current prediction are wodified . into- 11,500,000 -~ 12,000,000
tons/year, reflecting strong demand of polyethylenes,'and calming
down of influence from export ~oriented countrles. '

2) Pfopvlene

Qver 80% of feedstock for %team cracker has bkeen’ naphihd and
gas oil in Westeorn Europe. This background is different from in the
USA, and increasing propylene production is due to higher produrtion
rate of ethylene.

3) B.T.X.

The prices of benzene and toluene have been lowered, influenced
by inventory adjustment in naphtha and gasoline sector, d]though the
demand and production of B.T.X. are not changed.

4) Styrene Monomer (SM}

The followings are remarkable phenomena in SM business in
Western Europe. s ' '

- European SM Plant utilization ratio has dropped by 5 - 7%,
suffered by the import of the USA, Brazil and Saudi Arabia, '

- Price mechanrism of SM have to be reviewed widely to wmeet the
circumstances of decrease of benzene ‘price, Current : price
difference between import and domestic products has reduced by
11%, when compared that of 20% in 1985. ‘Actual difference scems
to be 8 - 9%, Users are persisting in reducing the import tariff
level to 6% and now negotiating with suppliers.

(d) Japan

" Japanese economny continued to bhe in a fav01able 51tuat10n during
the first half of 1985. In the latter half of the year, however, the
Japanese economy passed -the peak and started showing a ‘slowdown,
hecause of thée trend of the decreasing export and inventory bullt-ups.
Under the situation, the sharp. appreciation of the yen progressed
after the meeting of  finance ministeres of the five countries in
September 1985. There has been concern about the accéleration of a
slowdown of the economic activities due- to the deflationary pressures
caused by the rapid appreéiation of the yen.

Regarding the Japaneqe petrochemjcal -industry during 1985, the |
domestic demand for petrochemlcalq was strong -and the production of
ethvlene amounted to 4.2 million tons. The amount was smaller than
4.4 million tons of the previous year, but was higher than previously
expected. When -we examine the background of such- favorable
performance in deta1] we notice that it was the outcome brought about
by a number -of favorable factors. . Above all, when the demand - for
petrochemlcalq, was expanding in the wor1d, a series :of 'unexpected
“accidents occurred in Europe, which . caused the temporary shortage of
the productloﬁ capacity, and in addition to- that, the shipment of
petrochemlcals from the newly. completed productlon facilities in the
Middle Fastern countries was delayed,
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HOWever,' such a situation is only temporary and the basic
trend of. petrochemical demand-supply structure in the world remains
unchanged. ‘In  fact, 1f we take a look at the trend of the
'potrochemlcal trade  in ° detail, .which the Japanese petrochemical
industry is keenly concerned about, Lhere was a remarkable increase of
the import of the potrochemlcals into Japan on the other hand the
export ‘of petrochemlcalq ‘from Japan. was declining, that caused the
large excoess of petrochemical 1mport in terms of ethylene. It was for
the first time in 25 years since 1961 when the Japanese ‘petrochemical
industry started (Figure I1IT~2-4, Table ILI-2- 2},

Figure I1I-2-4 Changes in the Petrochemical Production in Japan
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Source: Japan Petrochemical Industry Assoclation

(e) Mexico

1) The Méexican government had to take a fiscal retrenchment suffered
from forelgn debt of US%97.6 billion in 1985, Moreover, the
Mexican economy has been damaged severely by big earthquake in
September 1985 and plunging oil price since January 1986. Thus,
most of petrochemical construction projects have ‘to be
interrupted or postponed.

The Hexican government announced development policy for non-oil
export and -they expect to éxport petrochemical products. But
unstable supply of feedstock by PEMEX becomes the constraints for
that policy.
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Table T71-2-9 Changes in Ptoduction, Egports &
Tmports of Main Products in- Japan

(1,00

0 tons) .
Production mports g Expgrts
1983 1984 1985 1983 1984 1985 1983 1984 11985
I.DPE 1,084.6 1,049.8 1,242.6 37.0 26,7 57.2 124.8 itz.o _ 70.5
HDPRE 688.4 841.3 784 .7 2.3 1.8 5.7 124.,% 185.3 186.0
PP 1,062.1 1,271.5 1,303.8 7.6 4.5 11,2 100:6 97.9 108.5
PS 703.8 819.0 824.8 23.1 19.5 16.5 109,1 155,3 156.7
pyC 1,420.4 1,503.8 1,549.5 71.8 77.3 107.8 53.7 56.4 70,2
Total : : _ :
main 5 4,959.3 5,485.4 5,775.4 142.0 129.8 198.4 512.7 6&06.9 591.9
resins ' ' : '
EG 375.5 428.8 435 .8 158.7 186.5 169.2 21.8 3%.4 20.9
SM 1,167.2 1,423.3 1,418.1 18,7 132.,2 193.4 2.0 5.1 9.3
AN 459.1 522.5 540,9 . 121.5 106.7 118.0 11.6 20.9 23.7
Source: Japan Petrochemical industry Association
Note 1) LDPE production includes ethylene vinyl acetate copolymers.
2) In PS eéxports, all styrene copolymer resins are included, except
for ABS.

2} There were no damage in'petrochemicél'industry:by:the_earthquake,
but current plant utilization is low due to a lot of operational
troubles in PEMEX plants. Thus, petrochemical intermediates. such
as styrene monomer and polystyrene have been imported and that
situation seem to be continued.

3) Recently, the government discussed to gqait import of raw
materials for petrochemicals through PEMEX, aiming at direct
import by private organization. : :

4) Plans for starting up cof new petrochemical plants

PEMEX

- Th

©

able to have enough surplns to export.
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By - this starting up,

LDPE plant in La Cangrejera (80,000 tons/year) is starting

up. in April or May -1986. they will he



‘=~ The acrylonitrile plant in - San Martin Texwelucan (50,000

tons/year) will start up at the end of 1986 or the beginning of

1987, . ‘They will be able to alternate the imported
“acrylonitrile by this plant.

- Morelos complex (EthyJene_SOO;OOO tons/year, Prbpylene 350;000
tons/year, Butadiene (100,000 tons/year) will be completed
after 1987,

Private sector

The phthalic acid plant of PRIMEX will be started up after July,
1986. - It is estimated that 60% of output will be exported.

(£} Republic of Korea
1) Situation in 1985

The Xorean economy, which had grown by 7.6% in 1984,
registered a lower growth rate of 5.1% in 1985, mainly due to the
slowdown of ‘the world economy. Despite this economic slowdown the
petrochemical industry in Korea managed to continue a steady growth
in 1985, Demand of petrochemlical products increased by 102 in 1985,
congiderably over the economic growth. This growth seems to be
modest in comparison with 20% in 1983 and 16% in 1984, respectively.
Taking account of unfavorable circumstances such as the . matured
domesltic market, this growth rate represents a relatively
satisfactory performance.

Meanwhile demand. of the synthetic resins and the synthetic
fiber intermediates recorded 10% and 11% growths, respectively. 1In
case of the synthetic rubbers, the demand registered a zero growth
due to the impact of low-priced natural rubbers and stagnant export
of tires.

Exports of petrochemical products in 1985 increased greatly,
led mainly by the synthetic resins. This increase was attributable
to the business upturn in South East Asia, decrease of shipments
from the Furopean countries to this area, and extensive export
efforts of the expanded domestic producers +o wmaintain highexr
operation rates through developing export markets {Table III-2-10),

The increase of ‘domestic and export demands enabled almost all
of petrochemical plants te maintain higher operation rate again in
1985. Production of ethylene in 1985 increased by 6.9% to 561,000
tons from 525,000 tons in 1984 by skipping the scheduled annual
turnaround of the naphtha cracker in Yochon (Table III-2-11).

