti       2,0««       4. SM       J. M«       I. MM    14, M«    H, MW    Kl,MM     »?, MM 

AMN|t 

Ral« •* 
Incr 

b.      Import 
from 

h / • 

l_ | VV ' »- I»« 

1.MW       S.Ma       •. 

m I 

AB part of the Thai pet rochen» leal project, dntneatic 

productton of 24,9tm ton per ymmr of polypropylene U 

•Kpected In 1179.     At present, 

on Importai from «topen. 

t 

114 

PVC 



(Inlt:    l/tar») 

••• Ita     (ir  H    Kkdk 

ti ni      C Ir   Man«*«* 

»TU MIS      Or    H..iikfk<^ 

•fi 11« (Min.)   (Ir   Hanfkofc 

m. IT«     (It   rtanfhok 

¡¡Em rua» 
Tli» demand f«»r aynth#tk ribera *aa 11,400 tona In 

ItTO Iti Thailand,  ait« par-rapita roneumption amount- 

lug lo 0.1 di,  »hlrh «a« almoat S timea aa larga aa 

•.1 kg in Itti.     Th» gr«w»th rat» nf par-rapita con- 

aamadion haa marked It* par annum for th* IM.t-lfTO 

parti«!.      Aaawmlnf a groath rat* of IV, until lü? S, 

par-««atta «<«fte«i ttptt«** »ill reatn I. • kg in I»75 and 

•ia« aeeumlng a rat* of lt% par anmim fur the  1*75- 

t§MI parted, a par-iepèta t onaumption of 2. • kg will 

r—wit, ta* ayaMietlc finar demand la eetimated to raacti 

fi, MM tona anal 117, MM Ion« in l»7* and IWMI,  reepec- 

tlvety aa afcown m Tente IV- 2*4. 

M      'SS if 
«•  ••. aa>  i» ««•  », ta» 

jteMijff.JMttBB, ima. &. JiaüifiJ 
I* m«     moat 

ÜS      'i?        i-*        ¿Ì        "       lî      JJL      JE. 
*% «m  H. mu   M, MM»  m ¡m  »t. a»  i»î,«a» I.**,<M* HT, I 

•Mit** «•» tV» 

MU   datili 

la ally producing Nylon 

eafwotaetam and TP A. 
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country has a production capacity of 4, 800 ton per 

year of Nylon and Polyester fibers in 1970, accounting 

for about 15% of the total demand for Nylon and Poly- 

ester.     If the petrochemical complex now under study 

ie materialized, then caprolactam and TPA will be 

domestically produced in due course. 

Nyl on 

Demands 

Nylon accounted for about 25% of the total synthetic 

fiber demand in 1970.     We assumed this ratio will 

continue in the future,   the Nylon demand   reaches 

17. 700 tons in 1975 and 33, 100 tons in 1980 as shown 

in Table IV- 265. 

Table IV- 265     Estimated Demand for Nylon in Thailand 

(Unit:   tons) 

'79 «80 — H®. 21. '78 

Demand        17,700    20.100    22,800     25.800     29,300     33.100 

Source:    JGC Estimates 

Production/ supply 

A« of 1970, Nylon 6 is produced in an amount of 4, 800 

ton per year (10% of the total demand) by two companies, 

Asia Fiber Co.,  Ltd. and Toray Nylon Thai Co.   do- 

mestic production of Nylon will further get under way 

in the future.     We assumed that domestic production 

will be 40% for 1975 and 100% for 1980, when the petro- 

chemical complex goes into operation, the rate of de- 

pendence on import is estimated to show such a trend 
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as shown in Table IV- 266. 

Table IV-266     Estimated Rate of Dependence on Import 

of Nylon in Thailand 

1975      1976      J977       1978     1979      1980 

Rate of 
dependence      60%       52%      42%       31%       17% 0% 
on import 

Source:    JGC Estimates 

Polyester 

Demands 

The polyester demand occupies about 40% of the syn- 

thetic fiber demand in Thailand.     As this ratio seems 

to continue in the future, the polyester fiber demand 

will reach 31, 700 tons in 1975 and 56, 500 tons in 1980 

as shown in Table IV-267. 

Table IV- 267     Estimated Demand for Polyester Fibers 

in Thailand 

(Unit:   tons) 

1975        1976 1977 1978        1979 1980 

Demand        31,700    36,000    40,900    48.300    52,500 0 

Source:   FAO 
JGC Estimates 

Production/ supply 

Thai Tetoron Co., Ltd. and Toray Nylon Thai Co., 

Ltd. are producing polyester fiber.    The rate of do- 

mestic production will continue to rise year by year. 
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and the domestic product will be able to meet   the 

total polyester demand in 1980, when the petrochemi- 

cal complex goes into operation.     Assuming that the 

rate of domestic production of polyester fiber would 

follow a similar course to that of Nylon fiber, we cal- 

culated the potential market for this item,  as shown 

in Table IV- 268. 

(3)   Potential Market for Plastics Resins and Synthetic Fibers 

in Thailand 

Potential market of those reBins and synthetic fibers within 

the scope of this survey are as given in the Table IV- 268. 

Table IV- 268     Potential Market for Plastics Resins 

and Synthetic Fibers in Thailand 

(Unit:   tons) 

1978 1979 1980 1975 1976 1977 

LDPE 58, 000 66, 000 75,000 

HDPE 28, 000 33,000 38,000 

VC M 22, 000 22,000 22,000 

l'VC 4,000 8,000 12,000 

Styrène 0 0 0 

Polystyrene 11,000 1 3, 000 1 5, 000 

Polypropylene 14,000 17,000 20, 000 

Nylon Fiber 10, 600 10, 500 9,000 

Polyester 
Fiber 19,000 1 8, 700 17,200 

86,000 96,000 42,000 

44,000 51,000 35,000 

22,000 22,000 0 

17,000 22,000 0 

0 0 0 

17,000 20,000 23,000 

22,000 26, 000 6,000 

8,000 5,000 0 

14,400       8,900 0 
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(4)    Expo liabilities of the Indonesian Plastic Resins and Syn- 

thetic Fibers to Thailand 

There» \H a strong possibility that high tariffs duties will be 

levied un import of the counterpart« of those products 

which will be domestically produced from 1979 on in Thai- 

land.     For this reason, there would be no possibility of 

exporting almost Indonesian resins, and synthetic  fibers, 

from 1980 on.     Share range,   from minimum to maximum, 

of the Indonesian plastics was calculated for the period 

1975-1979, as shown in Table IV-269, on the assumption 

that the Indonesian plastics would occupy 20 to 30% of the 

remaining market, after the Japanese share has been sub- 

tracted from the entire market.     For reference, the table 

also contains possible volumes of exports of the Indonesian 

plastics, which were estimated on the assumption that 

the Indonesian plastics would secure 20% of the Japanese 

•hare.     Table IV-269 also gives possible volumes of ex- 

port of synthetic fibers, which were calculated on the as- 

sumption that Indonesian products would occupy 5-10% of 

the entire potential market. 
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Table IV -269 Export 1 Pos sibiliti ' of Indonesian Plastics Hi 'sins 

and Synthetic Fibers to Thailand 

(Unit: tons) 

•75 •76 »77 •78 •79 •80 

LDPE Min. 1,200 1,300 1,500 1,700 1,900 0 

Max. 1,800 2,000 2,300 2,600 2,900 0 
>:< 11,600 13,200 15,000 17.200 19,200 0 

HOPE Min. 400 700 800 900 1,000 0 

Max. 500 1,000 1,100 1,300 1,500 0 
>:« 3,600 6,600 7,600 8,800 10,000 0 

VC M Min. 0 0 0 0 0 0 

Max. 0 0 0 0 0 0 

* 8,800 8. »00 8,800 8,800 8,800 0 

PVC Min. 400 800 1,200 1,700 2.200 0 

Max. 600 1,200 1,800 2,600 3,300 0 

* 800 1,600 2,400 3,400 4,400 0 

Styrène Min. 0 0 0 0 0 0 

Max. 0 0 0 0 0 0 

* 0 0 0 0 0 0 

Poly- Min. 200 300 300 300 400 500 
styrene 

Max. 300 400 500 500 600 700 

* 2,200 2,600 3,000 3,400 4,000 4,600 

Poly- Min. 0 0 0 0 0 0 
propylene 

Max. 0 0 0 0 0 0 

* 2,800 3,400 4,000 4, 400 5, 200 6,000 

Nylon Min. 500 500 500 400 300 0 
Fiber 

Max. 1,100 1,100 1,000 800 500 0 

Polyester Min. 1,000 900 »00 700 400 0 
Kiber 

Max. 1,900 1,900 1,700 1,400 900 0 

*   Calculated on the assumption that the Indonesian Plastics 
resins would secure 20% of Japanese share. 
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Table IV-270     Tax System and Import Duty in Thalland 

Tax System 

Tax System   = CIF price + Import Duty + Business Tax* 

+ Municipality Tax** 

* Business Tax = (CIF price + Import Duty + expect 
profit) x Tax rate 

>!<# Municipality Tax * Business Tax x 10% 

Import Duty 

Product 

PVC 

LDPE 

HDPE 

Polystyrene 

Polypropylene 

Nylon 

Filament 

Staple 

Yarn 

Polyester 

Filament 

Staple 

Yarn 

Import Duty 

40% 

40% 

40% 

40% 

40% 

20% 

20% or 14.4 ¿/kg 

20% or 14.4 ¿/kg 

20% 

20% or 14.4 ¿/kg 

20% or 14. 4 ¿/kg 
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6.        Price 

6.1     General 

As described in IV-2. "Methodology of Market Study", the sales 

prices of petrochemical products domestically produced in Indo- 

nesia are determined based upon a simple model of price com- 

petition in the Southeast Asian region.     Its backgrounds are: 

•       Japan is and will be the price leader in respect to petro- 

chemicals in Southeast Asia.     This fact can be confirmed 

by its outstanding supply volumes of petrochemicals and 

competitive delivery prices. 

°      However, recently. Japanese makers have been facing keen 

competition price and begun to make much efforts to recover 

the prices of petrochemicals to reasonable levels   which 

will have been accomplished by the middle of 1973 in various 

petrochemicals,  particularly in plastics, when consider- 

ation is given to the situation in the recovery of demand- 

supply balances in Japan. 

•      Therefore, by adjustment of the prices of products exported 

fron» Japan, the price levels of petrochemicals marketed 

in Southeast Asia will rise.     And even if reasonable levels 

have been reached in the middle of 1973, those levels will 

further continue to rise at about 2% per annum,  in order 

to absorb the naphtha price and equipment cost increases. 

u       Meanwhile Japan's potentiality for export will be weaken, 

some countries are planning on the next-stage large petro- 

chemical complexes, and additional new complexes   will 

appear in Southeast Asian countries.     On such occasions, 

the structure of petrochemical-supply systems in South- 

east Asia will undergo drastic changes, and a new form of 
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price competition will take place.     In this study such a 

situation is estimated to come in around 1985.     It  was 

then assumed that from that year on, price levels of petro- 

chemicals will stay at a constant level in Southeast Asia, 

despite that there will be cost-raising factors. 

In order to accomplish successful substitution of domestic 

product« for imported goods and exporting to overseas 

markets, the prices of Indonesian products must satisfy 

the following conditioning equations: 

In domestic market 

Ex-factory prices for domestic market + sales charges 

= CI F prices of exported Japanese products + import 

charges 

In overseas markets 

Ex-factory prices for export market + freight + insurance 

» CIF prices of exported Japanese products 

On the premise that the current customs system will con- 

tinue, the import charges necessary for those products 

taken into Indonesia are as given in Table IV- 271. 

Namely, the import charges correspond to about 20% of 

CIF prices.     If it is assumed that charges (sales tax & 

commission) necessary for domestic prices are at the 

same rate as for imported goods, then the difference be- 

tween domestic prices of Indonesian products  and CIF 

prices of Japanese products will be around 10%.     There- 

fore, Indonesian domestic prices can be calculated  as 

the estimated CIF prices of exported products from Japan 

plus the values corresponding to this 10%. 
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Table IV- 271    Import Charges per 1$ Petrochemical ProductB 

in Indonesia 

CIF Price    (1$) 

Bank Charge + Cable Charge    CIF x   1% 

Import Commission " 

MPO " 

Iniport lluty " 

Sales Tux " 

Clearance Charge " 

Sub Total 

Damage 

RP   415.00 

1% "          4.15 

3% 13.45 

3% "        13.45 

5% 20.75 

5% "        20.75 

2% "          8.30 

495. 85 x   1. 5% 

RP   495.85 

7.48 

Final Sales Price RP   503.33 

On the other hand, in order to calculate export prices of 

Indonesian petrochemicals, it is necessary to know the 

freight and insurance to overseas markets.     Actual figures 

for such costs are not available.     However, seeing that 

exports from Indonesia will be concentrated into neighbor- 

ing Southeast Asian countries, we think it reasonable to 

fix those charges at around $40 per ton for those   petro- 

chemicals exportable from Indonesia,  on the basis of in- 

formation obtained from trading firm in Indonesia and 

other neighboring countries.     Accordingly, the   export 

prices of Indonesian petrochemicals are obtained by sub- 

tracting around $40 from the CIF prices of exported 

Japanese products.     The price estimated for  each of 

petrochemicals domestically produced in Indonesia will be 

described in the next chapter. 
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6. 2     Plastics and Others 

LDPE 

Table IV-272     Import Price of LDPE (CIF Price from Japan) 

(Unit: $/ton) 

1969 1970 1971 1972 (July) 

2:10-240 260 250 250 

Reference Values 

1972 (July)    Japanese HDPE CIF Price in Singapore 250$/ton 

" " in Malaysia   270$/ton 

Source:   Japanese Trading 
Firms 

The volume of LDPE exported from Japan to Southeast Asia 

•mounted to 143,000 tons in 1971, accounting for 55% of the 

total export.     This corresponds to 80% of the total LDPE im- 

port by Southeast Asian countries.    In spite of this favorable 

marketing condition, the LDPE price sharply dropped to $120- 

130 in late 1971 on the FOB Japan basis, owing to a series of 

incidents,  such as stagnant conditions in domestic demand, 

the yen revaluation, and the penetration from Western makers. 

Since the summer of 1972, however, reduction in operation 

performed by LDPE makers, and the recovery of the domestic 

price has made the export price come back to $225 on the FOB 

basis ($260-270 on the CIF basis). 

The Japanese LDPE makers are expecting $300 on the CIF 

basis in the spring of 1973 but this is considered difficult to 

attain, because European and US makers are also trying to 

secure some shares in Southeast Asia.     Therefore, the price 

is likely to settle on the $290-290 line at that time.     From 
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then on,  the export price will rise at around 2% per annum, 

reflecting the cost-pushing condition,  and will reach $3 20 on 

the CIF basis in 1980.     The domestic price and export price 

of the liDPE domestically produced in Indonesia were   thu« 

calculated based upon this value as the standard, as given in 

Table IV-273. 