Production of - three major petrochemical products such as
synthetic . reSins, fiber intermediates and synthetic rubbers
increased by 14% to an aggregate total of 1.71 million tons in 1485
from 1.5%1 million tons in 1984. The synthetic resins recorded a 193%

" increase whereas thé fiber intermediates showed only & 2% increase
due to the limited production capacities and a 17% increase of
imports for reexport purpose: Production of synthetic rubbers
maintained the same level as the previous year,
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Tahle I'I1-2-10 Supply and Demand for Majorlpetrochamicqls‘

(1,000 tons)

L ~ _Change (%) -

By Products 1983 1984 1985 84/83 85/84
Syn. Resins
Production 921 1,055 1,252 5 - .19
Import . 105 126 122 14 2
Export 152 157 253 5 61
Domestic Consumption 874 1,018 1,121 16 10
Fiber Intermediates
Froduction : 3454 351 361 2 3
Import 440 574 670 30 Y
Export 2 2 : 6 0 275
Domestic Consumption 783 923 1,025 18 11
Syn, Rubbers
Production o0 ao g 10 0
Import . 13 13 14 1 6
Export 11 12 13 9 9
Domestic Consumption g2 100 100 9 0
Total
Production 1,356 1,505 1,712 11 14
Import 558 707 806 27 14
Export 165 171 272 5 59
Domestic Consumption 1,750 2,041 2,245 16 10

Source: Korea Petrochemical Industry Association:
Notes : 1. Synthetic Resins include LDPE, ‘HDPE, PP, PS ARE,
and pPvC. _ : _ '
2., Synthetic Fiber Intermediates include Caprolactam,
AN, TPA, and FG.
3. Synthetic. Rubbers include SBR and ER only..

The total import of the these three major products amounted to
- 805,000 tons, 14% increase over the previous year. - The increased
import was attributable to an absclute. shortage of the synthetic
fiber intermediates in particular. - ' : :
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Table I1T-2~11 Production of Ethylene in Korea

{1,000 tons)

Year  Production Nameplatescépacity Operation Rate (%)
1982 373 505 74
1983 491 505 97
1984 525 505 104
1985 561 505 111
IO 141 : | 112
11§ _ | 132 105
11T 141 112
v o 147 . 116

Source: Korea Petrochemical Industry Association

- 'As for production capac¢ities, Yokong's new aromatics plant came
on-gtream in December, 1985, increasing the BTX production capacity
significantly. Petrochemical downstream  facilities  have no
- gubstantial change except for some small expansions of PVC and ABS.

2} Prospect for 1986

Korean Petrochemical Industry expects a stable growth again in
1986, .- The growth rate of the Korean economy in 1986 is eXpected to
be higher than that of the previous year. Major factors behind this
improvement ‘are a cheaper oil, Government policy for investment
incentives, - and declining - interest rates. Accordingly, it can be
expected that the Government target of 7% in real GNP growth will be
achieved. :

The Xorean. petrochemical industry, although it is reaching to
matured stage, will grow at a similar rate of 10% as in the last
year, with expectation of an improved business environment such as
declining oil prices. '

As to the petrochemical market, it is apparent that the import
of low-priced petrochemical products will make partial penetration
in ‘domestic markets since petrochemical plants in Saudi Arabia will
begin full operations first time in 1986. However, most of the
petrochemical plants in Korea are believed to maintain high
operation rate duve to a steady demand growth in domestic market.

In the “investment  aspect, LLDPE and. SM plants of 80,000
tons/year-  capacity each will. be soon completed or ready for
commissioning  at present. There will be some movement in the
" already announced new projects for two naphtha crackers in Ulsan and
Yochon and assorted downstream plants in 1986.
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The petrochomlcal ingustry in Korea has .still ‘several problems.
World-wide excessive petrochemlcal capacmtlcs have, been reduced, but
will not be solved completely due to the addition ot Saudi. products
in ' the ‘world market. Threats' of low~prlced “imports’ -seems to
continue for a while. The Korean petrochemical producers face some
difficulties in competition with low-priced. 1mports. The situation .
will continue because the gOVernment advocates free trade, together
with reduction of tariff rate as well a&s investment llberallzatlon.-
As for raw materials, temporary shortage of the naphtha is oxpected-
to occur gradually due to higher operation rates. of petrochemlcal
plant and further expansion of petxochemlral facilities. The stable
supply of raw materials will be another problem to be qolved.

The Korean petrochemlcal industry will make efforts to enhance
the competitivenass through productivity increase and/or
technological  development, and more secured supply of raw materials.
The recent decline of o0il prices will be a great help to improve
competitiveness of the petrochemical 1ndust1y in non oil  producing
countrles. :

2~2-3 Torecast of Future Trend

Many organlzatlons are disclosing various foreca%t for demand of
international petrochemlcal products, of which data of Stanford Research.
Institute (SRI) seems to be most reliable. . The SRI uses. a predictien
scheme . by accumulating data throuwgh hearing from petrochemical
industries in various countries which covers all nations in the world
except those in the communist block. Since SRI data are summarized by
country, we have re-arranged the data by products, major countries, and
local - arsas. 0 be useful. as fundamental data. We also used other data
for comparison of demand growth. :

These data are based on forecasts made in 1984 and 1985, and do not
reflect the current oil situation in 1986 under which material cost is
decreasing. Table I1I1I-2-12 shows the demand forecast of major
petrochemical products.

(1) Demand of ethylene and its derivatives
(a) Ethylene

Ethylene is the most fundamental petrochemical product.” It is
also the intermediate material, supporting the. production of 75% of
petrochemical industry, it can be used as a measure to indicate the
scale of a nation's petrochemical industry. In recent years, nations
having their own resources are preoducing ethvlene from natural gas
ethane: and rapidly exzpanding their shares in the wmarket. Meanwhile,
advanced industrial nations having no natural resources are disposing
their ethylehe. production facilities. Plastic, which is the major
ultimate product of ethylene, is used -as the bkasiec input for
automobile, electric. appliance, packaging, agriculture and many other
industries and the growth of its demand in general is almost the same
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Pable 7I¥~2-12 Demand Trends and Forecasts of Major
Petrochemical Products in the Woxrld

— e e e e e e

I~ F = T B - 3
| | Ouaniity’ {1,000 tons) I Growlh ralo %/Y) 1
| 4 T v L et I T T T |
| | 19741 19801 9841 1989! 1994! 1980/19?4! 1984718801 1989/1984} lBﬂd{lBHﬂE
et 1 b= : 1 i : 3 =1 1 i ¢ —
-~ Elhylione | 26,9321 32,0771 36, 787 40,620 45,1651 2.9 3.4 2.0 2.1)
1 LDPE o 80211 . 9,768] L] 12,4610 - 14.305) 3.31 3.2] 2.31 2.7

1 HDPR L b 3.2491 4.4 5.961] 7.326) 8, 7631 6.51 5.81 4.2] 3.6
I Polyvinyl chlerlide } . T.5851 o480 20.85)) 12,035 14,7081 2.51 3.5) 3.04 3,81
Slyrene aenomer | 5.308] . 71,3511 84131 9,818| 11,24 2.5l C 3l 3.1 2.7t

2 Hihylene oxide . | 1,863] 4.6600 - 5,04 6,080 - - &,620] 3.2l 3.21 2.71 t.6t
2 Bihylene giycol | 2.9834 3,886 £,00T1 4,4420 4.943% §.61 1.21 2,04 2.1
s et - o —}-—~ -~ - +— e | |
Fropylcae | 13,1111 16,3811 19,0841 21,8491 24, B4l 3.1 3.1 2.7] 2.6
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2 Acrylondtorite 1 2.022] 2,478 2,793 32721 3.605] 3.31 31 3.21 1.8
% Phencl i | 2,424 2. 4501 2,6781 2,999| 3,334 -n.al 2.4] 2.2| 2.1
2 Z-Elhyl hexanol { 556( 1.2411 1. 38t1 1.4601 1,598t J14.3 2.1l 1.4 1.8
2 Aceton | 1.948] 1,971 2.078f . - 2,31 2,698| 0.1 1.2l 2.81 2.5