Table IV- 273     LDPE Price Table 

(Unit:   $/ton) 

1977   1978   1979   1980   1981   1982   1983   1984   1985 

Domestic     330     336     343     350     353     356     360      363      365 
Price 

Export 262     268     274     280     283     286     290     293     295 
Price 

Reference Values 

1972 Japanese LDPE CIF Price in Indonesia     260$/ton 

1973 " 290$/ton 

Source:   JGC Estimates 

HDPE 

Table IV- 274     Import Price of HDPE (CIF Price from Japan) 

(Unit:   $/ton) 

1970 1971 1972 (July) 

322 245 210-220 

deference Values 

1972 (July)    Japanese HUPE CIF Price in Singapore    250$/ton 

" in Malaysia     240$/ton 

Source:   Japanese Trading 
Firm s 
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In 1971,  167,600 tons of HDPE w» exported from Japan,   of 

which exports to Southeast Asia accounted for about a thirds 

and are considered to have occupied about 80% of the total lm- 

port of HDPE by Southeast Asian countries.     After the  yen 

revaluation, there was some drop in termH of HDPE price. 

Yet the 1971 export marked a high growth rate of 35% over the 

previous year,  partly because Japanese exporter's are in strong 

cooperative link with Asian market« through processing techno- 

logies. 

From 1973 on, the price is estimated to rise at 2% per annum 

until 1985 under the price hike based on cost-pushing condition. 

Therefore, the CIF price of Japanese HDPE is estimated at 

$340 in 1980. 

Based upon this value as the standard,  the domestic price and 

export price of HDPE domestically produced in Indonesia are 

given in Table IV- 275. 

Table IV-275     HDPE Price Table 

(Unit:    $/ton) 

1977   1978   1979   1980   1981    1882   1983   1»«4   1985 

Domestic     347      354     382     370      374      378     381      385      3WI 

Price 

Export 287      2S4     302     310      314     318     321      335      33« 

Price 

Reference Values 

1972 (July)    Ja^nese HDPE CIF Price in Indanewla    2fO$/to« 

1973 " SMI/lon 

1980                                                      " 340$/to« 
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Tabla IV-27f     Import Plfct o* PVf' H*»!* 

f MF Prie» frtm»  tajian) 

H  nil     |    t«*t) 

itf)l 

J7< 

Ittt 

2V> 

IW70 

.»70 

lt»H 

J4II »m 

Halara«*** Va tur« 

1071 (July»    .laf*na»a* PV«  «Il Prti* »*' *êt**»l*»r«    !*•»•   •«•» 

m Mala%*la     10» 0   ta* 

TI» FVC #*|»H from JajNMt ha« fitta n,  * -rfcn** H*,««» tutm 

In ItVI. «if» »^b ov*r ta* §»r*vl«*»a yaar       tW **t*»H rro».   lat*a* 

to Smrtheaat 4al« acctAH**«* f«»r atMmt un «tf ttw •»»»*«>  »m«***! 

TW« corr*a|*wi«la I« 0S* «f th» total l*V«   im|»»M M« «»W  a«ma 

araa.      Mo**vrr.   Ilfc» I* «*fc»r |tla»tl« ».  I** *«!•••« »*» «« * •*•**»- 

ly <traf**><i.     THia «M iMrfly h#«a«»r «•» tha « .*.,|ir«m«»fi »M«« 

MM»» 4«t«ft t«n*i*trt#e,  »M«* tmfa»H VI M ir**»*  >•!••« •< • »••• 

prl«-* atni that» a«|*»rl t*V<   at limai |.ri»*« «twn that   .1 

PV< . 

A« a rv-MÍl itf vario««« afforta. t*# MIM rrtr» i* l*V«   aafa.rtaaj 

tu SutftHaaat  \aia fr«m .I«HMM* n*»* »•* *>.f%* «Win« tha ta,*1«* 

ttttMtttt« nt  tyrtl »hr««wgh  h**> 101J.  -M« «** « I* !••»•• **• r** 

«<tv+r*«I lu « lava-t «I fit*.If».  •!»»»••. »• •*•»»»•***«'*» ••• »**«»»* 

Ha« l<» • tu m 1*1 S.     M»****». «•• attat*»*«» MI    * »»»«ii* 

•*«)•*/ ",   PkMttftMa*  %«MMI « «aparta» ara *•*•* n» »«*•*»» ••%« 

and Importa** l*VI   »Hl ha IM raaaêngit i#t4»««*t »»% **j*«*a>«M« 

rally priafuraë KV4   IH Ha» rulara,     >«* »»«»». r#aa*a»,  Ma» t il 
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pH«-» «* PVt   »«pnrl»«! frtwn Japan ta »atimated to Ha» at an 

avara«» rata «*f I* P»r aimiin from I its ami «ill raach $310 

ta II 

Ttw i*«9*»a«i« prtr» anal »«port |»H« •» <»f IN» PVT <inm»aUcally 

ta> lnaVm»»ta mr* ftvaa Mi Tabi» IV- 27?. 

TaW» IV- iVt     l*VI   I'rk» TatiU- 

0 nit:   I/tun) 

till   Itti   litt   Ha»   Itti   It 12   Iti*   liM  jftf 

ttl    IM     "«     **»     M*     »«•     *«*      ***     ,55 

Ut     !§•      IM     ITA      f?1     !?•     2?«      213     21S 

IMI (Affai 

••ft 

I 

l«Vt  C It pmr in laéonaata     2 VU  ton 

¿Milton 

:tia$/ton 

Ptmirt»    JIM' Fatima!»« 

«la«» «w V« M aaa tat a»»» Imparta« tu ta4a»»ala,  w» »«limata« 

•ia Vt «• *»•»» »* »H«***»»*», taatn« tat« a«i«mn! ih» ti«n«i  in 

v« *l »«fair« ti«»» lapa» l*> ta» l'Atti petara, Kur»a.  »t<. 

'• Vi M »«a»*»« •«• «aaipaaaat   %»ta amm*ajnta«1 lo 14,Mi 

** i«vtia  il ti»«*« »*»»f ta» pr«*%MMM *»ai and almoat !«•% 

«f «a» Taamaiait  *»•«*» «**•»< VtH impuri. I    IM tn» ha*« n round 

a* «W» »w» ranal«* VI « aaaatrt fr**t. Japan. la»r» a/aa a pron- 

ità» «rf *»*» »militami»«» ta ta» »apa*H prtr». 
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The low price level did not turn upward in early 1972,  and even 

dropped to $90 per ton on the FOB basis (or a CI F price of $ 110 

per ton).     Ai of October 1972, the CIF price recovered to $130, 

and 1B predicted to reach a preferable level of $ 1 60 in the mid- 

dle of 1973.     The CIF price of Japanese VCM is estimated to 

grow at an average rate of 2% per annuiti from 197'.* on and will 

reach $180 in 1980.     Using this value as the standard, the calcu- 

lated the domestic price of the VCM domestically produced in 

Indonesia, results of which are as «ivon in Table IV- 27H. 

Table IV-278     VCM Price Table 

(Unit:   $/ton) 

1977    1978   1979   1980   1981   1982   1983   1984   1985 

Domestic     192      195     198     200     201      203      205     207     210 
Price 

Reference Values 

1972       Japanese VCM CIF Price in the Philippines 
130$/ton 

19*0 in Indonesia      180$/ton 

Source:     JGC Estimates 

Polystyrene 

Table IV-279    Import Price of Polystyrene 

(CIF Price from Japan) 

(Unit:   $/ton) 

1969 1970 

240 250 

Reference Value 

1971 

245 

1972 (July) 

240 

1972 (July)     Japanese Polystyrene CIF Price in Malaysia 
230$/ton 

Source:   Japanese Trading Firms 
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The polystyrene export from Japan marked 71, 700 tons in 1971, 

up 9% over the previous year.    Of this amount,  80% was  ex- 

ported to Southeast Asia,  and particularly it is noted that 50% 

of the total export was to Hong Kong.   Japan's polystyrene ex- 

port to Southeast Asia is estimated to be about 65% of its total 

import of polystyrene.     Similarly as in other plastics   pro- 

ducts,  the polystyrene export price drop|>ed as a result of com- 

petition among Japanese makers having excessive production 

capacities,  but from around spring of 197 2,  it showed a sign 

of recovery, reflecting better domestic balance of demand and 

supply in Japan.     The price is likely to climb up in 1973 to a 

CIF price of $290,  which is considered as a reasonable level. 

However, as in the case of PVC, more Southeast Asian countries 

are inclined to possess their own polystyrene plants,  and this 

trend probably serves to control the rise of polystyrene export 

price. 

In the final analysis, the CIF price of Japanese polystyrene, 

which will be on a $290 level in the middle of 1973,   is 

Table IV- 280     Polystyrene Price Table 

(Unit: $/ton) 

1977   1978   1979   1980   1981    1982   1983   1984   1985 

Domestic     336     341     345     350     352      354     357     359     360 
Price 

Export 266     271      275     280     282      284     287     289     290 
Price 

Reference Values 

1972 Japanese Polystyrene CIF Price in Indonesia    240$ /ton 

1973 " 290$/ton 

1980                                            " 320$/ton 

Source:   JGC Estimates 
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estimated to increase at an average rate of about 1. 5% per 

annum to $320 in 1980.     The domestic and export price of the 

polystyrene domestically produced in Indonesia are given   in 

Table IV-280. 

Polypropylene (PP) 

Table IV- 281     Empört Price of  IM» 

(CIF Price from Japan) 

(Unit:   $/ton) 

¿968 2989 ¿970 Hm 1972 (July) 

340 330 345 248 200 

Reference Values 

1972 (July)   Japanese PP CIF Price in Singapore    230$/ton 

in Malaysia     270$/ton 

Source:   Japanese Trading 
Firms 

The Japanese PP export started in 1965, and since then it has 

rapidly grown to reach 162,000 tons in 1971,  which accounted 

for about 25% of the total sales volume.     Of this amount, about 

93,000 tons were exported to Southeast Asia,  accounting   for 

about 70% of the total import of all the countries in this region. 

300, 000 ton ethylene plants newly constructed in  Japan since 

1970,   resulting in a great increase of PP supply capacity, 

caused a sharp drop of the PP price.    Thus by the end of 1971, 

a FOB price came down to $160 which was probably accelarated 

by the severe competition fron» the European and   US  makers. 

Now the Japanese PP makers are trying to get the price back 

to the more favorable one by orderly marketing.     Their target 

332 



price is reported to be $300 or more CIF in the Southeast Asian 

countries. 

Accurate information was not available on the domestic sales 

price of the PP to be domestically produced in Indonesia com- 

mencing from spring in 1973.     However, PP import from 

Japan will continue after that, and the price will not be largely 

different from the CIF price level of Japanese product.      The 

domestic price and export price of the PP domestically produced 

in Indonesia were calculated on the assumptions that the above 

target price comes in reality in 1973. and also that the price 

will continue to grow at an average rate of 2% per annum. 

Results of calculation are given in Table IV-282. 

Table IV-282     PP Price Table 

(Unit:   $/ton) 

1977   1978   1979   1980   1981   1982   1983   1984   1985 

Domestic     357     364     371     380     384     388     391     395     400 
Price 
Export    287  294  300  310  314  318  321  325  330 

Price 

Reference Values 

1972 Japanese PP CIF Price in Indonesia 230$/ton 

1973 •• 290$/ton 

1980                                •• 350$/ton 

Source:   JGC Estimates 

Dioctyl Phthalate (POP) 

Japan's DOP export to Southeast Asia stood at about 31,000 tons 

in 1971, accounting for 90% of the total DOP export from Japan. 
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However, this amount is estimated to decrease, because 

European makers have been actively making efforts to market 

their product in this region.     Under the impact of upward trend 

in the price of octanol, one of the raw material for IXM'   pro- 

duction, the C1F price of Japanese product will increase from 

the present $270-280 to $300 in the middle of 1973,  and to $350 

in 1980.     Using this value as the standard, we calculated do- 

mestic price of the DOP domestically produced in Indonesia 

results of which are as given in Table IV-283. 

Table IV-28 3     POP Price Table 

(Unit:    $/ton) 

1977   1978   1979   1980   1981   1982   1983    1984   1985 

Domestic     367     374     382     390     394     398     401      406     410 
Price 

Source:   JGC Estimates 

Ethylene Glycol (EG) 

Japan's EG export marked at 47,000 tons in 1971, down about 

20% over the previous year.     Its export to Southeast   Asia oc- 

cupied about 55% of the above volume, and is estimated   to 

correspond to 80% of the southeast Asian total import of EG. 

Sharp decrease in EG export from Japan was brought about by 

the fact that Japan's domestic demand-supply balance turned 

to tight Kituation in the latter half of 1970 leading to price  in- 

crease.      Under these circumstances, the ("IE price in  the 

range of $210-220 of Japanese EG can be reasonable one. 

We assumed that the CIF price continues to rise  a«   2% per 

annum in the future, it will reach $250 in 1980.    The ex-factory 

price for domestic sales of the EG domestically produced in 

Indonesia are given in Table IV-2B4. 

334 



Table IV-284     EG Price Table 

(Unit:  $/ton) 

1977    1978   1979   1980    1981    1982   1983   1984   1985 

Domestic     257      261      286     270     27 2     274     276     27 8     280 
Price 

Source:     JOC Estimates 

Caprolactam 

Japan's caprolactam production occupies about a fifth of world 

total production.     The Japanese Nylon industry mainly produce 

Nylon 6,  whereas the United States and Western depend more 

upon Nylon 66.      The caprolactam export to Southeast Asia 

marked at about 26,000 tons in 1971   (aboi t 65% of the total 

export), and is estimated to increase by M% in 1972,  reflect- 

ing the retirement of Allied Chemical of the U. S.  from South- 

east Asian markets and successful Nylon production in Korea, 

Thailand,   Hong Kong, the Philippines,  and India. 

However, again by the the unfavorable market situation in Japan, 

the export price dropped by 20% from the 1970 level, and is now 

estimated to stay on $450 on the OF basis for tl*e export  to 

Southeast Asia.      Future trend in the CI F price of caprolactam 

will he affected both on «me luind by the activated ck»mt>tttic de- 

mand« in Southeast   Asian countries und Japan, ¡nul oti the other 

hand, by the self-sufficiency plans foi this product IM Korea, 

which has been main importers of Ja|»ane«e caprolactam. 

From long-term point of view,  the C'Ir' price will tncreaN* to 

$550 in 1980 on tlie basis of which we calculated domestic price 

of the caprolactam domestically produced in Indonesia,   as 

given in Table IV-MS. 
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Table IV- 285     Caprolactam Price Table 

(Unit:    $/ton) 

1977   1978   1979    1980    1981    1982   198S   1984    1985 

Domestic    565     576 
Price 

588     6(10      612      tílí4     HM7     (Hi)     GBO 

Source:     JCiC Estimates 

Terepatharic Acid (TPA) 

Indonesia has so far imported no TPA.     Even those Southeast 

Asian countries which have polyester plants are importing DMT 

and Japanese export of TPA to Southeast Asia was as quite 

•mall 210 tons in 1971.     This ii because polyester production 

from TPA wai commercialized in recent years,  and it may be 

•aid that international price of TPA may have not yet   been 

fixed in Southeast A Nia. 

However, by the moves of the domestic  TP \ price in Japan 

and the information obtained troni manufacturers we estimated 

a reasonable (Tr' price of TPA to IMP about $.m\.     The  C'il 

price will move up 2*¡  per annum,   reflect inn 'he cine of pro- 

duction cost and the CTK price «if the Japanese IP \ will become 

$4S8 In I WW.      Ha sed upon thin esti mat«-,   *e calculated   the 

domestic price of TPA in I«MIOü*NíM,  MK shown in  I able l\ - ititi. 

ttinti« Ml« 

Table  IV -18«      TI'A Price   I abb 

(t tut     $   ton) 

i »77    K78    If 7»    m»    1881    ]_'•!£   Ht Ht    I9ë4    IHHS 

4m     4M*      4*4i      4711     4811     4«M«     MM*     MO      Vit! Priée 

Heferem* Values 

I8TS latsiiteae TPA C Ir Prue «IMI $   too 

4 m I  tun 

Natter«*      JfH   r Mtimsrfea 

. itti - 



V.     RESOURSE STUDY 

1.      Petroleum 

1. 1     Crude Oil Situation in Indonesia 

Indonesia is the second largest oil-producing country after Iran 

in the ECAFK region.   Trends in production and exports of Indo- 

nesian oil are as given in Table V-l below. 

Table   V-1      Trends in Oil Production and Export 

in Indonesia 

Year Production Export«        Percentage of exports 

(x 103 kl) (x 103 kl) (%) 

1165 28. 1 50 15.314 54.4 

1966 27. 283 15.087 55. 3 

1»67 29.782 17.018 60. 2 

1968 35, 178 23. 127 65  7 

196» 43,000 30,021 69. 7 

1970 «9, S3« 36, 295 73. 3 

1971 55, 3tM» ii. a. n. a. 

1972 70. 38« ii. a. n. a. 

117* 80. «28 II. a. n. a. 

Predict IHI  fi^uri'M. 

Source: Mintwir\ of Mining.  Hie Government of 
liidotifHia 

In urdter to «how ho* largf a position petroleum takes in the Indo- 

nesian ecuiiuriiv, U*i us make a reference to the He|mH on Inter- 

national Helemce of I »avuteli ta published by Bank Itidotieeie. (If the 

total 1970 export M of $1,2114 million, petroleum exporte amounted 

tu $443 niiilfejti, which accounted fur M. ê% of the total. 
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Of the corresponding 1971 figure of $1,364 million (estimated 

value),   the oil exports  amounted to $574 million,   accounting 

for 42.1%.   The percentage of oil exports is trending upward year 

by year,  a« it is predicted that in  1972    the oil exports  will 

reach $1,014 million or 54% of the total exports  of $1,88!) 

million. 

Indonesian crude oils  are particularly characterized by their 

low sulfur content a« compared with Middle East crudes (e. g., 

average 0. 1% of sulfur content in contrast to average 2. 3% in the 

Middle East crudes).    This characteristic makes the Indonesian 

crude oils quite valuable for the control of environmental pollu- 

tion, which is now arousing worldwide concerns.    As of May 

1972, the posted price of Indonesian Minas crude is $2. 96/bbl 

($18. 62/K1), as compared with about $2. 5/bbl ($1 5. 73/K1) of 

the Mideast crudes (the price of the high-sulfur Khaf.ji crude is 

$2. 25/bbl (|14. 15/KD). 

Tabi«   V-2      Volume« of Oil Production by Producer 

(I nit:     x 103 Kl) 

1171 1972 

Prvétctad fifurta 

gmtre«:    Mliitatrv of Mining, Ut« Government "t ludoueaU. 

1973 

Pert am in» 
Unit   IV 7, M5. 73 (13. 7»o) Ö. 529. HI (   9. 5"ü) 8,832. 77 (11. 0%) 

Calta)* 45, 415. 97 (82. 0'"o) 51. <>I8. OH (75. 0%) 50,548. 49 (62. 7o;,) 

Stan vac 1, tiao. Of» (   2. Wo) 4. 230 67 (   " 0%) 4,874. 94 ( 6. 0"„.) 

Utltvra 774.33 (   1 4%) a, m>7 OH (11 5%) 16,372. 23 (20. 3%) 

lot at 55 »•ft. M 70, 3 Hit 64 80,628. 43 



With respect to oil production, the 1% or less sulfur crude oil 

accounts for about 900 x 106K1  of the world total production of 

2,000x 106K1.    If the U.S. crudes of low-sulfur contents 

are eliminated,  the remaining low-sulfur crude production is 

about 400 x 108 Kl, of which Indonesian crudes occupy 14%. 

It is predicted in Indonesia that Pertamina's crude production 

from existing oil wells will trend downward in the future.    But 

Indonesia is now strongly setting forward the development of 

the petroleum and natural gas resources, which have a decisive 

advantage of low-sulfur content,  with a background of world- 

wide sharp growth of the demand for clean energy.    Since 1968, 

43 new oil and gas fields have been discovered.   Therefore, the 

total oil production is estimated to increase in the years to 

come. 

According to Table V-l, above, taken from the Ministry of 

Mining statistics (Indonesia),   upward trend in oil production 

is showin in Table V-3. 

Table  V-3     Increase of Production 

Year Percent over the previous year 

1969 125 

1970 115 

1971 112 

1972 124 

1973 117« 

* Predicted values. 
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For example, the Djatibarang oil field, recently developed by 

Pert am in a, with a reserve of estimated 630 x 106 bbls (100 x 

106Kl) of low-sulfur crude oil, is expected to produce 30, 000 

BPCD (4, 770 Kl/D) of oil by March 1973 and even 150,000 BPCD 

(23, 850K1 /D) in the latter half of 1973. 

Caltex, occupying about 80% of the Indonesian total oil produc- 

tion,  has announced that it would make an additional investment 

of $60 million, to increase oil production to a 1, 000, 000 BPCD 

(159,000 Kl/D) level in the near future.    The company recently 

signed an execution contract with Pertamina to the effect that the 

company's activities under the production share system would be 

extended until 2001,  and thus the company will increasingly make 

more active and steady efforts in developing new oil fields. 

Under these circumstances,  President Sutowo of Pertamina has 

stated that the oil production would reach 1, 500, 000 BPCD (or 

87. 1 x 106 Kl annually) in 1973,  2,000,000 BPCD (or 116.1 x 

106 Kl annually) in 1975 and 3.000,000 BPCD (or 174. 1 x 106 Kl 

annually) in 1980. 

As for crude oil exports,  56. 7% of the 1969 crude exports and 

69. 2% of the 1970 ones were destined for Japan.    As a large oil- 

consuming country,  where concerns for environmental protection 

are becoming higher and higher. .lapan will increasingly import 

Indonesian crude oils.    .Tapan's low-sulfur crude import, which 

stood at 36. 6 x 10« Kl in 1970 (of which:   Minas,   19. 8 x 10*> Kl, 

and Duri 1. 75 x 10« Kl),   is estimated to be 55 x 1()(»K1 in 1973. 

1. 2     Petroleum Product Market in Indonesia 

(1)    Refineries in Indonesia 
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All tli» raftwrf I* HIMIHIII ara ipuiii m fwwmw. 

• •«•ptlng IJ«fM r»fln«r> n«n«tf In   I.KMfflAA.     **/****»• «ut» 

«*f th«««> r»ft»«rt*« »r» •• #**#*> •»• »Ha i »i*»» \   4 

A    Int« oll pirn»!   tu  ir« <4»riMi«>   «<   4« «KW <«»»«   %»    M 

I Mid tun g ••rittet,   I «(k*r*M    «Ml ihm nth«? •«*# m •<f»e ••».•>   » 

U»caia«l ti l*i*iigfci»litii lv?\»»»«at>     i>    .t*iiiii.a     t r»* •»'' •«  •» 

ronatrurtt«*« m *wr <*•»«<>*    «ttë •»*»»»»*» t* ID piatmttif. a*#pt- 

laanaattr éVtttartal f«ay l«t#> «ni,   «tat«N«t« *IV MM •«»•«•  >r 

«III I* thus in (h# aalf n««fft«l»M« at Mg* 

A« tor asphalt, th+r* #r* « 1% MM »*» p«+ *»«r «4a*» •* 

Pattffcalati Mr mièti.  «»«I ivo Î« MM *.#» pat »*«# p*a***a   a«**» 

In WoiMifcr<ttti«t »IMI it« l*lMiiM,    * it*tf««*ll> -a«>t »»a«1 «afp» «it 

emulali iv Il%rMtnliiiB Aap*l H*g*ra> ta pr*«*K »* § rt*t»*«l 

•••Halt at M MM *««*»   .r    •*» HM*«M> I»la« a 

H !• r*fK*f"t4Nl «ha« IViAifitM« h*« aWtaV-«« •>« »• »h* »* «ait* »#• 

II«« taf Iwrtiait»» pr Mat»H I»»» «Mal a» t*%*»> »» t**t*   h» *t**t*g*i 

layrang r*fp*«t% anal «M Htaéia ratinar«   *f*»r IH« I ***»*« r* 

flW»rv *• put MM« «ppratkan    *a*t fh-at ta*»* rafiwarta*» am»!«! la> 

M varia« a« «a l« pruafcara pair ««a ««a» u a* ta* .«.»ta»»*!* •*< 

fatar* 

(il   !ttf«ftt*f* «f Mfpaiafi hat *>••*» al a* ««» (^«É***«« 

%ttar* Hirtti half «f th* «tl praflaarta a «a *-*a*»M**a*î è«**»'»» ** 

I»  i«» ttxèunaai* waall ItffcV    H««*»at.   I* t* ••!»*•* »»•*! >K»« «h* 

«*a***atit « «a«*«*i«fNica* ailt t« ****»#»#» M  »tpurt» f»««a lff# «a» 

<a* la« «»atlrarv .  |arm>iit, §»> «tl, «aal   i if«»M  «npai a* partit 

ut« i*«<ta>ru ta>t**a* »aal* «y «Pua« ta» «a* «Mí *«•#*» «p «p* 

tl« 
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With regard to aaphalt, «bout W>% of 200,000 tona/yr. of 

preaent annual demand can he supplied domestically,  when 

tht IMad|u refinery is put Into full operation.    However,  it 

is atreased that infrastructure should l>e further expanded 

for the purpose of Indonesian industrialization,  and asphalt 

demand is continuously growing larger. 

NOT«: In caw asphalt U to lie produced,  it is more advan- 

tageous to use high-sulfur,   but inexpensive crude 

oll.   auch AK,  e. g. .  Khafji crude,  than to use costly 

Mina« crude.    If H|NHit 5h0, <MM( tons are expected 

for the I MO asphalt demand,   necessarv Khafji 

crude oil amounta to 40. 000 Hlttl), (fi, :tfi0ki/D), 

from Which MIMMII   tOO. 000 HMIK   >r.   of naphtha is 

avallatile.    And If this amount of naphtha is allocat- 

ed tu Ote petrochemical raw material,  ahout KHt (MMI 

tofM/yr. of ethvlene will lie produced. 

•* of nil exports is in the form* of residue* »nd heavy 

«41 veluoiiie »a fuel »ouree«. reflecting »he heueflt of lo«, 

of Indian «i—i crudo«. 

1  *     ^HÏ^'Miy «it *•*• »• IVrotltemkal No« Material in Indonesia 

i M »He u*f «am»«* t*«i giteti U\  IVrt *#ttit»M. »»»r >>.*pi>tii, 

•*sitala« lot pen«sito.tr«I aae are ai i»rewe«.   t wm HIN»» u«, 

M »• «rf Stimm» »opjtifca and % mm MINI» t ton M it» „• uv „ <**„ 

atud» Mtt d»>eê»«jpM#«*i i» «* «*tt*e 

Nsf iojifjfut-n»o> «si New »onoofw» 

la m ISM n *M*ert*«»t, it» H 
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plans.     The  production pattern for oil products would be net up 

in such a way that the demands can be satisfied for a given period 

under that pattern. 

If the supply price of naphtha is to be fixed at an international 

price (i. e. ,  FOB price in Indonesia), then we would be able to 

expect that (lie naphtha quantity necessary for the petrochemical 

industry in the future would he provided when this demand is ac- 

ceptable from the view point of national economy. 

Indonesia is trying to set forward both the resources development 

and the industrial development simultaneously.    Therefore,  if a 

long-term industrialization project is planned based upon the in- 

formation on pre neu t state of resources,  there is a possibility 

that such a project will turn out to be too pessimistic.    Kather,  in 

anticipation of future success of the resources development now 

in active progress,  the Indonesian Government expects for a petro- 

chemical complex to tie planned in such a way that the pi.tuning i» 

mit based upon present availability of natural resources,  but should 

contribute to the future development of petroleum resource ama) the 

future program« for supplying oil products. 

Hoch an object can lie achieved In this preliminar* einen    h% píen 

ning «m a petrerheml«*l i*t*>*atrtali'<«t|««< prejec» tweed «g»»« 

maree« fore» »e ting of pet rm hem to el prissWt« and t*% tt«rit>**g »te 

quellt v etti «pMMttttv <tf the re« m •»•rial n«ph<h« required far the« 

proie««. 



V.\2 

%,      Natural Ga» 

2. 1     Natural Gat Situation in indwMli 

liidfNiviia'n natural fas dtaoaitt arr regl.tereil an glvwt in Table 

V-6,  below.   (Thou« flgurea do not include recently uncovered 

new gaa f laida in on «hör« and off añore area«. ) 

Table   V-« Natural tiaa Hgaerve 

(I nM:     * I«* Nn>:,l 

North Sumatra h.tmi 

Central ft«*« atra 2a, 1*« 

South Som«» ra J I. MM 

UVH *• '•* 

Kalimantan *• ^ 

total *«   ' •» 

HMtrte-     |*re<r«oeale frenerai of ml  •••«!«•*•. 
TH* Inéiaiealaa f taverna*»«*. 
If*»     Ititi 

|l*«ftft«  •*••• ,***«»*l*»»**   r*«ef»r    ••*   •*!»•*•*••  »••  »*•«•»*» •*• ***» 

M t*** «a »la» •* •*•• **•* «*•*« «•***  * P**"* ''*•  '••••"»*** i**«*» 

**«**  ***** gew.*. •*•••• ** »*• m **•••••- -•*• «».M***** »• *• •*»**• 

rife» *#»«•*'  «»•••»••<• «** *•»•*• PMI» «•*   •• *-••»*•• 

» i MB **•» pa» ••'<* * • •*** * »• • ••* 

•    •    * - ———* «**a a» »f*i     It <*•*• ****** •##• a» a*» # w 'dB   aSMPPwJBr'''We   SJBMaf   ^pe    w ^» ^^    "^^^F^^^W    W"•1-   " 



- 333 

y 
n 
! 

I 

"6x 
8|| 8 
S. "" M £ 

» w 

iE al 

il 
iS 

s  "^ 

o 

S 
Í 

I 

11.1*1« 
* I §     } •- 

i 
i 

e 

Í 

I 

S 

il    Hi 

I 

» 
ri 

P 

ri 

I 

i 

o 

i 

¡I 

'to 

I 

!l 

0 

Í 

0 

II 

II 

o 

i 

o 

3 c 

I*  i 
i 

o 

o 

! 

Vi 
.5 
.S 

I 
f * 

imi 
*#f 



:m - 

e 

I 
i 

i [Ï 

I 

*J 

alj 

i 

1 
1-3'S 

H 

1.1 

I    'i   'ti 
i  |     s 

ou ¡S 

I -3 I 

I 
S 
ïï 
i 

SU  Jt 

!îi 

! s i 
i'* 

-I 

Ë 
at 

a -Si 

1 
I 
Sì 

H 
i     t i »   i 

t     *    I 

4 3 

t - 

Ë* 

líe       I ' 

a 
c 

I 
O 

! 
I 

i g 

I ï 

5 
T3 

I 

§ 

I 
I 

If     i 

I i I I 
I 
I 



I     I 

111 

I 
* 

j 

i 

J 

! 

j 

I      I 
Ì      I 

i 

I 
M 
f. 