- 1 t —--} ] ——f—- t —— e A |
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1 Sb . I 3,671 36320 3, 5461 ¢.1631 4.1 -6.21 -6.5] 3.21 2.61
2 Philallc aahydride | 1,472 L5101 1.6521 1.8781 2, 1351 0.4l 2.2] 2.5 2.61
2 Haleic anhydride t 3051 3431 anz| 412] s 1.91 2.7 4.3 3.8]
2 Terephthalic acid ] 1,2021 2,201} 2,442 3,376| 4, 1381 17,4} 1.6} 7.4 3.51
- - = B 1 - 1 | —-—4 |
Buiadiene . | 4,266} 3. 1461 3,975] 4,613| 5, 2001 -2 1 1.4 2.81 2,61
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Source: SRI International, World Petrochemical, 1984

as. the growth of worldwide GNP, Table TIII-2-13 shows comparison of
various forecast data on ethylene demand and Table I1I-2-14 shows the
predicted growth rate in the latter half of the 1980s and in the first
half of the 1990s. :

according to the forecast the jinternational demand will increase
from 36,787 thousand tons in 1984 to 40,620 thousand tons in 1989,
Increase in the period is 3,833 thousand tons which corresponds to 2.5
times of the total production (1,611 thousand tons) of the greatest
new project .in Saudi Arabia.’' The international demand will reach
45,165 thousand tons in 1994. 1Increase from 1984 is 8,378 thousand
tons, which is almost equal tc the demand of Western Europe in 1984.

{b) BEthylene derivatives

Major derivatives are low-density polyethylenes (LDPE and LLDPE),
high-density polyethylene (HDPE}, polyvinyl chloride (PVC), styrene
{8M) , ethylene oxide (EO), and ethylene glycol (EG). Table IIX-2-15
shows the forecast of demand increases of ethylene derivatives angd
growth of demand between 1984 and 1994,

According to this_foretast, plastics (HDPE, PVC, LDPE and LLDPE)
~and -intermediates of plastics (SM) may exceed ethylene in their growth
of demand, ‘The increase of demand of each derivative is expected to
be 3 to 4 million tons in ten years of 1984 to 1994,
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TPable TII-2-13  Comparison of Existing Forecavta of Supply -
Demand (Ethylene) :
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Note: SRi= Stanford Research, HPI= Hydrocarbon Processing,
PTEC= Parpinelli TECNON, BP= British Petroleum.

Table II¥-2-14 Annual Growth Rate of Ethylene Demand

(%)

1989/1984 1994/1989

World total 2.0 - 3.6 2.1 - 2.7.
Industrialized countries 0.7 - 2.4 1.8
Others ' 8.5 -~ 10.6 3.8

Source: SRI and others

(2) Demand of propylene and its derivatives
{a) Propylene

Propylene, the . fundamental — petrochemical - product = next to
ethylene, can not: be produced from natural gas ethane. - It is normally
produced as a petrochemlcal by-product -in steam crackers of gas. oil,
naphtha, and LPG, or refinery by-product in fluid catalytic crackers
(F.C.C.). With this different nature of production from that of
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Table ITT-2-1% Share and Growth Rate of Ethylene Derivatives

: Share (%) Demand Increase  Annual Growth Rate
berivatives e ‘ ~{million tons) (%)
1984 1994 - 1984/1994 ©1994/1984

LDpE—LprE 30,2 31.7 3.191 2.56
uDéE 16.7 20;0 ' 2.802 3.93
PVC 13.9  15.3 ' 3.854 3.09
SM 6:6 ?.2 2.834 2.95
EO 13.0 13.2 1.300 2.22
(EG) | (7.8) (7.9) 0.936 2.12
Others ©19.6 - 12,6 - -

Total ~ 100.0 1000 - 2.07

Source: Stanford Research Institute
Note : EG, a derivative of EO, is not included in the tctal.

ethylene, petrochemical - industries using liquié  raw matérial in
Western. Europe and . Japan are able to survive in the propylene
business. Nations, haV1ng their own natural resources such as Mexico,
Thailand, and  Saudi Arazbia have their propylene producttun plans by
applylnq dehydrogenation of ILPG propane

The demand of propylene is expected to grow at a higher rate than
that of ethylene reflecting. the fact that the former's derivatives
‘such  as polypropylene  has higher potential of growth than
polyethylenes. Table 7JT1I-2-16 compares various forecast data on
- propylene demand. Table TI1-2-17 shows the growth forecast in the
latter half of the 1980s and ir the first half of the 1¢%0s.

From the forecast, the world demand will increase from 19,084
thousand tons in 1984 to 21,849 thousand tons in 1989. The increcase
in this period of 2,765 thousand tens is almost equal to the 1984's
demand in Japan. The world demand will reach 24,844 thousand tons in
1994, The increase from 1984 ig 5,760 thousand tons, which is almost
equal to the 1984's demand in Western Europe.

(b) Propylene derivatives

Main derlvatlveq are polypropylene - {PP), acrylonitrile (an),
phenol (PL}, octanol (OL) and aceton (AC) . Table II1I-2-18 shows the
forecast of -demand increases of  propylene derivatives and growth of
demand between 1984 and 1994, The growth of demand is greatest with
polypropylene, .indicating that the increase of demand of 3.5 million

IIT-69



Table I11-2-16

Comparlson of Fx1btlnq Porecaqts of Supply -

Demand (propylene)
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SRI= Stanford Research,

HPI= Hydrocarbon ‘Processing,

PYCE="Parpinelli TECNON, BP= British Petroleum.

Table I¥T-2-17 Annual Growth Ratezéf Propylene Demand

_ _ (%)
1989/1984°  1994/1989
World Total 2.7 ~ 3.0 2.6~ 3.3
Industrialized Countries = 2.1 - 2.7 2.3 =" 3.2
Others 4.5 ~ 8.1 3,7 ~ 4,9
‘Source: Stanford Réseaich'lnstitﬁte and otheyrs

tons can bhe expécted in -ten yeafs of 1484 to 1994,

which exceods the

increase with the most significant plastic, low-density polyethylene.

(3) Demand of benzene and its derivatives

{a) Benzene

Benzene, an aromaLic prodﬁcL,
liquid. raw -material:
refinery -and  condensation ~of mnatural
Since the congumption is not limited to petrochemicals but

Chemicals.

in. petrochem:cal 1nduqtry,

QCIS

11170

well: ag

is produced from- steam crdcklng of
reformlng process’

in

from: coal



Tab]e T13-2- 18 Share and Growth Rate of Demand for
Propylenc Derivatives

, ' Shafé (%) Demand Increaso'. Annuai Growth Rate
Derivatives {(million tons) : (%)
1984 1994 1984,/1994 ' o 1994,/1984
O 34,4 42.3 3.576 4.80
'hﬁ ; | 16.8 16.7 ) 0.812 2.58
PL. -‘4.1 3.9 0.656 . 2.22
- QL ' 6.5 © 5.8 0.217 1.47
s ) 1.8 : 1.8 0.628 . 2.69
Others 36.6 29.5 | _ - -

Total 1000 -~ -100.0 - 2,7

- Source: Stanford Research Institute

ig also used as constituénts of gasoline, it is a product difficult to
grasp correct figures of the- demand.

'With'respect to the use for'petrochémical industry, because the
demand for polystyrene. which is the most significant derivative, has a
higher growth .rate than that of polyethylene, the demand for benzene
is expected to grow at a higher rate than that of ethylene. Table
I1I-2-19 shows the forecast of growth in the latter half of 1980s and
~in the first half of-the 1990s.