1 

;! 

I 
I 

•I 

*      i 

1 
1 

I   i 
t   i 

§     f 

I 
f 

1  1   I 
I   i    f 

I   I 
i 

1 
f 

I 
I 

ill! 
«111 

I   f 

1 

, I 

I 
t 

I 
I 

I 
« 

I   I 
I 

II  III!   li 



•^ertiti***, ite»« «r» »«iti*»*«! i,» »«mtitnt ìM , mfc N„, '  >r 

»<f »•«*•*«! g««      lu .i(twr «.*<*•    »«t«r»t ««» «IH m.» tw  omU 

•il «Mi « li* Hm *  *r.  I« i*«|Mt«t««Mt. 
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I »IH N»   Kf  # »sf# »tafct! M> W|« 
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i mtonj     I*» e«t*|N*.v i. pr«** *«i •****» »« l»r t*«t .* ihr cui 

ln^.1.« rr«l» »»I..  «••»«»> ^«*  Ml»" "^ ,K,rí      1lM' ^ 
pr,«*,,,^ »n...U,<N I.. 44» « I«* NmT'yr.    I*MM   « '    .1,* «-.-.|N.- 

fit*, |- Inf r.*..l^r»H.*.   ••»<*** MM"»»«»»«'" ».II I-   i*M«lr 

IVr»«n»M>« I »M   V   *»**«* UMIDII« 
• V'NkM'IMMt   I»  •*• gllgtMt    M» 

t  ,     *##MW*. K.L< **..*Jf W^ **S£fi! Iè§f •*","i * * " Af#** 

««  V*. IHM      •*»        ft •*• »•- *••*•*•«•* ••*•«•#>   **••*   •***• •• 

MMil   M*. Mi M» Pt *-*  *•  *•» "-"•»••   t,^|W« P**1 
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Whether M neurochemical ban can be hwated at a remote dtitance 

from natural gaa araatalng areas la determined un the premine 

that natural gaa la produced In auch targe valumea that tht l.NCi 

IN«HI   i (Mi |Miv. 

1.1     AvatUMlUi of natural tlae mm Petrochemical Haw Matarla. 

In |iMt«Ni«-ait* 

A«-r«ar#tng lo «H»« *ft«tletr% »if Mining,  areeent volutin  of natural 

gaa arcador tt«*t «v..Ht. 14» for the aetrorheitil« »I raa material i* 

etatai* aoth a volume «a t« fwrmlt uradorthMi of «it, «mi tim n*r 

vear «*f eth*e»«e, 

(ft* tu« other head.  Uidwneala ha* at» *hu»M*e*i rraerve «f   «tar«! 

gaa a*»* the fk^erwmoat la afjttmtetl« tat the future ftr.idu. Mmi 

•Ita a 1 li gruí i i af ta» areae**  d*% active d»%*l«ajmeti< »if ne« ro- 

tea*» ane) Natural gaa raaaarraa,  atta***** au»»« M *»'!%* f **»< »at lag 

la au* avalle*»*» 

to «aiutai gaa Ma» twianaalaa l«*er*e*ea« 

aa at tta aneeUâai «a»* Ha» praaeat pe*r«r*#*,it<.t 

rt*lt *•*»••» prenee» a**-** he «aanaaal heee* «gee» i»t«rt 

i Mt juiimaeaui •» mariai •    «nel ta» atoa* «**.H*W serve 

mm m aataral t— de» el» »ai mu m*m*mm§ »•% »Ue tt«Mf »he 

v «aal ******* «at *** r <*e *%*§ef t*l IM»«««»! •-• r**ietrtd tar 
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3.       Lignite 

3. 1     Coal Situation in Indonesia 

I'll« following two tables show the coal production and demand in 

Indonesia in the past several years. 

Tabi«  V-10    Coal Production 

(Unit:    tons) 

Yfjsr Urobilin Bukit Asam Mahakam Others Total 

INI »77.616 •47,135 345,osa 320,171        2 000,630 

IMS il. 04« 250. 290 40,212 - 390, 548 

INI too, «SS 114,136 34,20« - 310, S29 

It* 7 76. IM 112,038 21,042 - 209.274 

19M 71.170 78, i50 16,353 - 175.073 

10430 •f.117 112,701 0,232 - 190, 120 

1070 M.NI IM. ti« 0 • 160, 000 
(••Utnrtsd) 

1071 •0.730 100, SSO 100,260 

labi«   Vil   Cual Uwmanéa 

Nat Matai im 
(1 nit:     tona) 

Vf*r Ma4t«a¿ ñ»f»r Mfruitf Caw»ant V«*a«U E avori Uthcra Total 

ist« 4i«   .12 », 4*2 fi*. SSJ •S  ^54 2**   -»22 473, I4T '155. 131 1   «It, 5tt 

ISS*. fi  Mi II 44« 1.4S2 4V tS7 - 2. fi'14 11. tftS 2*2,5» 

ISM. I«: mi It 41» 12. TSÏ íl. 1 It - - 7.S52 21*. IM 

ISfcî IS«  «.H. 4 SB« st. *i < IS. 144 - I.I«» 1. 7*1 1*4.422 

IS»« .*   7t. . i  «.M ».   «SN H   Ml - «. mj • 42« 1l*,«24 

0>Tt«w««j| 

* «7 IM 

1 *4 

1. %• 

«   I« 

1 H 

as ft 

14. »t 

s 

IS. «7 

VII 

Il .ss 

i ss 

Ito t«iitV V • It «•!••«• I0MS4 ttvf etssJ 

•aMS) r*>llt«ag ve«e sjy y«sr.    Tis» 

tSMM fa)«Httl4>C   BSaSawttSèSlSt 

In 

In esani 

IMI« 

HI 



Particularly, the adoption of diesel locomotives by the Indonesia 

National Railway resulted in a sudden decrease in demand in 1965. 

The Mahakam mine stopped production in 1970.    Coal minen of 

the Mahakam coal field are scattered along the Hiver of Mahakam 

in Eastern Kalimantan,  spacing quite a long distance up to the 

coast (the River of Mahakam is 740 km long).    This incurred a 

serious economic problem. 

The coal reserves in the Ombilin mine are estimated at approxi- 

mately 480 x 106 tons.    Reserves within a depth of 700 m or less 

from ground surface, an easily producible range, are estimated 

at about 240 x 106 tons, of which approximately 130 x 106 tons 

are expected to be actually producible.    The Bukit Asam coal 

reserves are estimated at approximately 280 x 106 tons. 

S. 2    Analyses of the Ombilin and Bukit Asam Coals 

We made detailed analyses on samples of the Ombilin and Bukit 

Asam coals.    Detailed discussions are given in Annex C.    In this 

discussion, the criterlons used to rank the Japanese tertiary 

coals ware applied to evaluate the usage of these coals,  because 

Japanese tertiary coals have been studied most thoroughly of all 

the tertiary coala. 

An outline of the two coals Is aa follows: 

(a)    Roth t»f the Ombilin and Huklt Aaam coals characterized as 

the tertiary coala,    detallad «ata indicate that Hit' to«IN have 

H-contents lower than those averages of Japanese tertiary 

coala. 

<»)   The laatMUn cool ta a iimtnirr- coal, an« tita Muait 

. *M 



Aaam coal I« » llgnlt«.   Both of th««e coala have no caking 

property. 

(c) Though they are low-rank coal«, they have considerably high 

fuel ratio (fixed carbon/volatile matter), aa compared with 

those of coala of same rank.    This may be due to the low »I* 

content. 

(d) They have no auch fuaite aa contained in the Australian coal. 

Buktt Aaam coal haa «emlfusinUed coniitltuent but in quite 

•mail quantities. 

(e) Content« of aeh, sulfur, and pho«phoru* are low.    This is 

remarkable in the Ombilln coal. 

(f) In the Ombllin basin, the thick*««* of the co«l seam« «nd 

the queliti«« of the coals aro ««ported to be uniform.    Io 

the contrary,  in the Bukit Asam basin it is «uppoaed that 

the qualiti«« of coal« vari«« remarkably by place due to the 

thermal m«t amorph I am by tg*«ou. intrusi«*.    In addition 

the envlronmontal clrcum«tanc«« of coal eepm.it ion in the 

Utter ba«in «som to warn of probability m future produc- 

tion of higher S-contont coal. 

H may lie somewhat rough conclusi«* that II-ronton« m the«» 

coala »re loo« than those of the lap«n««e tertiarv rools.    »W 

fact that many of tho «listing dut« «how the higher ...««»tier «< 

fuel rath» «eein« to ««««port »he «l*»ve aaaumpt»*•»•,    In Kuan 

A«am lutein,   the coal Is changed into the higher t *«a  « «at 

!•>  the  thermal metaniorpbt««.  »"   igtt*«»«a iMiruaion.   Ihn« 

ev«r.   no yield of the strong calling cool foe *•* •* bias* 

furnace «hoold be expected from thè. bao*   boe*uoe originai 

coal unaltrred I« regarded «a the licite »Ho loos hj 

111 
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VI.      PETROCHEMICAL COMPLEX 

1.       General 

Results uf market demands forecasting, described in details 

in Chap.  IV.   MARKET STUDY, have led us to select the 

following 10 commodities as promising petrochemical pro- 

ducts with sufficient demands to afford their (iomeutic-pro- 

duction in Indonesia; namely, VCM,  PVC,  LDPE, HDPE, 

Ethylene Glycol, Polystyrene, PP, DOP, Caprolactam, and 

Terephthalic Acid. 

In this chapter we will show how these promising petrochemi- 

cals can be produced in Indonesia, and for this purpose, we 

will present examples of typical and reasonable petrochemi- 

cal complexes using naphtha and natural gas available in 

Indonesia as the starting feedstocks and reflecting technical, 

economical, and other pertinent factors. 

1.1    Premises 

The following premises were first laid down in considering 

petrochemical complexes: 

(1)   As a principal attitude toward a measure to cope with 

varying market demands, we would consider complex- 

es on such scales as to meet as fully as possible the 

estimated demands in market.   This is because: 

a)     In the case of petrochemical complexes with a 

large scale merit, it is more advantageous to 

construct as large plants as possible, only if there 

are large demands; 
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b) Since a huge amount of investment is needed, ex- 

pansion will not be readily performed,  and there- 

fore, opportunity cost is large for the time when 

the demand will outrun the supply; and 

c) The market structure comprises approximately 

80% domestic and 20% export market.    Because 

this degree of dependence upon export fall within 

a reasonable range,  there is no fear that a Hiiita- 

ble operation rate cannot be maintained, even if 

we consider a complex on such a scale as to de- 

pend upon the above market structure. 

(2) At a domestic market condition, we would consider 

petrochemical complexes with a proviso that there 

would not be taken strong protective measures for the 

domestic petrochemical industry, such as import banns 

or high tariffs barrier against import of overseas 

petrochemicals.   In other words, the products coming 

from the petrochemical complex which we are now 

studying on will have to be produced at such costs 

as to enable them to stand competitive against those 

petrochemicals flowing into Indonesia from abroad. 

(3) As stated in a section in Chap. V.  RKNOIHtCK STUDY, 

the Indonesian Government asked UK to plan on petro- 

chemical complexes,  and to submit the qualitative and 

quantitative requirements for petrochemical raw ma- 

terials,  giving our regards to the demand« from 

markets and giving little regard to the present availa- 

bility of such raw materials as naphtha and natural 

gas.   Therefore, we would plan on petrochemical com- 
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plexes on the assumption that all the requirements for 

raw materials are satisfactorily supplied. 

(4)   Orientation of complex sites are not made. 

The complex site is not necessarily limited to a natural 

gas producing area when condensate produced in LNG 

production is used for petrochemical raw material.   It 

should bt> noted, however, that the required minimum 

economic size of a LNG production plant is 2 x 106 ton 

per year in terms of LNG or 3, 200 x 10^ Nm3 per year 

in terms of natural gas. 

When the production of natural gas does not reach to 

this amount,  LNG production is not feasible, and then 

the price of C9+ fraction can not help increasing since 

gaseous met.   ne is of no value unless it is used as fuel 

or for other purposes in or near the natural gas produc- 

ing area.    Therefore the plant site based on natural gas 

cracking is recommended to be near the natural gas 

producing area. 

At the present stage, we will not pinpoint any specific 

producing area so that orientation of complex site is 

left for the following study. 

1.2     Alternative Complex Scheme Associated with Products 

As concluded in Chap.  IV, MARKET STUDY,  results of 

this market study have left the 10 commodities as the pro- 

mising petrochemical products which are likely to have 

reasonable demands in the Indonesian market.   The follow 
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ing pairs of products, among others, are interrelated with 

each other. 

In order to produce PVC, of course VCM production is ne- 

cessary, but since VCM can be externally marketed in the 

form of monomers, it is numbered as a commodity.    From 

view point of production,  VCM/PVC may be regarded as 

a unit in the complex organization.   Both of ethylene gly- 

col and terephthalic acid are used as the raw materials 

for polyester fibers, and it is desirable to produce both of 

them domestically so far as there is no extremely bad 

economic feasibility with them.    DOP is a plasticizer ne- 

cessary for PVC processing, and it is also desirable to 

produce it domestically unless its economics is extremely 

bad. 

From the foregoing, it is not of importance to study an 

alternative scheme by changing types of products from 

such small numbers of products in the downstream sector. 

Therefore, we planned on complexes organized with the 

above 10 commodities, and studied their economic feasi- 

bility. 

1.3     Alternative Complex Scheme Associated with Processes 

Naphtha and natural gas are conceivable as the petrochemi- 

cal raw materials in Indonesia. 

Note:       Although kerosene, gas oil, and crude oil may 

also be mentioned as the petrochemical raw ma- 

terials, kerosene is an oil product with the largest 

demand in Indonesia; kerosene and gas oil crack- 

ing usually results in larger amounts of propylene 
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and C4 fractions, and it is not advantageous to use 

them at a complex in Indonesia, where the demand 

for ethylene is especially large.    As for crude oil, 

the cracking technology imposi'» a problem and is 

unusable in a commercial plant. 

Naphtha cracking co-produces olefins and aromatica. both 

usable as the basic chemicals for petrochemicals produc- 

tion, whereas natural gas brings about olefins only,  and 

little aromatica.   If natural gas is used for the complex, 

it is convenient to make use of a naphtha reforming process 

additionally, in order to obtain aromatica.    Therefore, we 

planned a complex based upon naphtha cracking, and as the 

alternative scheme associated with processes, we planned 

another complex based upon both natural gas cracking and 

naphtha reforming. 

1.4    Scale and Start-up Year of Complex 

Competitiveness of a complex is determined by the types 

of products from the downstream sector of the complex, 

production scales thereof,  and the prices of basic chemi- 

cals such as olefins and aromatic supplied to the down- 

stream sector. 

The  above discussion leaves us to a fact that the competi- 

tiveness of a complex is directly dependent upon production 

costs of basic chemicals, namely, the complex scale. 