Table IIT~2-12 Annual Growth Rate of Demand for Benzene

(%)
1989/1984 1994/1289

World“Total : 2.8 2.2
- Industrialized Countries 1.8 1.7
Others. . 11,2 5.C

Source: Stanford Research Institute
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Accordingly it indicates that the world-wide demand growth Ffrom
13,686 thousand tons in, 1984 will be 15,972 thousand tons in 1989.
Increase in this perlod of 2,086 thousand tons is almost equal to the
1984's demand in Japan. - The world-wide  demand will xeach 17,806
thousand tens in 1994,  The amount of increase from 1980 to 1994 of
4,703 thousand tons is almost equal to the 1984's demand in: Western
Europe ' (sea Table 111-2-12 above).

{Ix) Benzené derivatives
Main derivatives are  polystyrene {PS),'caproiantam_{CPL), LRSS,

and SBR, Table I1I-2-20 shows the forecast of demand increases of
benzene derivatives and growth of demand between 1984 and 1994.

Table III-2-20 Share and Crowth Rate of Bengene Derlvatlves

Share (%) Demand Increése Annual Growth Rate
Derivatives (million tons) (%)
1984 1994 1984/1994 - 1994/1984

Pg 29,8 30.6  1.711 2,80
CPLL 11.9 11.7 0.432 B 2.32
ABS 3.8 4.7 © 0.851 S W &
SBR 4.9 - 5.1 1.195 ' 2.95
Others 49.6 47.9 - -

Total 100.0 0.0 - 2;52

Source: Stanford Research Institute

Growth of demand for ABS is expected to be about the same as
polypropylene, -and SBR and I'S arxe expected te higher growth than
low-density polyethylene.

2-2-4 Comparison of'Internatiohéi_Cost Competitiveness

Before the f{irst eil crisis, the petrochemical industry was a
capital intensive industry ‘with high: fixed cost, reflecting the
background of relatively- chcap prices -of . raw materials and energy and a
huge amount of construction cost. Thus, almost all petrochem1vd] plants
were located near market in industrialized countries. To ‘enjoy the
scale of economy, the scale of petroohemlrdl planta qu1ck1y ‘expanded to
300,000 tons per year or more for ethylene and 50,000 tons per year for
polyethylene. However, the first and Gerond ©il crises made the oil
price increase,trém about one dollar per Larrel before 1973 . to USS$34
per barrel. The accompanying increase of the raw material and enerqy

TII+~72



energy prices made the petrochemical industry change into a raw-material
oriented industry with. a high wvariable-cost ratio. As a . result.,
petrochemical industries in resource~rich countries has been highlighted
recently, and new plants has been realized one after another in Canada,
Saudi Arabia and Mexico. '

The current decrease of the oil price again gives a great impact
on the petrochemical industry. To study the possibility for development
of petrochemical industry, one must compare the cost competitiveness
among - various areas in the world, based on the curvent prices of raw
materials and energy.

(1) Assumptions for cost calculations

The ain objective in this cost calculation * is comparing
potentialities in cost competitiveress among various countries. Thus,
we calculated general production cost, ignoring specific conditions in
details. The -costs are calculated on . the basis of Handbook for
Forecasting Costs. of Chemical Products (1985) issued by CMC in Japan,
modifying with prices of raw materials and energy in June 1986,

N

“The followings are premises for cost calculations.

1} Petrochemical products to be examined

- Ethylene and its derivatives: Ethylene, Linear Low Density
Polyethylene (LLDPE), High Density Polyethylene {HDPE) ,
Polyvinyl, Chloride (PVC), Styrene (SM)

- Propyléne-derivatives: Polypropylene {PP), Acrylonitrile (AN),
Octanol. {OL)

- Benzene derivatives: Polystyrene (PS), Caprolactam (CPL}, ABS
~ Others: MTBE, Methancol, Ammonia, Urea
2} Countries and areca to be examined
Japan, Western Europe, the USA, Argentina, NICs, Saudi Arabia
3) Construction costs
" a) We have adopted the CMC's construction costs for inside of
battery limits {ISBL), estimated on the bhasis of published
value in chemical engineering journals available in Japan.
'b) We have set up standard scale for each products on the basis
‘of our experience. Then construction costs of the standard
scale are calculated from the published value, intrcducing 0.7

as scale factor.

c¢) The construction costs for outside battery limits (OSBL) are
’ calculated as 50% of ISBL.
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d) Definitions for existing plants and new plants are as follows:

ixisting plants Starting up in 1980
New. plants . Starting up in 1986 -

e) Location Ffactor is applied to Argéntina and Saudi -Arabia and
its figure is 1.3 times of the US Gulf Coast price, generally.

4) pPlant 6perating rates

Plant operating rates are set to be equal (80%); although CMC
set up these factors individually, region by region in the world.

5) Costs of raw materials and utilities

a) The prices of raw materials, byproductsfand energy are mainly
bhased on the market price in June, 1986, but some data are on
the basis of net production ¢osts of upstreans,

b) Utilities costs are calculated from'enerqy cost relatively.

¢) Unit consumption of ' raw materials and utilities .are also
estimated from published data in chemical Jjournals available
in Japan, o ' : :

d) The followings are cost calculation formulae of raw materials
and utilities. B '

(Unit prices) x {Unit consumption of
_ raw materials)
{Unit prices) x (Unit consumption of
' utilities)
{Unit prices) x (Unit production of
byproducts)

Raw materials cost

it

Utilities cost

1

Byproduct credit

8) Labor cost

Labor cost is also calculated from CMC's data. The CMC's data
are consisted of number of labor per shift, and we have estimated by
five times of this number of labor as a total labor,

7y Other fixed costs _
. 1

Thege are calculated as follows:

Maintenance cost = (ISBL) x 0.06 Annual production
Depreciation = (ISBL} - x 0.1 annual production
Tax and Insurance = (ISBL) x 0.02 . Annual production
Plant overhead = (ISBL} x 0.02 . - ~Annual production
Interest = (ISBL} x

0.05 Annual production

1) ROI = Return on Investment, ISBL
OSBL = QOutside of Battery Limit

1

Inside of Battery Limit,
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Sales, G & A = (ISBL) x 0.04 Annual production
' ' (Except for polymers)

= (ISBL) x 0.08 Annual production
: {Polymers) _
ROI = (ISBI, + (OSBL) x 0.15 Annual production

8) Transfer price
Transfer price is calculated as follows:
Transfer price = {Raw materials: cost) + (Utilities cost)
~ (Byproduct credit) + (Labor cost)
+ (Maintenance cost) + (Depreciation)
A4+ (Tax and Insurance) + (Plant overhead}
+ (Interest) + (Sales, G & A) + (ROI)

(2) Results of cost calculation

Table TIII-2-21° shows the result of cost competitiveness in

various. countries  and areas. Table ITT-2-22 shows cost
competitiveness in various countries and areas, when compared to the
¢ost  in. Western Europe. As a result, the cost competitiveness in

various countries can be summarized as follows (For details sece
Appendix 2~A-3):

Japan: Co$t ig 2 to 5% higher than that of Western Furope
in general.

USA: Cost is 5 to 10% lower than that of Western Europe
' in general.

~Argentina: - The cost competitiveness in propylene derivatives

’ and natural gas derivatives are Thaving Tthigh
potentials.

NICs: Cost is 1 to 2% higher than thst of Western Europe

in general.

Saudi Arabia: The cost competitiveness is having highest
potentials except some products.

“Thus, " the . countries having the highest cost competitiveness is
the USA among industrialized countries, and Saudi BArabia among
resource~rich. countries. = However, nowadays price decrease of raw
material is making the ratio of fixed cost to the total cost higher,
Therafore,  the low variable cost (i.e., the cost of raw material and
energy) does not always mean cost competitiveness.

2-2-5 Petrochemical Industry Development Policies in Selected Countries

There are various risks to realize the development of petrochemical
industyy, mainly because'of huge investment cost, For the activation of
the investment, Ffaverable incentive policies should be introduced.
Here, we -would 1like to compare incentive policies related to the
petrochemical industry in selected Latin American countries (Argentina,
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Table YI1-2-22 Comparison of Production Costs:
Standardized (Western Europe= 1,0)

Y e T e e e e T i e [ e T e s A e g e T e S i e e o e

e e e S S VU VSR L —

- i T T T T =T i —
| - i [H furope | Japan - | U 8 A |Argentina | NICs |Saudi Arabia
lEthylene |VYariable Cost [ L0 1.061 08.97] 0.614 ¢.99] 0.321
| [Fixed Cost + ROT | 1.0] Lol g.891 LB L7 141}
| {Production Cost - | .0l 1,021 6.871 e.91t L4l 1.06|
! e } } i | } i —]
{LLBPE . [Variable Cost | 1.0} 1.o6f - 0.8d 0.87I 1.004 0.501
|- © |¥ixed Cost #+ RO [ | 181 0.95] 1.00] 1.231 0,98} 1.2
| |Production Cost | 10| 1.034 0.98)  1.00] 0.99} 0.77]
- - I { f -— : } {

HOPE [Variable Cost N 1.0} 1.051 0.85l 0.85] .99 0.5
Ikixed Cost + RO 1 | .8 0,99 Lon 1.311 0.92| 1.321
IProduction Cost | I{Ui 1.02] 9.92{ 1.05! [.02! 0.88!
! —— —1 I ) = T ¥ } 1

Ve |Variabla Cost | 1.84 1.951 2,851 .854 1.00) 0.49]
[Fixed Cost + RO I [ 1.00 6.99i i.00] 1.34] 1.05] 1.351
[Production Cost | 1.4 1.03] 0.91 . 1.04] 1.02| 0.83
f—— ——{- { } | 4 i ~—

sH iVariable Cost | 1.9] 1.06] 0.93] 8.89| 1.401 0.5t
tPFixed Cost + RO | | 1.0 Losl - L.66] 1.351 104 1.35
{Production Cost |} 1.H 1.04] 0.951 1011 1.ail 9.721

e e —— ey | |

PP [Variable Cost 1 1.8 1.05] 0.93] 0.47] 1.001 0.77]
' {Fixed Cost + RO 1) 1.0 .00 1.004 1.28] 0.981 1.28]
|Production Cost | 1.0 1.03] 1.00} 0.8} 0.99} 0.981

- — —1 { — ! § {

Al [Yariable Cost | 1.0l 1.85] 0.95] 0.64 8.991 . 8.6
[Pixed Cost + RO T | 1.0l 1.901 1.08] 1.35] 1.051 1.35]
|Production Cost | 1.9! 1.93! 4.97] 0.95! 1.02! 0.98|
i - } } i i ! | i

oL {¥ariable Cost | 1. 1.1} 5.90} 0.551 .80} 0.59]
{Fixed Cost + RO { |} 1.0 0.99 1. 00§ 1.34] 1.82 1.34]
{Production Cost | 1.01 .04} 4.954 0.94} 1.01] 0.96]
forrm : —+- | ! i } i

s [Variable Cost I - 1.9 1.85] 0.99} 0.98] 0.98| 0.65]
[Fixed Cost + RO} 1.0 08.98] 1.01} 1.21 g.981 1.29§
|Peoduction Cost | I.UE' CL0gd l.ﬁﬂl l.BQE 8.084 $.904
— f i f j i —

ChL, {Variable Cost l 1.0] 1.091 0.94] 3971 1.0t] 0.721
[Fixed Cost + RO [ | 1.0} 0.99{ 1.001 1.35( L.a4! 1.351
{Production Cost | 1.0} 1.05] 0.961 1.131 1.02) 0.99i

: t f J f i S | —]

ABS {Variable Cost i 1.04 1.87| §.99i 1.84] 1.00f 0.84}
|Fixed Cost + RO I | 1.8 0.99| 1.08] 1,351 1041 1.361
iProduction Cost | 1.0 1.a3l 0.99] 1.19 1.02] 1.08i
e - i +— i t | —- !

IWIBE . [Variable Cost. | 1.0t 1.08] 0.941 RN .99] 0.83§

[Fixed Cost + RO 1 | 1.0l 0.99 1.6 1.27| 0.98l 1.28|
|Production Cost | 1.0 1.151 .95] 0.831 9.99} 0.91{
} —- i } } —— t } }

Hathanol [Variable Cost | 1.0 e B.821 .19 - 0. 18|
[lixed Cost + RO T | 1.01 — | 1.00i 1.364 —1 1.361
AProduction Cost | .8 f_-E _6.9&? 0.951 —1 .95t
} i } i — f i ~—]

Ammonia - [Yariable Cost | 1.0 1.721 0.82{ 0,231 - 1.621 0.20!
[Fixed Cost + RO | .00 . t.6ol 1.00t 1.291 1.034 1.36¢
{Production Cost | 1.0 1.251 0.94} 0.92] 1.25] 0.92|

e i —t f t f f i

Urea JVariabis Cost i 1.0] §.05] 0.851 0. 341 1.1l 0.50(
{Fived Cost + RO 1 | 1.0 1.901 - 1.60] 1.371 1.071 1.371
{Production Cost | 1.0l 1.04] 6.88] 0.941 1.02] 0.661
i 1 - i 1 R O

Source: Study Team



Mexico, Brazil, and Venezuela), Saudi Arabia and several Asian countries
{(Indonesia, Singapore, and Malaysia), and then introduce the outline of
incentive policies in Saudi Arabia. S : ' :

(1) Comparison of incentive policies in various countries
The major items of incentive policies are as follows:
- Basic right and guarantee for the interest of investors
-  Protection of foreign invester's interest
- Tax reduction and exemption

~  Other incentives

Table III-2-23 shows the - measures of incentive pqlicies'_in

various - countries. The inceéntive policies should be effectively
Jintroduced. to develop industries having priorities to meet the
national - conditions, The whole systems of incentive pOllCleS are

complexed in its Yegal aspect, ~and it is not easy to find out the
details of incentive pOllCleS in other countries. Moreover, the
incentive policies might be ‘changed as the time belng, reflecting ‘the
changes of country s economical situation.

The Argentine incentive pollc1es can he examlned belno compax@d
with other countries. . In .appearance, there is not so large difference
among Eatin . American countries. . To develop - the . Argentine
petrochemical industry, the incentive policies in other countries must
be investigated precisely and the result of the 1nvest1qatlon should
be effectively introduced to meet the Argentine domestic situation.

(2) Outline of incentive policiez in Saudi Arabia

The' Saudi Arabian govelnmPnt " has adopted the phlloqophy for
improving added value to their hydrocarbon resources, . and they
realized big petrochemical projects, introducing favorable incentive
policies. The outline of Saudi Arabian incentive policies are  as
follows.

1) Official organizations in relation to the petrochemical industry
is shown below.

[ S ]

Government ] | Royal Family ’
[ | 1) i 1L _
Public PETROMIN MOIE (Utilities) Royal Commission
Investment (Feedstock - (Preparation of
Fund Loan & Fuel) infrastructure)
(Governmental 2): . '
loan) ) : SABIC
l I N
Petrochemical
Company '

(F/V)

1} Ministry of Industry and Electricity
2} Saudi Avrabian Basic Industry Corporation
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2} Major incentives are following 7 itews:

a) Preparation of infrastructure

anag

b}

c)

d)

e)

f£)

q)

The fd1lowing infrastrubthres are preparcd by the government.
supplied in .cheap price.