The trend in the scale of petrochemical complexes in the 

world is as shown in Table VI-1. 
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Table VI-1     Scale« of Petrochemical Complexes 

Scales (Unit: 1,000 ton per 
 year of ethylene) 

<200 

^=•200 

^300 

400  -  550 

No. of complexes 

13 

18 

11 

11 

(These complexes are now in completion of construction, 

under construction, and in planning stage,  as of 1972) 

Most of complexes with less than 200, 000 ton per year of 

ethylene capacities are possessed by those countries in 

which special protective measures are taken.    The world- 

wide standard of internationally competitive scale is con- 

sidered to fall between 200, 000 and 550, 000 ton per year in 

terms of ethylene. 

According to the Market Study, the ethylene demand in 

Indonesia is found as the table V1-2. 

It is generally acknowledged that an economically desirable 

operation rate of a plant is at least 70%, although any plant 

is operable within a range of 60-110%. 

For a complex with naphtha as the raw material,  we fixed 

its scale at a mid-point level of international-stale com- 

plexes (200,000-550, 000 ton per year), i.e. ,  300, 000 ton 

per year in terms of ethylene production. Then we found the 

year of operation start-up at 1980. 
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Note:       Since in Indonesia ethylene glycol will be used together 

with terephthalic acid for production of polyester fiber, 

we have made the production amount of ethylene glycol 

correspond to that of terephthnlie acid.    The naphtha 

cracker of 300,000 ton per year in terms of ethylene 

gives 34,500 tons/yr. of terephthalic acid,  then the cor- 

responding amount of ethylene glycol is 15,000 tons/yr., 

thereby the ethylene demand for this ethylene glycol 

being 18,000 tons/yr. 

Therefore, ethylene demands total 195, 500 tons in place 

of 211,600 tons for 1979,  and 220, 900 tons in place of 

242, 000 ton» for 1980 in table VI-2.    The operation start 

up year of complex is so set as to permit more than 70% 

of operation rate for naphtha cracker, and the start-up 

year is decided for 1980. 

We also fixed the scale of a complex based upon natural gas 

cracking and naphtha reforming at 200, 000 ton per year in terms 

of ethylene, with its operation start-up scheduled for 1977.   The 

year 1977 is also the earliest year of plant start-up, when atten- 

tion is paid to the period necessary for plant construction from 

now on. 

1.5    Capacities of Downstream Plants of the Complex 

As for the downstream plants, we would fix their capacities so 

as to meet the demand from market as much as possible.    In a 

normal manner, the plant capacity is fixed at such a level as to 

afford full operation within several years of start-up.    In this 

case, we would fix the plant capacities in such a way that the 

production at an operation rate of 70% is equal to the demand 

in the year of start-up. 
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It should be noted, though, that we would also take rates of growth 

in demands into consideration, if it is predicted that the demands 

for certain products will either grow sharply or merely at slow 

rates. 

1.6    Criteria upon which to Evaluate the Economic Feasibility of 

Petrochemical Plants 

The petrochemical industry should not be regarded simply as a 

material-supplying industry,  but as a key industry to have pro- 

pagation effects on national economy and society and give incen- 

tive to the industrialization of a country.   Whether the petro- 

chemical industry should be established or not will have to be 

considered not merely from a viewpoint of profitability, but from 

a higher standpoint. 

The petrochemical complex can be grouped into a sector to pro- 

duce basic chemical«, i.e., olefins such as ethylene, propylene, 

etc., and aromatica such as benzene, toluene, and xylenes, and 

a downstream sector to produce various intermediate chemicals, 

synthetic resins, and raw materials for synthetic fibers. 

In developing countries, the basic chemicals production sector, 

which is the central part of a petrochemical complex, is usually 

operated under a state-owned or a partly state-owned company. 

On the other hand, the downstream products sector necessitates 

different sales networks for its various products, and requires 

elaborated sales techniques,  such as, for example, technical 

services to users, managerial and capital assistance, etc.    It 

is thus desirable for the latter sector to be operated by half pri- 

vate or wholely private companies. 

The basic chemicals production sector should supply the down- 
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stream products sector with basic chemicals at as tow prices as 

possible within the limit of allowable minimum profits, rather 

than pursuing as much profits as possible.    This attitude is de- 

sirable for the project to be so attractive for private companies 

to take part in the complex, and therefore is desirable for sound 

development of the downstream products sector. 

We depend herein on the rate of return on investment, based 

upon the discounted cash flow method, for a means of evaluating 

economic feasibility of plants and complexes.    Since private 

chemical industries generally set a necessary rate of return on 

investment to preferably 15% or more, or at least 10%, we would 

use such percentages as the criteria of evaluating profitability 

of the downstream products sector. 

On the other hand, we set a criteria of 7. 5% for the basic chemi- 

cals sector, because its products, such as olefins and aromatics, 

are consumed within the complex and have no fear in marketing 

them and because there is also no risk in the aspect of produc- 

tion technologies.    (Refer to the standard value cited in .lohn W. 

Hackney, "Control and Management of Capital Projects," John 

Willy & Sons, Inc. , New York,  (1966), p. 196.    This standard 

is a value which Mr. W. Hackney obtained from the studies of 

300 or more projects while he was working for Standard Oil Co. , 

New JcM-sey, and is used not only in the U. S. but also world - 

widely in developed countries. ) 
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2.       Petrochemical Complex baaed on Naphtha Cracking (Cage I) 

2. 1     Complex Integration 

(1)    Complex organization 

In organizing the complex, we primarily tried to meet as 

far as possible the demands for those products which were 

regarded as promising from a viewpoint of market demands. 

However,  seeing that naphtha cracking necessarily produces 

ethylene, propylene,  and other fractions at a constant ratio, 

we determined the types and capacities of plants to foe in- 

tegrated into the complex, taking effective utilization of 

these fractions, volumes of available basic chemicals, and 

other pertinent factors into overall consideration. 

Capacities of the LDPE, VCM,  PVC, polystyrene,  and PP 

plants were fixed in such • way that the production with an 

operation rate of 70% can meet the demand in 1980, the year 

of plant start-up. 

The HDPE plant capacity was fixed so that an operation rate 

of 80% will ltad to sufficient production to meet its demand 

in 1980, since HDPE will have a slower (jemand growth rate 

from 1980 on.   Aromatica production is determined by the 

volume of cracked gasoline from naphtha cracking. 

Toluene with no demand in Indonesia is di «proportionated to 

convert it into benzene and xylene«,  wherein such as aroma- 

tica production system as to maximise p-xylene production 

would be usad in the light of large demand for polyester 

fiber.   Under such a systsm, capacities of the terephthalic 

acid and the eye lohexane /capro lac tarn plants were deter- 

mined by the quantities of p-xylene and benzene produced. 

The EG plant capacity was determined in response to that 
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of the terephthalic acid plant, a« both are used as the raw 

materials for polyester fiber. 

Since p-xylene maximization is contemplated, o-xylene 

necessary as the raw material for I KM* IIHH to be obtained 

from elsewhere.   As described below,  it would be import- 

ed from the U.S. C4 fraction by-produced from naphtha 

cracking contains a large amount of bui ad iene.    For effec- 

tive utilization of this fraction,   the butadiene would be ex- 

tracted for export to the Ü. S.    Its price is set at a lower 

level than usual, because this butadiene is totally depend- 

ent upon overseas markets and because it will have to com- 

pete stiffly with European and Japanese products. 

However, by combining butadiene export to the U. S. with 

o-xylene import from the seme country, we would con- 

sider on some merits, such as easy trade of butadiene,  and 

rejection in transportation cost resulting from reciproca- 

tlve nee of carriere.    There is also another indirect merit 

tant the UUt* production leads to higher utilization of C3 

fraction. 

from the above, we have the following plants organized the 

complex based upon naphtha cracking, which is scheduled 

for upe rati«*« in II 

TI» MbHk ri«»« Magra«! le enow« In rig. VI-1, end opera- 

tion rate« of all plants are a« given in Table Vl-S. 



Plant Name 

(i) Naphtha 

(ii) Selective Hydrogénation 

(iii) Aromatica Extraction 

(iv) IJisproportionation 

(v) Isomerization & p-Xylene 
Separation 

(vi) VCM 

(vii) FVC 

(viii) LDPE 

(ix) HDPE 

(x) EO/E1Ì 

(xi) Sty rene 

(xii) Polyatyrene 

(xiii) PP 

(xiv) Oxo Gas 

(xv) 2-Ethylhexanol 

(xvi) Phthalic Anhydride 

(xvii) DOP 

(xviii) Butadiene Kxtraction 

(xix) Cyclohexane 

(xx) Caprolactam 

(xxi) Terephthalic Acid 

Capacity  (tona/yr. ) 

302,000 (ethylene) 

217,000 (feed; cracked gasoline) 

217, 000 (feed; cracked gasoline) 

26, 000 (feed; toluene) 

29,400 (feed; xylenes) 

128,800 

110,000 

160,000 

35,000 

15,000 

50,000 

50, 000 

60, 000 

35,900 

41,700 

23,400 

60,000 

57,500 

38,700 

33,400 

34,700 

NOTE: ror the technological and economic calculation, the following 

pianta are regarded aa one unit. 

(i)    9tyrene/pnlyatyreM plant:   Aa the total amount of atyrene 

m supplied to the polyatyrene plant of the complex and is 

not sold in the market, atyrene plant ia combined with the 

polyatyrene plant. 

(Ü)    POP-related planta:   The producta from Oxo-gaa, 2-ethyl- 

hexanol and phthalic anhydride planta are uaed aa the t—û* 
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tu the DOP plant, and they are not sold in the market. 

Therefore, these plants are grouped into one unit. 

(iii)    Aromatica-related plants:   All of selective hydrogéna- 

tion,  aromatica extraction, disproportionate!, iso- 

merization and p-xylene separation plants are con- 

cerned with the production of a rom at ics (benzene and 

p-xylene),  and these plants aro grouped into one unit. 

(iv)    Cyclohexane and caprolactam plants:   According to 

the above conception, cyclohexane and caprolactam 

plants must be regarded as one unit,  but they are se- 

parately dealt with for convenience of economic calcu- 

lation, because the former has a depreciation period 

of 10 years, while the latter has 8 years. 

The chlorine-caustic electrolysis plant, the sulfuric acid 

plant and the air separation plant are located at a site near 

the complex to supply it with auxiliary raw materials.    The 

water treatment plant and the electric power station to sup- 

ply the complex with utilities are located at a aite adjacent 

to the complex. 

(2)   Detailed processes used in Basic-chemicals Plants 

Naphtha showing such properties as given in Table VI-4 ¡H 

first fed into the cracking furnace, where it is cracked 

under given cracking conditions. 

The cracked gas from the cracking furnace is passed through 

the steps of quenching, compression, separation and purifi- 

cation, to give olefins and cracked gasoline, etc.   A part 

of methane is used as a raw material for producing oxo- 

gas, and the remaining methane is used «a fuel. 
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Hydrogen is uaed in the downstream plants, and surplus 

hydrogen is mixed with methane to be used as fuel.   A 

cracked product, ethylene, is purified to a polymer grade 

(a purity of 99. 9 vol %).    Ethane, Heparated in the ethylene 

purification step, is recycled to the cracker. 

Another cracked product, propylene,  is purified to a poly- 

mer grade? (a purity of 99. 9 wt   %) in a quantity enough to 

meet the polymer requirement, ami the remaining propylene 

is purified to a chemical grade (96. 5% purity), and partly 

supplied to the 2-ethylhexanol plant and the residual quantity 

is used as fuel.    Propane separated in the propylene purifi- 

cation is used as fuel.   Still another cracked product, C4 

fraction, is produced in a quantity of 121, 000 tons.   Since 

this contains about 50% butadiene, the C4 fraction is sub- 

jected to butadiene extraction, in anticipation of butadiene 

export to the U. S. where butadiene is short.   Raffinate is 

used mi fuel. 

Cracked gasoline is passed through the selective hydro- 

generator into the aromatica extraction plant, where benzene, 

Table Vl-4    Specification of Feed Naphtha (Case 1) 

TBP Cut              IBP 49°C (120"V) 

EP 180°C (355F) 

Yield on Crude 12.6 (vol    %) 11.3(wt   %) 

Specific Gravity 0.733 

API (60/80°F) 81.5 

PONA Analysis (vol %) Paraffin: 
Olefin: 
Naphthene: 
Aromatica: 

62 
0 

37 
1 
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toluene, and xylenes are separated from the feed by extrac- 

tion.   Since toluene has little demand,  it is introduced into 

the disproportionation plant to convert it into benzene and 

xylenes.    Benzene from both the aromatics extraction plant 

and the disproportionation plant is wupplicd to the styrene 

monomer plant and the cyclohexane plant.   Xylenes are 

introduced into the isomerization plant, where o-, m-xyl- 

enes, and ethyl benzene are isomerized to p-xylene, which 

is separated in the p-xylene separation plant and sent to the 

terephthalic acid plant.   Off gas, raffinate and heavy end which 

are produced during aromatics extraction, disproportiona- 

tion, isomerization and p-xylene separation are all eva- 

luated as fuel. 

2. 2     Summarized Data on Complex 

(1) Investment Cost 

Table VI-5 gives necessary construction costs and working 

capital of all plants, by which the complex is organized. 

The complex based upon naphtha cracking costs a total of 

$416. 0 million, of which $60. 9 million is financed by local 

loans in Indonesia and set aside for working capital. 

About $284. 1 million or 80% of the remaining investment 

cost is covered by overseas long-term loans, and the last 

$71.0 million by the owned capital. 

(2) Material Balance 

The material balance is shown in Table VI-6. 

(3) Utilities Requirements 

Table VI-7 gives quantities of utilities consumed within 
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Table   VI-6      Material  Balance   (Cane   1) 

Plant  Name 
Feeds Product» 

Name tona/hr. tons/yr. Name ton s/hr. tons/yr. 

Naphtha Cracker Naphtha 126.6 1,003,000 Hydrogen 

Methane 

Ethylene 

1. 5 

2 1.0 

3H. 1 

12,100 

1 fit!,.100 

302,000 

Polymer Grade Propyl ene H. 7 69,000 

Propane 0. 3 2, 500 

Chemical (¡rade P "P.v lene 0. HO 6H.000 

('4 fraction 1. 5 12,1 00 

Cracked Gasoline 27. 4 217,000 

Heavy fuel 5. 7 45,200 

VC'M Ethylene 8. 1 64,400 

Chlorine 11. 3 89. 100 VCM 16. 3 I2H.H00 

PVC VCM 14.3 113, 300 PVC 13.4 1 10,000 

I.DPE Ethylene 21.2 168,000 LDPE 20.2 160,000 

HDPK Ethylene 4.6 36,400 HDPE 4.4 35,000 

EO/HG Ethylene 2.3 18,200 Ethylene Glycol 

[Methylene Glycol 

1. 9 

0. 33 

15,000 

2,600 

St v rene * Ethylene 1. 9 15,000 
Polystyrene 

Benzene 5.3 42,000 Polystyrene 6. 3 50, 000 

PP Polymer grade 
Propylene 

8.7 69,000 PP 7.6 60, 000 

IX)P-related Chemical grade     5. 7 
Propylene 

45,000 DOP 

Methane 2.3 17,900 fuel Gas 

o-Xylene 2.8 22,200 Heavy fuel 

Hydrogen 0.58 4,600 

Hutailiene C^ fraction 15. 3 121, 000 Butadiene 

AroniaticH-related Cracked 27.4 217,000 Off Gas 
Gasoline 

Hydrogen 0. 18 1,420 Benzene 

p-Xylene 

Raffinate A Heavy end 

('yclohexane Benzene 4.3 34,200 

Hydrogen 0.2» 2,300 Cyclohexane 

Ciiprolactam Cyclo!» xane 4.« 36,700 

Hydrogen 1. 9 1,470 

Sulfuric Acid 7.6 00.100 

Ammonia 4.2 33,400 Ammonium Sulfate 

Oxygen 2.4 19,200 Caprolartam 

Terephthalic Acid p-Xylene 3. 1 34.700 

Acetic Acid 0. 04« 382 Terephthalic Acid 

7.« 60,000 

3.9 30,500 

0.67 5,300 

7.3 57,500 

3.2 25,250 

9.6 76,100 

31 24,700 

11.7 92,550 

4,6 36,700 

11.0    86,800 

4.2     33,400 

4.4       34.700 
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battery limita by process plants, by which the complex is 

organized.    The total quantity is supplied from the utilities 

center which is located at a site adjacent to the complex. 

We planned power generation by means or extraction tur- 

bines which enable simultaneous steam generation.    Up to 

95% of cooling water is covered by sea water. 

(4) Fuel Balance 

As shown by the fuel balance of Table VI-8, the fuel re- 

quirements of the complex can be fully covered by the fuel 

emitting within the complex.    Surplus fuel is supplied U 

the power station and sold in markets. 

(5) Operating Labor 

The petrochemical industry calls for labor force as small 

as 866 persons directly in charge of operation of a relatively 

large-scale complex.   Table VI-9 gives labour require- 

ments of all plants.   Based upon estimated wages paid by 

big enterprises in Indonesia in 1972, and also taking ac- 

count of GNP growth in the range of 6. 5-7. 5% estimated 

until 1980s, we fixed the labor cost at $4,400/man-year 

for supervisors,  $3, 370/man-year for operators and analy- 

sis, and $1,820/man-year for laborers. 

2. 3     Economic Study 

As stated above, economic study was made hy calculation of 

rate of return on investment using the Discounted Cash Flow 

Method.   In attempting economic calculation, prices and costs 

of materials and utilities were determined as described below. 
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Table VI-8   Fuel Balance (Case 1) 

(Unit:   xlO6 Kcal/hr.) 

Plant Name Production Consumption 

Naph'ha Cracker 331 180 

VCM - 15 

PVC - - 

LDPE - - 

HDPE - - 

EO/EG 2 - 

Sty rene 4 Poly aty lana - 17 

PP - - 

DOP-related 45 - 

Butadiene •7 - 

Aromatica-related 151 53 

Cyclohexane - 1 

Caprolactam - 13 

Terephthalic Acid - 30 

Total: 616 309 

Balance • 307 
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(1)    Price of Naphtha 

The price of naphtha for 1980 in Indonesia was estimated 

in the following manner: 

(i) Trend in naphtha price in Asia largely depends upon 

the movement of naphtha price in Japan, the largest 

naphtha consumer of Asia. 

At present, (MF price of Middle Käst naphtha used by 

Japan's petrochemical industry is estimated to be in 

the range of $22 to   $26 per ton, except for the spot 

market price.    Taking these prices into account, we 

estimate the actual FOB price of Middle East naphtha 

will range from $ 17 to $21 per ton. 

Since the Indonesian naphtha price has a merit of less 

transportation cost to Japan ($2. 5 per ton lower cost), 

as compared with the price of Middle East naphtha, 

the FOB price of Indonesian naphtha for the petrochemi 

cal industry will be at about $19. 5 - 23. 5 per ton, ex- 

cept for spot trading at present. 

Meanwhile, OPEC and major international oil com- 

panies concluded at the Teheran conference a con- 

tract to the effect till 1975 that the rise of Middle 

East crude price »hall be calculated by means ol a 

basic calculation equation of: 

(Currant price x 2. 5% + 5^) per year per bbl. 

Since the rate of increase in naphtha price is gene- 

rally smaller than that of the crude oil price, the 

naphtha price is likely to move up at an annual rate of 

about 2%.   Therefore, the FOB price of Indonesian 

naphtha on the long-term contract basi« is estimated 
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to rang« from $23 to 27. 5 per ton, average $25. i (»er 

ton in 1980. 

(ii)    Natural gaa deficiency has imposed a large problem 

on the U.S.  energy industry.    In order to cope with 

this problem, they are planning the import of I.Nii and 

production of SNG by means of steam reforming of na- 

phtha.    When SN(J production pimit* usin^ miplitha UH 

the raw material,  now under construction oc m plan- 

ning stage, are put into operation, 40«, (MM) bbls/day 

of naphtha will be necessary.    In 1974 or  1*1(5, when 

naphtha demand beginn to occur tot SNCi, it IM pi «'(lu- 

ted that the CIF price of naphtha on the Kant («mat of 

the U.S. will rise sharply to a level of $:<4 to $1» p«>r 

ton. 

However, this sharp rise of the naphtha price ia caused 

by rapid changes in the demand-supply structure of 

energy in these years in the U. S.    It is thus predicted 

that the price will settle from 1974 or 1975 on.   Since 

then the naphtha price is likely to move up at an annual 

rate of about 2%. 

Meanwhile,  movement of the prices of the I'.K.  I *et rot vum 

product! hau great impact on the price ay «tern in Carib- 

bean Sea countries and Canada,  then with some lime 

lag, on the price systems in Middle Kaat,  Kumpc,  ami 

finally in Asia.   When consideration is given to a 

transportation coat of about $11 pec ton needed iNtween 

Asia and Kast Coast of the U.S. ,  the effect ol UM na- 

phtha demand destined for energy induatrv in UM U.S. 

will result in a naphtha price in Indonesia ranging 

from $23 to $2S per ton, in ab«»ut IM7S     The» in IWU, 

the price will be $25 4 to $31 per tun, average $2t. 2 

per ton. 
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Ttw patrocHamlrai ii%^M«tr> twipvftillv f(tr«*a«»*a an lnfk»m*aian 

naptttna prie* «if $tl per Um for tMt,  whwreaa the energy 

indwatrv fnrwawwa a higher prire <<l $11 par Um.    \m » mat- 

tar «»( (art.  thprf mat I» an tMljMatmtMtt of rmpñtha pur« h«af 

Hwtwwfn birth intinatriea.     It» me frtutio«* other titan ita|»ttUtH, 

awrti »a tear«**»*» and fa« r»tI,   will hec«>roe mm •• und ttmr» 

wtiHawé In bi»lh i atina »nea anxt will art an the >»i>p*>n**ntM to 

prirw ntke <if naphtha.    Himr    h"»r\«T.  pt-t« -ea nein» ¡His 

c«*ne «UHM» to feigner ainV in mam » aae*.   we e*|*M I tnat 

III» napfctna prtre will »»tile • »« i«<und $1? per dm for  I 

Ml 

(•I    rVican «tf (Miar Maw Materiata and Intermediate« 

Tate» VI*If fivwa aalintatwal pétrea of raw material» ana) 

lata« wand) MI in* «ampler 

ttaH la» ñapen IMI prit» »«Ht id) <ro u» al î% par 

••rirwa <»f »IIIvira*,  pnlvtner-graaV propylene. 

iteal-grada» pnanlen»    an*! frarlMMt gaaohn» were »ach 

wy eoa! ali«« atti*»,  giving r<mauH»raHi«i tu thw 

•«««Htmic fwaatatltty •»* ta» •>•••? lene- and) pr« »pyi»*nw-deriva- 

ti vea pr*td)urtt«ia pianta a*d) IH* •MNIIIU-a -related pianta. 

Prtewn •»! «hl«»rtn»   hv«lr««f*>e).  •»•«§****   «'nwatir mata, ai. 

apilan«  a* t«l a»w la» eatimatwa obtamaM«' when lima» ma- 

ayrlala are pri«dnn»d   natng alwtitart* prt« «*«l tttiliH»» aa 

in ratta VI 11   ai ila» ptarirtiUaia plant, ta» air 

i»»* plani, ani aal furi«  arid plant,   wttt<h ir» l«K<alwd 

ir law « >«np**a 

fw* prteea ..I M.IVNNI» and) wrwttf arni wwrw III» Mttmatwdl 

tir peu»«     Km fur antn»aMn.  il w*a aaa«»n»d inai Mi» 

»i w«*w»4 any « pan *•< il Irtan ina «ran plant (PHlnUI, 
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Gresik) in which ammonia is produced an an intermediate 

raw material.    This purchase would be made at an inter- 

national price, seeing that this urea plant has an inter- 

national acale. 

(3) Price» of By-products 

As for prices of by-products, the lu?at of combustion of the 

by-products was valued at $2.6/10*» Kcal lor l!MO, based 

upon the estimated 1980 price of heavy oil in Indonesia, 

and this value was recalculated to give prices per unit 

weight. 

The ammonium sulfate price employed is the current price 

in Indonesia, assuming that fertilizer prices will not 

under the agriculture promotion policy of the Indonesian 

Government. 

(4) Prices of Utilities 

Table VI-12 gives prices of utilities used by the complex. 

These prices were estimated on the premise that the power 

station and the water treatment plant would produce suffi- 

cient quantities to meet the utilities requirements given 

in Table VI-7 and the requirements from off-site and 

general facility (the latter requirements being estimated 

at alKiut »0% of the battery limit).    In general, the invest- 

ment cost for the utilities facilities can be estimated at 

about 10% of the total investment cost for the complex, 

although depending upon location conditions of the complex. 

(5) Rates of Return on Investment 

A rate of return on investment was obtained for each plant 

or each unit of plants, using the DCF calculation method. 
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Results are given in Table VI-13, and for details refer to 

Annex D.    In Case 1-1 of the above table, there are given 

those rates of return obtained when no special preferencial 

step is taken by the Government.   In the Case 1-1,  naphtha 

cracker (6.8%),  LUPE plant (12.4%), EO/IOG plant (3.0%), 

PP plant (12.8%), DOP plant (4. 3%), aromatica-related 

plants (6. 3%), cyclohexane plant (7.6%), caprolactam plant 

(5.4%), and terephthalic acid plant (12.:!%), the rates of 

return are not satisfactory.   (Referto 1.6 of this chapter 

(page 379  ).    For this reason, we assumed 5 years' tax 

holiday applied to those plants, and the calculation results 

based upon such an assumption are shown as Case 1-2 in 

Table VI-13. 

Tax holiday applied to the LDPE plant, the PP plant and the 

terephthalic acid plant resulted in satisfactory rates of 

return are not satisfactory.    For this reason   we assumed 

5 years' tax holiday applied to those plants   and the calcu- 

lation results based upon such an assumption are shown as 

Case 1-2 in Table VI-13. 

Small rate of return of the ethylene glycol is mainly caused 

by its capacity of 15. 000 tons per year, which is less than 

the scale standard.    This capacity was fixed so as to meet 

the capacity of terephthalic acid production, and, there- 

fore, cannot be increased.   Since EO/EG. together with 

terephthalic acid, are essential raw materials for the 

production of polyethylene terephthalate, the EO/EG plant 

and the terephthalic acid plant taken in combination would 

overcome the inferior economic feasibility of the former. 

Tax holiday gives the DOP plant an improved rate of re- 

turn of 5.8%. yet this level is not satisfactory.    Since DOP 
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in an essential substance used as a plasticizer for PVC, 

the DOP plant and the PVC plant taken in combination 

wuuld overcome the bad economic feasibility of the former, 

»H in the KO/EG plant. 

It may be conceivable that accelerated depreciation and 

other special preferencial steps are applied to those plants 

with unsatisfactory rates of return.   The rate of return on 

investment for the entire complex is valued at 13.4% which 

Capacity           1 

(tona/yr.) 

late of Return on Investment (%) 

(Case 1-1) (Case 1-2) 

Naphtha Cracker 302,000 (Ethylene) 6.8 6.8« 

VCM 128,800 23.3 23.3 

PVC 110,000 24.4 24.4 

LAPE 160,000 12.4 16.9* 

HDPE 35,000 15.4 15.4 

EO/EG 15,000 3.0 4. 1* 

Styrene k Polystylene 50,000 16.0 19.0 

PP 60,000 12.8 17.9* 

DOP-related 60,000 4.3 5.6* 

Butadiene 57,500 24.8 24.8 

Aromatic»-related 76,100 (Beniene) 

24.700 (p-Xylene) 
)      6.3 8.2* 

Cyclohexane 36,700 7.8 9.0* 

Caprolactam 33,400 5.4 6.6* 

Terephthalic Acid 34,700 12.3 16.4* 

Total Complex: 11.2 13.4 

Case 1-1:    No tax holiday applied. 
Case 1-2:    5 years' tax holiday applied to those planta with asterisked figures. 
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can be considered nearly aatiafactory for a national project. 

It ia concluded that the complex baaed upon naphtha crack- 

ing to produce 302. OOO ton per year of ethylene can be put 

into operation in 1980 and ia feasible from economic point 

of view. 
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carri«* out. 

rrom th« abevo, th« following pianta would organila tht com- 

pi«» buaod on natural gaa cracking and naphtha r «forming, 

which compia* la achodulod to go into oparat i*MI in 1»77: 

liant Nan» 

(i) iiaa tractor 

(10 Naphtha Haformor 

(iii) Sa lac t Iva Hyérogonatlon 

(tv) Aromatica E it r act ion 

<v)   Dtaproportionation 

Capacity (tona/yr. ) 

Hi, 000 («thy lena) 

ltt. 000 (f««d) 

41.000 (food: C5
+fraction) 

tot. 000 (food: roformat« it 
ttydrogcnatcd 
gaaolina) 

S3.000 (food: toluana) 

(vi)    Moaairlaatton a p.Xylo««      M. 100 (food: lylonoa) 

11. (vii) VC M 

(rill) FVC 

(la) LDPE 

(a) HDPE 

(al) Bthylon« Olyoot 

(all) ttyrono 

Calli) Potyatyrono 

(alv) PP 

(av) iy 

(»vi) 

(avll) Taropfcthalic Acid 

Soo Moca rit»« Diagram tot Plf.  VI 

11 

M. 

TI. 

-I. 

ror ino tachnolofical and «conomic calculation. UM tollowinf 

planta aro ragardod aa ano unit: 



(i)    Styrène/Polystyrene:    Ai all amount of styrene is 

•upplied to polystyrene plant of the complex and is 

not «old in the market,  styrene plant is combined to 

polystyrene plant. 

(il)    Aromatica-related:    Aromatica extraction, dispro- 

portionate, isomerisation and p-xylene separation 

plants are grouped into one unit as they are related 

to produce aromatice (benzene and p-xylene). 

(iii)     Reformer-related:    Selective hydrogénation plant 

for C5+ fraction in gas cracking is combined with re- 

forming plant to make a unit. 

tt was also assumed as in Case I that auxiliary raw materials 

and utilities would be supplied from facilities located near the 

complex. 

Operation rates of all plants are as given in Table VI-14. 

(2)   Detailed Processes used in the Basic Chemicals Plants 

The natural gas having such properties as shown in Table IV- 

15 is collected from gas wells and introduced into the gas 

treating tower, where amine washing removes a small amount 

of carbon dioxide gas from the natural gas. 