Port & berth for shipping

Road around the site

Land preparation of the site

‘Habitation foxr employee (50%)

Utilities (Electricity, Sea water, Industrial water, luel
gas) o

‘Raw material (Ethane)’ A
.Sleepers for pipe=line

Tax'holidays'for corporate tax: 10 yearé after starting up
Grace period of governmental loans: 5 years after loaning
Loan condition

PIF Loan _ 60%
Capital - 30%

Commercial Bank loan  10%
Exemption of tax and duty

-~ Exporting duty of products

~ Importing duty of capital goods and raw materials
- Tax for royalty : )

- Personnel income tax including foreigner

- Tax for profit remittance

Deduction of corporate income

- Carry over of losses after tax holidays
~ Accumulation of interest during construction after starting

up

Other incentives

- Production cost is decided by 'Net Back System'
~ Repatriation of foreign capital is not restricted
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2-3 Recent Trends and Future Prospects of Argentine Petrochemical
Industry .

Based on the evaluation for international market situation of
petrochemicals in the previous section, analyses for current and future
prospects of Argentine petrochemical industry are described in this
section, ' '

2-3-1  Present Situation and Problems
(1} Introduction

Petrochemical  industry in Argentina started in early 1940s by
Yacimientos Petroliferos Fiscales (YPF) in San Lorenzo for the
production of isopropancl from the refinery off-gas and also by
Direccion General de Fabricaciones Militares (DGFM) in Campana for the
production of aromatics by naphtha reforming process, both of which
were the first  petrochemical establishments in the Latin America
region.

However, because of small market size, lack of industrialization
to use petrochemical prdduét and unstable economic policy, there had
not been notable large amount of investment 'in petrochemical sector
until the construction plan of petrochemical complex in Bahia Blanca.
In the complex, the company of producing ethylene named Petroquimica
Bahia Blahca started operation in 1981, '

Nowadays, major petrochemical plants are concentrated in three
center locations with major core complex as follows (see Appendix

2-A-1).

Location . - Core - Product

- Bahia Blanca Petroquimica Ethylene
- Bahia Blanca SA (PBB)

- Ensenada ™\ Petrogquimica Aromatics
General Mosconi (PGM)

- Santa Fe Petroguimica Aromatics
Argentina Sk (PASA)

Recent trend of petrochemical industry is shown in Table
I1r1-2-24, As shqwn in the Table, recently there has been remarkable
increase of production and demand for ethylene and polyethylene. That
iz due to the completion of plant. of Petroguimica Bahia Blanca
{200,000 tons/year).

Other products such as ethylene glycol, polypropylene oxide
showed high-rate of increase of demand. However it should be noted
that generally demand veolume of these products were too small to
justify the domestic production because the plant size can not attain

- the economy of scale.

"IXI-83
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Table I1I1-2-25 Prices of Raw Materials and E‘nergy in Argentina
fas of Juhe 1986)

(Exchange Rate: US$1=40.84)
" {Delivered Price)

Products Unit i Official Retention Remarks ]
' Sales Price |[Value _
Naphtha 5 /T 950 | 1779 o
Gos oil CssT | 9s9 fisan
Kerosene 3T 1056 a 1615
Fuel oil RV 55.8 79.5
Refinery gas $.//106kca1 573 1.51 _
Natura_l 'gas s e 930 0keal,/a?
Bucnos Mires $/a (00538 [0.0704
Campana : 5./ . 0.0519 0.070 4
Rom | $./@ 00401 [0.06109
Pilar $/m  ]0.0529 |0.0704
Bahia Blanca. S/ 100388 |0.06109
P. B. B, $/wd 0.0185 00618 |Priority Project
San Lorenzo 3/ 0.079 8 — For Bxisting Plants
| Natural g:as Ethane
Buenos Aircs /T | 1044 133.6
Bahia Blanca /T 852 |122.4
P. B. B, $/T T0.1 122.4 Priority Project
Neunuen © L_jﬁxfﬁ‘ 6 5i§4ﬁ_gimn;§ 5
Propane <Butane '
Buehos Rires 3T 8 7.6 116.1
| Campo Duran | ssT 7 3.2 116.1
San. Loi‘eiizo _ $/T 80.0 1161
| PropyleneButylene | $./T 96.6 13 B.E_H From FCC T
Crude oil ] T
Mendoza s e 11.9 — APT 31-31.9
Neuquen : 3 /BBL 13.2 — «
Tierra del Puego | $./BBL | 134 | — API 40-40.9
Salta - '_'3,/3['31, 1 135 —— | APt 57-57.3

Source: ° YPF, GDE,; PGM and others . .

Note : Official Sales Price means the sales price to
petrochemical companies. Retention value is the value
paid to raw material supplier.

I1L-85



(2) Enterprises in petrochemical industry

Petrochemical companies in Argentina are illustrabted in Appendix.
Capital relationships of petrochemical companies and institutions are
rather complexed but generdlly are ¢lassified into the following three
categories: ’

-~ Public organizations: : S
Petroquimica General Mogconi (PGM), Petroguimica . Bahia Blanca
(PBB), ATANOR, Petroguimica Rio Tercero (P.R.III), Direccion
General de Fabricaciones Militares (DGFM)

-~ Forelgn investor's 0rgan14at10ns~ : : S
BASF, CASCO, DUCILO DUPERIAL, MOVSANTO INDUQUTIM, PASA

~ Domestic organlzatlons.
HISISA,; INDUPA, MALEIC, Petroqu1mlca CuYo, IPAKO

The . enterprlses ‘in  these three categories’ tend to -pursue
different direction depending ~on their background. - Also,  the
interests of the National Petroleum Corporation (YPF), the National
Gas Corporatlon (GDF), ‘and resdurce~rich prov1nces (Neuquen, etc.) are
entangled with each other in a complex manner. Thus, the development
of petrochemical industry requxres the overall coordination by ihe
government.

{3) Pricing policies for raw materials and energy

Table III-2-25 shows the prices of ‘raw materlals and  energy -in
Argentina. The prices of_raw materials, energy, and petrochemlcal
products have been determined by the government. But, the raw
material price does not reflect the -production cost. The price
depends on the project priority, and there is a large difference in
prices among different projects.

{(4) Export and import policies

According to Mercado, April 24, 1986, the petrochemical'industry
is ranked third in 1985 among the mining and manufacturlng sector of
the country in terms of export amount, following petroleum and ‘steel
industries. In the first fifty exporting companies, there are eleven
petrochemical companies. Among them, PGM - (Export amount; US$69
million), PASA (US$50 million) POLISUR (US8$28 million) are +top
companies. . ' -

Degpite the delay in modernization of the existing plant and
small size of the plant, the petrochemical companies in Argentina
have, seemingly, _been making a considerable profit, supported by
import duty. o : ' '

It is a loglcal outcome that present taxatlon system for external
trade makes the peprochemlcal enterprises cancentrate on the supply of
their products to the protected domestic market, while hardly giving
them any incentives for "actively porticipating in' export market.
This is one of the principal. reasong why they ‘are reluctant for the
new construction of 'a large scale export oriented plant. Therefore it
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is desirvable that expori duty is completely exempted in order to
promote exporkts of potrochemical products. Also, gradual abolition of
import duty 1is recommendable to make the petrochemical -industry
competitive.

Table IIi~2—26 shows the import duty, the deomestic and export
prices of major petrochemical products.

Table 11I-2-26 Import Duty, Domestic Price {(Delivered) and
FXport Price of Major Petyochemical Products
{as of June 1986} '

Import Duty Domestic Price Export Price

broducts (%) (USS/ton) (FOB; USS/ton)
Ethylene 25 4#2 250 -
LDPE ' 14_.— 38 . 1,100 600

HDPE 25 1,000 600

PVC 38 1,000 500

sm 20 585

SBR 38 739 - 885

MBS 10 | _ 1,200 1,200

Source: Prices; P.B,B., INDUPA, PASA and others
Import duty; Guia Practica del Exportador e
Importador, Abril 1986

Notes: 1} Import duty for SM is consisted of direct

duty {50%) and additional duty.
This additional duty will be 40% hy Sept.
1988, 30% from Oct., 1988 to Sept., 1989
and 15% from Oct., 1989 to Sept., 1990.
2) Import duties and taxes are calculated Ffrom

- the following equation and total amount
without import duty will reach 15%
additionally.