The treated natural gas is then introduced into the demetha- 

nlner,   where C2 and higher fractions are absorbed into the 

kerosene oil to separate Cj fraction. 

The Ca+ fraction abaorbed is separated from oil by distilla- 

tion, end introduced into the gas cracker.    The feed to the 

gee cracker consists of the above C2+ fraction and in addition, 

uncracked ethane and propane recycled from the subsequent 

steps. 

40» . 
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A cracked product, i. e., ethylene,   is purified to a polymer 

grade (a purity of 99. 9 vol %), and supplied to the downstream 

plants.    Ethane, separated in the ethylene purification step, 

in recycled to gas cracker. 

Another cracked product, propylene, is purified to a polymer 

grade (a purity of 99. 9 wt %) in a quantity necessary to pro- 

duce polypropylene,  and the remaining mixture of propane and 

propylene is  used as fuel.     The propane,   separated in the 

propylene purification step, is recycled to the gas cracker. 

Still another cracked product, C4 fraction,  is obtained only in 

Table   VI-15      Specification of Natural Gas and Naphtha 

(Unit: vol %) 

Natural Gas 

Methane 66.5 

Ethane 13 

Propane 10 

C4 Fraction 7 

C5 Fraction 3 

Hydrogen Sulfide nil 

Carbon Dioxide 0.5 

Naphtha from Java Sea Crude Oil 

Cut Range 82.2 - 149°C   (1S0° - 300°F) 

API                        (60/80°F) 59 

PONA Analysis (vol %) 

Paraffin 39 

Olefin 0 

Naphthene 47 

Aromatica 14 

- 411 



a small quantity,  and thus is used as fuel,  without subject- 

ing to butadiene extraction. 

Cracked gasoline having comparatively large amounts of 

aromatics is passed through the selective hydrogenator into 

the aromatica extraction plant. 

Reformate obtained by reforming naphtha given in Table VI- 

15, after mixed with hydrogenated cracked gasoline,  is 

introduced into the aromatics extraction plant.    By-products 

of reforming, hydrogen gas and off gas (C5 - fraction), are 

used for chemical purpose and as fuel,  respectively. 

In the aromatics extraction plant, benzene, toluene, and 

xylenes are separated by extraction of the feed.   Since toluene 

has no demand,  it is introduced into the disproportionation 

plant to convert it into benzene and xylenes.    Xylenes are fed 

into the i=omerization plant to produce p-xylene,   which is 

supplied to the TPA plant.   The raffinate separated in the 

aromatics extraction plant and the off gas by-produced both 

in the disproportionation plant and the xylenes isomericatlon 

plant are used as fuel. 

». 2     Summarised Data on the Com pit x 

(I)   Investment Cost 

Table VI-18 gives necessary construction costs and working 

capital of all the plant«.    The complex based upon natural gas 

cracking and naphtha reforming costs a total of $291. 2 mil- 

lion, of which approximately $42.5 million equivalent to work- 

ing capital is financed by Indonesian local loans, $1M. 0 million 

(80% of the total Investment) by overseas long-term loans, and 

411 
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remaining $49. 7 million (20% of the total investment) by 

owned capital. 

(2) Material Balance 

Material balance is shown in Table VI-17 by plant or group 

of plants. 

(3) Utilities Requirement 

Table VI-18 gives utilities requirement to be consumed with- 

in the battery limits by all process plants.   They are supplied 

from a utilities center constructed at a site adjacent to the 

complex.    In this study, we planned a system of power gen- 

eration by means of extraction turbines, by which steam gen- 

eration can be simultaneously conducted.   Cooling water is 

covered by sea water up to 95%, the remainder is supplied 

from river. 

(4) Fuel Balance 

Fuel balance is shown in Table VI-19. 

It can be seen from the above table that the fuel for use in 

the complex can be covered by the gas by-produced therein. 

Surplus gas fuel is supplied to the power station.   Fuel oil 

would be sold in markets. 

(5) Operating labor 

Table VI-20 gives labor requirements of all plants.    The total 

employees directly in charge of operation of the complex 

amount to N7§ persons,    die labor cost was calculated in ac- 

cordance with the method used in tane I at 

$3, HOO per man per year for Hupervisors; 

$2. SM per man per year for operators and analysts; and 

$1. :t?0 per man per year for laborers. 

.414 



Table   VI-17      Material Balance   (Caee II) 

Plani Name Feede Products 
Name tona/hr. tona/yr. Name tona/hr. 

57. 1 

totin/yr, 

452,000 Gae Cracker Natural Gaa 100. 5 7*6,000 Methane 

Ethylene 27. 3 216,000 

Polymer Grade Propylene 4.4 34,500 

Propylene for Fuel 2. 7 21,500 

t'4 Fraction :t. o 24,000 

C5+ Fraction 5. 2 41,000 

VC M Ethylene 

Chlor Ine 

4.9 

6. 7 

39,000 

53,000 

VC M 9. 7 77, (MIO 

PVC VC M 7. S 61,500 PVC 7.6 60, 000 

LDPE Ethylene 13. 3 105,000 LDPE 12.6 100,000 

HDPE Ethylene 3.4 27,000 HDPE 3. 3 26,000 

EO/EG Ethylene 4.5 36,000 Ethylene Glycol 

Diethylene Glycol 

3. g 

0.64 

30, (MM) 

5, 100 

Styrène A 
Polystyrene 

Ethylene 

Ren iene 

1. 1 

3.2 

•.000 

25,000 

Polyatyrene 3.8 30,000 

PP Propylene 4.4 34,500 PP 3. n 30,000 

Reformer - related Naphtha se. o îaf.ooo Reformate 21.2 166,000 
C'5   Fraction 5.2 41,000 Hydro«enated Gaaoline 5. 2 41.000 
Hydrogen 0.025 200 Hydrogen 

Off Gas 

0.5 

1. 7 

4, 300 

13,800 

Aromatica-related Mydrofeiiated 
Gasoline 

Reformate 

Hydrogen 

S. 2 

ai. 2 
0. 15 

41,000 

isa,MO 

1,200 

Banacne 

p-Xylene 

Off Ga« 

Fuel 

6. 3 

6.4 

0. 7 

13. 2 

50, (M)O 

50,400 

5,600 

104,200 

Cyclohenane nettitene 

Hydrogen 

S. 3 

e. 13 

35,000 

1,700 

Cycloheaane 3. 3 26,40« 

Caproliutam Cyclone nan« 3. 3 30.40* Caprotactam 3.0 24, 000 
Sulfuric Acid 5.4 43,000 Ammonium Sulfate 7.« 62, «Ml 
Ammonia 3.0 34,00* 

Oaygen t.a 14,000 

Terepttthaltc AcM p- Xylene 

Acetic AcM 

a. 4 

a. i 
10,40* 

•00 

Tereplithalic Acid ». 0 71,000 

- 415 
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Table  VI-il    fi»! Balance  (Cate 1!) 

(Unit:   « 108 Kcal/Kr. ) 

Plaut Nam« fittati* 
GAS Cracker 754 IM 

VC M - 10 

PVC - • 

LDPE - - 

HDPE • - 

EO/EG 4 - 

Styrène à Polystyrene • It 

PP - • 

Re former - related 17 19 

Aromatici-related Ut ftt 

Cyclohexane • t 

Caprolactam - It 

Terephthalic Acte - M 

Total : •M 171 

Balance +ttl 

- 417 - 
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vicinity of the comp»»»,  because they are difficult to trans- 

port for M long distance •• •conomieally an in the case of 

liquid furl.    Hi andini on the above amumptioti,  we evaluate 

the prices of these gaaes by calculating the heat of combus- 

tion ami taking the price of natural gas an ntandard. 

Liquid fuel dil can he transported economically,  and ita heat 

«tf combuntiuti »MM valued at $2.4/IOft Kcal for 1977, ai in 

Case I. 

(4)   Price, of t tilitiea 

Table VI-13 gives prices of utilities for us« in the complex. 

t«e alan Section J. 1(4). 

(II   Rates of H el urn un Investment 

Kronomic feasibility of the above-described complex was 

used by rate of return calculated by the IKF method, 

the results sre given in Table VI-14,  and for detalla 

refer to Annex D ( a«? II-1 of the tabi* is the reauits obtain- 

ed when preferencia ateps are not taken b> the Government. 

lítese results revealed that m thia case the rate of return 

•f gas cracker (S.i%|.   I.OPK ( 12. «M.  atyreite/polyetvrene 

(t. •%»,   f*f» (S. g«.|, cvcUétexane (7. •*•> and i aprolactam 

(7. •*.) «re mrt e«Mafact»r>. a« compared with the criteria 

given in Section I, * of this chapter.    H is deairable. there- 

tere. «« afsaiy i vears« esempi ion from taxe« to the above 

planta    ftwrh a step «ill reault m í ase II-J of the table. 

rYefltsuilitv of the comptes thus becomea roughly satisfac- 

ía** IM the light «f erHerta given in Section 1. • of this 

chapter. 
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Carbon Black« 

Carbon black i. broken down into gai black, oil black and 

acetylene black, from a viewpoint of the raw material.. 

Classification!     Raw materials 

Gas black 

Oil black 

Natural gas 

Heavy oil 

Uses 

Reinforcing Agent for 
Natural Rubber & 
Coloring Agent 

Reinforcing Agent for 
Synthetic Rubber & 
Coloring Agent 

Acetylene black      Acetylene Dry Batteries 

xxxllisElSJS* 

At present, gas black is being produced in Indonesia for 

use with natural rubber.   There will be no need of pro- 

ducing oil black, using the bottom fraction from the 

naphtha cracker, until synthetic rubber will be used in 
Indonesia. 
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ANNEX C 

EXPERIMENTAL REPORT ON LIGNITE 

SUBJECT:     QUALITY OF OMBILIN COAL AND BUKIT AS AM 

COAL,   SUMATRA,   INDONESIA 

Tomijiro Murata and Yasuo Nakayanagi 

Research &  Development Division 

1.       Foreword 

We were requested to conduct microscopic observations, pro- 

ximate and ultimate analyses of Ombilin coal and Bukit Asam 

coal, both in South Sumatra, Indonesia, in order to rate their 

qualification as industrial raw materials.     The proximate and 

the ultimate analyses were commissioned to The Coal Mining 

Research Centre.     Microscopic observations were conducted 

at Coal Section, the Geological Survey of Japan,  and  photo- 

graphs were taken at Ore Research Section of the same insti- 

tute, both by one of the authors. 

Taking results of the above analyses into consideration, and 

also referring to the survey results so far reported by some 

institutions and offered to us through the courtesy of these 

institutions,   we will describe below the quality of coal from 

these coal fields. 

' 

461 

points will be advantageous in their utilisation.    In the case 



2.       Analytical Method» 

The coal consists of several major substances, and has vary- 

ing chemical properties, depending upon their proportions in 

the coal.     The sample was microscopically observed to clas- 

sify the types of mixing of constituents, using the oil immersion 

lens.     The proximate and the ultimate analyses were conducted 

by normal procedures (JIS).     But, it is to be noticed that the 

moisture of coal is determined with the coal sample holding 

the equilibium moisture. 
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Microscopic Photographs 

The following microscopic photographs were taken by using an oil 



3.        Resulta 

(1) Qualitative Investigation by Microscope 

Similarity of ground mass indicates that these two coals 

have a microscopic texture very resembling to the Japa- 

nese tertiary coals.     Bukit Asam coal had a lower   re« 

flectivity and Ombilin coal had a slightly higher reflectivity 

than that of the former.    (See photographs) 

i)      Ombilin coal 

Cutinite-clarite exists in a large amount, and vitrite 

was relatively less.     Sporinite-clarite is also   con- 

tained in considerable amount and often includes 

cutinite.    Inertini te existed to some extent, but little 

fu s ite was observed. 

li)    Bukit Asam coal 

This coal contains a very large amount of vitrite which 

•hows quite varied inner structures, especially cork 

tissue.    Such a semifusinized structure or fus ite seems 

to be about several percent.     Sporinite-clarite   was 

relatively less. 

It has been found from these observations that the above 

two coals have similar characteristics to those of the 

Japanese tertiary coals and do not contain any  signifi- 

cant amount of fu s ite.    This clearly indicates that in 

evaluating analytical values we can deal with them on 

almost the same basis as that for the Japanese tertiary 

coals. 

(2) Proximate and ultimate analyses 

Table c-1 gives results of the proximate and the ultimate 

analyses of Ombilin coal and Bukit Asam coal. 
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7) 
Following Murata'• method,      results of the above ulti- 

mate analysis were modified to represent ratios of atomic 

number, which are given in Table C-2. 

Table C-2      Ratios of Atomic Number Modified from 

the Found Values in Table C-l 

(H) (Ol INI f Si 

Ombilin 85 10 1.7 0.09 

Bukit Aaam 87 20 1.4 0.63 

(Figures mean the number of atom* obtained when 

C « ISO) 

Currently, it is a mor« common practice to use values of 

ultimate analysis on the dry ash free basis, in order to 

attenuine the rank of coal.     According to such a practice, 

Ornatila coal is ñamad as weakly caking sub.bituminous 

coal (ew-M* C content),  and Bukit Aeam coal is named as 

lignite {70-71% i   content).      However,  Ombilin coal  has 

a calia button inda« (CHI) of I, which is too small, as com- 

parasi with around I for usual weakly caking coal.    Evan if 

OmMltn coal Is ranked aa non• raking sub-bituminous coal 

(TI.«« VÌ having aim »f 1. its obeerved value,   I.   is 

tea amali, and ita fuel ratio ffised cartoon/votatile matterà) 

>r. 

m 
flg. C-l  tllaatrataa reietta*«^ of carton percentage ft« 

dry san free heals) to the aereante** el molature. 

Ike two eneie were pi usted in thta Heure, both of ttoem 

«•ft 



Qf    (d.H.f.) 

Ft f. C-l      Mistioni b»tw»»n tht P»rc»nUiM 
of Moisture and Carbon 



ICI) - 

1 !9' 
LaJL—ti    EI   * 

C(wt i")  indicators 

70 

* 

Coj 
-Tb— t     i     * 

* 

Fig. C-2       (H)   -   (jCO   Coal Bands 

x 1 

x 2 

c 

Ombilin Coal, 

Bukit Asam Coal 

Indicates the Band of the Japanese 
Tertiary Coal. 

Indicates the Band of European and 
American Carboniferous Coals. 
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deviate much distant from the average line for the Japa- 

nese coals. 

Fig. C-2 illustrates a part of   (HI   -    (Ol   coal bands, and 

the values given in Table C-2 were plotted therein.     The 

figure shows that the both coals are located near the upper 

limit of the European and American carboniferous   coal 

band.     It seems to be convenient to deem that their positions 

are within the band of the Japanese tertiary coals.     How- 

ever, their positions are in H-poor site of the band for the 

Japanese coals. 

Also referring to the lines showing C content in Fig. C-2, 

the two coals are located at somewhat poorer   LH]   and 

slightly richer   (Ol   sites, as compared with those coals 

with same degrees of coalification. 

Contents of ash, sulfur, and phosphorus often incur some 

problems in the utilization of coals.     As long as the above 

results of analyses are concerned, ash content is very low, 

sulfur content is low, and phosphorus content is extremely 

low. 