Import duties and Taxes =

Tmport duty. (CIF x 10 - 48%) + Statistic tax
(CTF x 3%) + Fund for promotion of ships
(FOB % 12%) + Fund for promobtion of export
{CIF x 0.5%) + Consular Fee (Ilnvoice x 2%)
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(5) Advantage and disadvantages of Argentine petrocheMical industry’
1) Cheap prices of raw materials and enérgy

Table IT1T-2-27 shows the comparison of the current. prices with
hose in Japan. The prices of raw materials in Argentina are much
cheaper than that of Japan, so the variable cost is very low, The
difference, however, is getting smaller, hecause of a recent sharp
reductions in oil price. ' '

Table I11-2-27 Comparison of Prices between Ar@entina and Japan

Argentina Japan Price Ratio

Unit (a0.84/%) - {¥160/3) -(Argentiﬁa/Japan)
Crude 0i1 USS/BBL 11.9 - 13.5 10 - 13 0.92 - 1.35
Naphtha US$/T 95 150 0.63
Ethane - us$/T 65.6 - 104.4 130 7 0.51 - 0.80
LPG {Propane) 0SS/ . 73.2 - 87.6 250 .29 - 0.35
LPG (Butane) Uss/T 73;2 - 87.6 220 Q.33 ~ 0.40
Fuel Gas Ussflo6 kcal 1.98 - 8.58 11.5 0.17 ~ 0.75

Source: YPF, PGM, PBB, Study Team and others

2) High investment cost

The technologies of petrochemical plants are introduced from
overseas, and the license and bhasic design are carrvied out by the
foreign process owner. Except for special equipment, the total
amount. of domestic portion of.plant construction is guided to be
80%, so the field work and manufacturing of common equipment are
carried out by Argentines. - However, since the equipment fox
petrochemical plants require high level of technology, the imported
portion tends to be high. Also,. as. a result of delay of
construction due to the delayed delivery of equipment manufactured
in Argentina and 1mproppr financing plan, construction cost seems to
be 20 to 50% higher than that of U.S. Gulf coast.  In addition, high
interest makes the fixed cost higher.

3} High -export freight
Argentina is located far from large consumption areas such as
Noxrth Amerlca, Western Furope, and Southeast Asia. Thus, the rate

of freight is high. The freight of a typical export product
(low-density polyethylene) -is shown below. i
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Argentina to Japan: US$170/ton (FOB; USS$600/ton)
Brazil to Japan : US$100/ton

Argentina to USA : US$ 70/ton

Argentina to Western Furope: US$70 - 80/ton

In the case of -export for Southeast Asia area, the freight is
about 30% .of the export price (FOB) and for North America and
Western Europe, it occupies 12 to 13%. Thus, the freight is a
handicap for competition in the export market.

As Statéd above, the advantage of Argentine petrochemical
industry is a low variable cost. The disadvantages are a high fixed
cost’ and high freight for export. Therefore it is reasonable
firstly to fill the domestic dewmand with the rational price and
secondly to export utilizing surplus capacity, namely 10 to 15% of
the total capacity.

{6) Evaluation of the existing complex

Outline of following three complexes are illustrated in Table
I1I-2-28. '

{a) Bahia Blanca complex

The Bahia Blanca complex is located in Bahia Blanca about 800 km
south of Buenos Aires., There exists a relay terminal «f natural gas
pipelines. " With the annual production capacities of ethylene (200,000
tons) , LDPE (70,000 tons), and LLDPE (120,000 tons), it is regarded as
the only - complex having  internaticnally competitive scale in
Argentina, However, it has not developed its full potentials, because
of delay of plant construction for HDPE, VCM, and PVC. The supply
capacity of raw material, ethane, is limited to 285,000 tons per year
(t/v) (235,000 ¢/y in ethylene} having bottlenecks in the pipeline and
extraction " facilities. The complex, when completed of all the
down-stream projects, will reghire the ethylene production capacity of
about 330,000 t/v, which in turn will require a huge amount of
investment for the new pipeline, ethane extraction unit, and ethylene
plant,

Flexible actions are therefore necessary in the case of
compleétion of downstream projects, such as expanding and modifying to
increase capacity in the existing plants by debottlenecking, putting
the priority for the projects of ethylene derivatives, -and importing
and exporting somé products including ethylene. In our visit te the
site, We:could'observe the construction of the plants for HDPE, VCM,
and PVC by INDUPA group, and the expanding capacity of ethylene (from
200,000 to 245,000 t/y) of PBB were in smooth advance. It seemed that
they would complete in 1986. When.all the plants, under construction,
are completed, ethylene demand will be 265,000 t/y and ethylene
capacity will be 245,000 t/y. Insufficient ethylene is going to be
imported, using the existing ethylene export facilities.

111-89



5I9Y30 pur GEET OURDTISWROUTHFRT QOTWINLOIIBg OTIBAUY 823008

(3204X3) O (3Jodut) L
- g 1e- 0 (Te301) sduBTRd
Jeg . 6 962 oo (12101} pURwLS(
egg vz 00z - " (TR30L) A1ddng
soUETREQ SUSTAYID
© ypyiaienild
%0L1VS 6IY BSOANTSD - o
© U M0EYWINGAN SUEE 5 1p SOTD0IOETE 2ad
%0014dN0JE SIBATIE DUTIUSBIY 95 YdNaNI 20
| (YENANT 80 DOIOFT) _
S wprieiEated SODTTIUIA
S %0E: (AD)eleis e pel SOJ3WOUCH FOA
%04 (VdNGNI 13320 14d |
- %DE (WID)2IEIS S ¥9 zo 0408 L5d FdCH
%044 (OMY1ISIBATId 0z1 021 ¥NS170d  3dAH/3dATI
%05t (WAD0)33EIS 08 0L ANSI106 3441
. (gad) .
sokiolenldd ) .mUQm 14 MWﬂHmm
216187838 921 0Z1 st gpréuenad) 007 002 BOTUINBOIISd - BUBTAUIE
. (309}
%001:2329S 0T 081 €7 582 0avIS3 T30 SO Elitetc
. IUITAYIR SE A11oede) UDTAULE SB  A310RdEn  SUSTAUIE se  A31oede)
d1UsIaumMg S155704d adning UCT19NI16H00  J2puf] SIUeTd BUI161XT - Aueduo) $10NP0Id

{Tesl/suol 000" 1)

¥ TAWCDH 'OURTd BTURd JO SUTTIND

(1} gg-Z-IIL =TCeL

"T1I-90



S$I2Y30 ple 5$8a1 OUEDIASWECUIZET O0TWINDOILsd CTIPNUY  :gdJnN0F

pog*e! A ddA (Gg) JedaIqsiA
S 006 ¥ 000y ddA (Qg) J9¥2edD TRUJIYL
110 9pNI2 %001:23818 00g'se poctee dsA (ag) Jaddor
B IPEING NS #00T:TeotWsyn moQ g g WINDOANT HES
- SUSTPEING‘NY ¢ Z ¥SvYd Jaqqry @1 UJLIN
B2 TREING ‘NS 2% 5 . yovd ugs
SU8ZU2qIAULE %G 11ie31JoWY 91U USTH 14 1T(duRA3y) i ¥evd ns
SULZUSg ‘AUSTAUIE %S pliTeluwayD. 0o Im 04 G(dwensy) Qg §S¥d BUFZUIGTAYYE
sueing _ %52 TRADJTHN LE LE ySvd aua IpeIng
BUILRN %G¢. [Ted ™D BISIA 0! 051 . ¥evd S213BUOLY
aueds.Id elIuden o7« dA0000Y T £C Yevd U TAYLT
elyden 51 9{dwensy) 1 . T 1d3400 S3T3EW0IY
- eyiudeN 6 £ (SWENDY) 8 TWI¥3dig susipeing g U YADOIA
: 81 g1 WId3dNa TLSISZIoLISRTd
UITAUIZ 0z 0z TVINd30d _ . -3d0T
_ JUITAX-O Bl 71 Y 183d0d SPLJIPAGUY DTTBUIYA
JNEING - sBE TRINIIEN : ¥l : P1 WI1¥dana SPIIINSIq uoqIes
BUIUdeN  %0QI:TEolueydy TRiJedi] g2 L{dueasy) g1 T [¥34Nd _ QUSTAYIF

o . 18301 §102001d 2In10 BUITSIXT . .
STe1Io1RE med diqsisumg A3 10BdED UQ(30NpOJd Areduc) $3onpoad