Particularly with respect to phosphorus, Table C-3 gives 

comparison of the two coals with other coals.     Bukit Asam 

coal has a P-content as low as 0. 001, and Ombilin coal has 

even a lower value of tr (0.000),  whereas other coals com- 

monly have a value of at least 0. 004 or more.     Such low 

values are worthy of notice, although it cannot be clarified 

at present how much technical value is added to the coals 

by the fact that these low-rank coals have low P-contents. 

In the final analysis, Ombilin coal is a non-caking to weak- 

ly caking sub-bituminous coal, and Bukit Asam coal is 
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Table C-3     P Content« of Coals in the World 

(Unit:   wt%) 

Ash P 

Indonesia 
tr. 

Ombilin 1.3 (0.000) 

Buk it Asain 2.2 0.001 

Japan 

Takaahima 6.1 0.023 

Yubari 7.3 0.030 

Mlike 6.6 0.023 

Oonoura 7.8 0.016 

Shakanoo 7.2 0.007 

U. S.  A. 

Itman, Poca No. 3 5.9 0.013 

New River 4.3 0.006 

Bird B 4.6 0.004 

Australia 

Coal Cliff 10.4 0.053 

Liddell 8.8 0.091 

Moura 7.5 0.058 

U.S. S. R. 

Kuznetsk 7.5 0.043 

China 

Kailan 12.2 0.069 

Philippines 

Malangas 11.2 0.027 

Sarawak 

Sarawak No. 24 8.1 0.009 
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lignite.     When compared with a aimilar rank of Japanese 

tertiary coala, the two coals hold considerably much water 

and have somewhat higher fuel rations. 

In the case of Ombilin coal, its coke button index is too 

small for a coal of this class; on the other hand, they have 

less   CHI    and somewhat higher   (O) contents. 

Ash content is low, and sulfur content poses no problem in 

both coals.     Phosphorus content is extremely low.    It is 

in a trace amount in Ombilin coal.     However, a merit of 

low phosphorus is not clear, since these coals are not 

strongly caking coals. 
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4-        Changes in Quality of Coals from Both Coal Fields 

In attempting to utilize those coals from the two coal fields, 

consideration will have to be given to the changes in coal 

quality.     This problem is now discussed,  referring to exist- 

ing data. 

1   6) 
Several surveys  "     have been made for both Ombilin and 

Bukit Asam coal fields,  and we can make access to a consider- 

able number of analytical test results, which are attached to 

this report.     Unfortunately, only proximate analyses   have 

been carried out in these surveys, unabling us to discuss the 

problem in such details as described in the previous section. 

It is possible, however,  to interprete a trend in quality changes 

of those coals from the two coal fields. 

Now that found values of volatile matters and fixed carbon may 

vary, depending upon moisture and ash content,  we took   the 

fuel ratios of fixed carbon/volatile matters as the factor to 

estimate any changes in the quality of pure coal  (i. e.,  volatile 

matters plus fixed carbon). 

(1)   Ombilin coal field 

Table C-4     Quality Range of Ombilin Coal 

Moisture Ash FÛëT 
CBI S 

(wt%) (wt%) ratio ^Ul (Wt%) 

Total 

Areas other 
than Swalunto 
area 

3.3 - 5.8     1.2 - 9.0     1.1 -1.5     1-3.5      0.2 - 1.3 

1.1-1.2 
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Seven analytical data were collected and one datum gives 

a range of quality of A seam coal.    These were tabulated 

in Table C-4 showing ranges of values.     According to the 
1) 5) 

past surveys, the coal seam is fairly stable. 

The table seems to reveal considerably stable quality of 

coal except for the coal i'rom Swalunto area.      Since how- 

ever,  open-cut mining has been practiced in an area, 5^ 

it may be necessary to take some deterioration caused by 

weathering into consideration.     Such deterioration may 

have given rise to the smaller coke button indeces afore- 

mentioned. 

(2)   Bukit Asam coal field 

There are nearly 120 analytical data, including those for 

unnamed coal seam.     Half the number of data are from 

the Air Laja area.     Table C-5 gives ranges of coal quality 

for each area. 

Igneous rock has intruded into the coal measure  in this 

field, to progress the coal into higher rank. ** 2' 5* 

Analytical results collected fluctuate over a wide range 

from lignite to anthracite.       As long as Table C-5 is 

concerned, the coal from the Endikat River area seems 

to have relatively stable quality, although it would be pre- 

mature to conclude that the quality of coal from the area 

will be «table likewise also in the future. 

Bukit Aaam coal has a relatively low sulfur content from 

0. 2 to 2. 2%.    It is reported that many marine foaail 

•hells occur in the layer directly under Bi seam. 5*    It 

is generally said that the coal seam accompanied by such 

a marine bed has a high S content, therefore there is a 
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Table C-5     Quality Range of Bukit Asam Coal 

Moisture Ash Fuel   
(wt%) (wt%) ratio CBI S 

(wt%) 

Total 0.1-28.1      0.3-24.5      0.7-24.8      0,4       0.2-2.2 

Air Laja Area (53) 0.1-18.8 0.7-24.5 0.8-5.4            -        0.3-1.0 

Muaratiga Area (15) 0.6-17.1 1.0-5.8 1.0-2.5 

Endikat Area (9) 17.6-19.3 1.1-2.9 0.8-1 

Kelawas Area (4) 10.7-15.6 0.3-2.5 1.1-1.2 
Tandjung Enim ,„. 

Area (2) 12.2,13.7 1.9,3.0 1,1.1          0, 0         0.2 

Air Petai Area (2) 23.2,23.8 1.6,5.5 1,1                   .        0.3,0.8 
Air Manggua ... 

Area (1) 5-8 0-3 1.4              -          o. 5 

Ulu Berangan 
Area (1) 1-° 1-6 1.1 

Bukit Japuan 
Area (1) 10 0-8 24.8 

1.6 

0.5 

12 4 0.5 Muruman Area     (1) 8.7 2.4 

Tanah Hitam 
Area (1) 15-7 °- « 1.1 - 0.4 

Unknown (28) 1.0-28.1      0.4-18.3      0.7-24.8 -        0.3-2.2 
(1.2- 
1.7) 

fear that Bukit Asam coal may have a higher S content than 

so far detected.     Attention should be paid in this respect. 

Finally, Bukit Asam coal undergoes alteration of quality, 

ranging from lignite to anthracite.     There is a possibility 

that strongly caking coal may be produced from some area 

in this field at is already produced locally in this field. ) 

However, much has not been expected for such a proba- 

bility as above, probably because of its violent changes in 

coal quality.    As previously described, attention should 

be paid to the changes in sulfur content. 
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**•        Conclusion 

Samples of both Ombilin coal and Bukit Asam coal were   sub- 

jected to microscopic investigation,   proximate and ultimate 

analyses.     Both coals were further investigated on their quality 

by making reference to existing survey data, particularly  to 

analytical data. 

Microscopically,   both coals have less amounts of inert  sub- 

stances such as fusite,  and have similar characteristics to 

those of the Japanese tertiary coals.     It was therefore ascer- 

tained that utilization of those coals may be diagnosed accord- 

ing to the criterion for Japanese tertiary coal which has been 

studied most deeply of all the tertiary coals. 

Ombilin coal is a non-caking to weakly caking sub-bituminous 

coal, of which quality seems to be fairly stable within   the 

basin.     However, open-cut mining locally practiced in this 

field makes it necessary to take the effect of weathering into 

consideration in such a place.     Bukit Asam coal is lignite, 

some of which has been affected by igneous intrusion, thereby 

producing up to anthracite.    Careful attention should be paid 

to such changes in quality of this coal, and we cannot expect 

much for the production of higher rank coals. 

Both coals have higher fuel ratios than those of Japanese coals 

of same rank.     With respect to the coke button index,   even 

Ombilin coal is non-caking.    Ultimate analysis seems to indi- 

cate less   CHI   and higher  (O)   in both coals.    They have very 

small amounts of ash and sulfur contents, and quite  small 

amounts of phosphorous which are lower than the minimum in 

the existing data.     It should be noted that Ombilin coal,    in 

particular, has only a trace amount of phosphorous.    These 
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pointa will be advantageous in their utilization.     In the caie 

of Bukit Asam coal, environmental characteristics of coal 

deposition seem to warn of probability in future production of 

higher S-content coal, and thus attention will have to be paid 

in this reapect. 

Although Ombilin and Bukit Asam coala have many advan- 

tageous properties, their utilization it restricted by the fact 

that both are not strongly caking bituminous coal (Ombilin is 

sub-bituminous and Bukit Asam ia lignite).    Both coal fielda 

have not so large scales. *• 5*   If the development of these 

coal fields and utilisation of these coals are intended,   it is 

necessary to take the above points into consideration. 

In closing, we would like to express our sincere tanks to the 

personnel of Coal Section of the Geological Survey of Japan, 

the Cos! Mining Research Centre, and Technical Dept., Japan 

Overseas Coking Coal Development Co., Ltd. for kind offer 

of their data, and to the personnel of Ore Research Section 

and Coal Section of the Geological Survey of Japan for the 

permission for our use of its microscope. 
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Microscopic Photographs 

The following microscopic photographs were taken by using an oil 

immersion objective lens,  with about 115 magnifications. 

No. 1     Ombilin coal.    Most characteristic cutinite-clarite, 
with some sporinite-clarite.    In the left-hand side 
is observed the vitrite layer. 

No. 2     Ombilin coal.   Mostly sporinite-clarite, with some 
cutinite therein. 
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No. 3     Bukit Asam coal. 
Accumulation of vitrite 
with various side.   On 
the right upper part is 
observed fusite (semi- 
fu8inite). 

No. 4     Bukit Asam coal.   Accumulation of vitrite showing cork 
tissue is illustrated together with sporinite-clarite. 
The latter contains white-colored sclerotinite. 
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ME riHENCE! 

1)    Overeeaa Reeovreea Survey Otti e«, Coal 01 visto«, Marubeni 

Corporation (1071):   Field Survey on urobilin Coei Fiel*. Waet 

Sumatra, Indoneal*.   (Interim report I). 

t)    Paul Wcir Company:    Raport on Buk it Aaam Ceel Mining oper- 

ation, Juna INS. 

1)    EC AFE data (from unknown asurca)    Available through ina 

ceurteey of Coni Saction, Uta Geological Survey of Japan. 

«)    full International Co. (1ST©):   sanai aa lenryotmi laeaatan no 

fuion ta tanahátau  (Coal éepoeite anal quality of rev coal ani 

fanaral coal in the world). 

I)    Sanato Saito. Hlroenl Hi renew a, Meeayuku Aoki fOvereeee 

Technical Cooparation Agency)   (liti)     Rapen on Survey of 

Ombiltn and Buk it Aaam CoaJ Fiele*. I natone eia (Japanaaa 

va raion). 

•)    C. Ouanthar (Tho Bureau of Foreign Relatione, Indonaaia) 

(INS)     Repart an tke Precorri fuel Situation in lajéatela ... 

Especially in rae pact of l'alng Coal ine teed of Ocker Energy 

T)    Temijftro Murata (Itec) 
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Chemietry), 

Mikken Kogjyo 

•) 

S^e^*e^eTeiPee>#e)ají   SJSjRRci   w^a^e^aaawar^Paaia 
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ABBREVIATIONS (Cont'd) 

PROPYFUE 

PROPYLEN 

PVC 

RAFF. 

REFORMAT 

REFORMER R. 

REF  4.  H.G. 

SM/PS 

SULFACID 

TPA 

UNI FORM-PRIN. 

VC M 

Propylene for Fuel 

Propylene 

Polyvinyl Chloride 

Raffinate 

Reformate 

Reformer Related 

Reformate and Hydrogenated 
Gasoline 

Sty rene Monomer/Polystyrene 

Sulfuric Acid 

Terephthalic Acid 

Uniform-Principal 

Vinil Chloride Monomer 

BOILER FEED WATER in (3) UTILITIES of DIRECT PRO- 

DUCTION COST Includes process water. 

Required pressure for «team was assumed to be medium. 
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Baile Assumptions Laid for Economic Appraisal 

of the Petrochemical Complexes 

1.        Finance 

Category: 

Own Capital : 

Foreign Loan : 

Local Loan : 

Estimated at 20% of the total investment 

coat, 

Estimated at 80% of the total investment 

cost. 

Working capital. 

Sources: 

Foreign Loan : 

Local Loan : 

From international financing institutions. 

From official financing institutions in 

Indonesia. 

Interests: 

Foreign Loan 

Local Loan : 

Estimated at 7. 5% per annum. 

Estimated at 12% per annum. 

(Although current interest rate on local loans is set to about 

20% per annum in Indonesia,   it is estimated from the study 

of BAPPENAS and other Indonesian city banks that the do- 

mestic official interest rate will drop to around 12% by 1980. ) 

Repayment Method: 

Foreign Loan :*     Left unredeemed for 5 years; yearly in- 

stallment« for 7 years with Equally Sepa- 

rated Principle. 

*)    Two years' period of construction work was assumed, 
and foreign loan set aside for plant and equipment 
investment is made two years before the start-up of 
operation. 
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Local Loan : 
Repaid over 3 yeari with no period of 

deferment.     Yearly installments for 3 

years with Equally Separated Principle. 

2.        investment Coat 

Category: The inveetment cost was categorized as follows: 

Battery Limit Investment Cost. 

Off-site Investment Coßt. 

Working Capital. 

Battery Limit Inve.tment Cost includes costs of the following 

each item. 
Material Cost. 

Freight. 

Engineering & Construction Fee. 

Interest during Costruction. 

Royalty (Paid-up). 

Start-up Expenses. 

Initial Charge of Catalyst & Chemicals. 

Contingencies. 

Off-aite investment Cost includes cost, of the following each 

item. 
Material Cost. 

Freight. 

Engineering k Construction Fee. 

Building Cost. 

The investment coat exclude, thoae costs aa.ociated with infra- 

structure., «ich a. land purcha.e cost, site creation co.t. 

and foundation con.truction co.t.    Land is ...«med to be lent 

by the Government, and the rent of land is not counted. 
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3.       Operation Condition» 

Plant life: 10 yean. 

Plant in operation :      For 330 days annually. 

4.       Fixed Coat 

Depreciation: 

Battery Limit 

Off-aite 

Plant Overhead 
Coat: 

Maintenance k 
Repirs: 

Tax (municipal 
property)   It 
Insurance: 

10 years by the straight line method. 

(Or, 8 years by the same method in cases 

of severely corrosive plants, such as 

PVC, VCM, and caprolactam plants. ) 

15 years by the straight line method. 

As the DCF calculation is made for   10 

years, the balance of depreciation for 

the remaining 5 years (33%) is counted 

as salvage at the 1 Oth year. 

Estimated at 5% of the total investment 

cost. 

The plant overhead cost includes: 

Administrative Expenses. 

Distribution and Selling Expenses. 

Research & Development Cost. 

Estimated at 3% of the depreciable invest- 

ment cost. 

Estimated at 1% of the depreciable invest« 

ment cost. 
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5.       Corporate Taxe« 45% of Profit. 

8.       Equation for Rat» of Return 

The rate of return is calculated by the following equation. 

10  ...     . s 

ncl ' 

I 

Rn 

S 

i 

Total Investment Cost 

Net Cash Flow in nth year 

Salvage Value 

Rate of Return 
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