(3eP&/5UOT 000 T)

xoTdmeD 83 ¥IURS FO SUTTINO () 8z-7-III STqEL

I11-91



SI3YIC PUP GBE] OULITISWROUTIR] OOTHINDOA3ed OTIRNUY - 132Inog

L.000e .gon‘e 3di ()T TIRTAATY
.-000*ET -, oootez AdA T (Qgy J8N0D
C 0008 000's ddA (Qd}. REIC I8y
T 00009 600°61 - 0001 AdA o 08)- 004
110 @PD 000° 082 000‘0eg -3dA ¢Qg) . 3ddo], .
BUsZUDG* SIMCEITC o¥ . 0% ddA FUIZUSYTANTY
S BURITADOI] 61 61 AdA T SRucs 10
geb FI0 04 : , 1°6 k> [ ddA 2UaTAINg
' 88630 004 %001:97838 . §°16 0g 5719 ddA - BUBTAOL
- 2Ea1AULE ” 1 ¥1 O¥¥dl a7
$30004d A3 I3 %Z001:23BATIY G Sl oNvd1 SUs TAYIZ
e 93mING L1 L1 Wod 13d
[OUBYIBIN SUD TAY~d S &% pod oI
SURTAINgG ‘auRIng - o 14 nod [-susing
OBy} ' BUI TAING-0S ] 0¥ 0¥ hod HEIN
BUS A0 ce - GE 6 nod TOHO2TROX0
: 8g 82 Wod  UCTIBUAB0JPAH SUITOSED
B2BOJPAH * SUSZURY o £g WO . SUBXIUCTIAD
5 6 WO BUB [AK-K 1U
8 e vod 2USTAY-d
: , £7 ¥4 . Wod BUSTRY-0
IBUTWIOISH) %0S:pdDC 98 e nod auRnToL
BULJEN UND WSTRAG %0G:ddA - 49 L8 wed suazUg
18101 5303003d 2J4mng - BUT1ISIXE
STB{J318E Mey d14sasums) AT10BdED UO13oNPCd Aueduo) 530Np0d

(A2 A/SUCT Q00 ‘T)

xo1dwoD epeUsSsUI JO SUTTINO (g) 8Z-Z-III @1dRl

ITI~-92



(b) Santa Fe complex

The Santa Fo complex is located about 300 km northwest. of Buenos
‘Airés. There exists a relay terminal of natural gas pipeline. The
complex is produ01ng ethylene and ethylene -derivatives, such as LDPE
{20,000 - t/y), (54,000 -t/y), and . SBR {54,000 t/y), consuming
ethylehe from smallmscale plants of PASA (23;000 t/y) and of DUPERIAIL
(15, OOO't/y) Almpst all the products are transported by trucks to
small consumers Ln Buenos Aires, the- b]qgest market.

5In'th13-Complex, 5M capac1ty is b@lnq expanded from 54,000 to
65,000 t/y by PASA, and ethylene capacity is being expanded from
15,000 to 22,000 t/y by DUPERIAL. Santa Fe is far away from the
raw-material production areas (Neuquen, Mendoza, Salta, and Tierra del
Fuegd) ‘and from: - consumption area {(Buenos RAires) and the mneans of
transportation of products isg depending on trucks.  Thus, Santa Fe has
some disadvantages as a candidate for large-scale of new projects.

(¢} Ensenada complex’

The Ensenada complex is located. about 70 km southeast of Buenos
Aires, With“YPP'HaVinQ the ‘refining capacity -of about 230,000 barrel
per day as a center of this complex, this complex has a capacities of
a Small—scale ethylene (15,000 i/y} and LDPE {14,000 t/y) owned by
IPAKO, and aromatics (benzene 67,000 t/y, cyclchexane 33,000 t/y) by
PGM . :

"The PGM comoany, another center of this complex, is now

. proceedlng with the planning for. oxoalcohol (35,000 t/y}, WTRE. (40,000

t/y), and’ butene—l {25,000 t/vy). The major raw materials for this

projects are propylene and butylenes, which are planned to be

: recovered from the off-gas from FCC f{capacity 41,000 barrel/day) of

YPI' . company . The ‘planning is economically reasonable because of

_uLlllzlng cheap raw.materlals from refinery.  The PGM company is also

‘examining new projects.of DMT (45,000 t/y). and PET (17,000 t/y} as the

‘second phase. Ensenada is c¢lose to the largest market, Buenos Aires,

and having harbors for export. Therefore, with the integration of YPF

- and PGM, it seems feasible to realize new projects, utilizing

aromatics, of C.. and C. derivatives as the major products, alsc
considering the possibility for export. '

2-3-2 Porecasts for Demand and Supply of Maior Petrochemical Products

(1) Outline of the method for demand forecasting

There -are two kinds of forecasting methed of petrochemical
preducts namely,

a) Sumwing up of individual demand method
b} International referential method

These two methods have following characteristics.

III-93



(a) Summing up of individual demand method
This method follows steps mentioned below.

1) Forecast of deviand of final product. according -to the each demand
sector  such as housing, home electric. appliances and automobile.
“(e.g. number of production of automobile)

2} Forecast. of volume of petrodhemical-zproducts used for the
production of above mentioned final products.
{e.qg. current consumption amount of PVC for the production of
automobile) '

3) Forecast of - change '.of consumptlon pattern Of petrechemlcal
products reflecting the substitution among them.
{e.g. increase- of consumption amount of PVC for the lighter
automobile) : : S

4) Sum up of all demand items

In order to perform this method  properly, duite detailed
statnqtlcs and forecast of each demand side industry are necessary.
n Argentlna, however, enough 1nformat10n are not avallable to follow
those procedures.

{b) International referential method

In this method, Forecast of demand is performed by utilizing the
different country's correlation between GNP per capita and consumptlon
of petrochemlcal products per capita.

In this method petroohemlcal products are classified into
several groups and demand forecast is done accordlng to those groups.
Within the group, the demand forecast of each individual petrochemical
products is performed by breaking down the group demand to individual
producty

This method is useful when basic statistics such as GNP,

population are available although.detailed ones are not existing. In
this report the latter method is employed.
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{2) Steps of forecasting procédure

Products of large domestic demand are selected

Study on utilization as study itewms. Those preducts are:
pattern of petro- LOPE, RDPE, PVYC, PP, PS, ABS,
chemical products in 'EG, AN SBR, E, SM.

Argentina ’

) Mexico, Brazil, Japan, U.S5,A. and Canada are
Study on selected selected.

countries for
gomparison

...
. Plastics for general purpose ...... LUPE, HDPE,
Grouping of petro- _ pPvC, PP
chemical products Plastics for industrial purpose ... PS, ABS
according ko usage - Petrochemicals for

) synthetic fibre .........v..c.... BG, AN
Petrochemicals. for rubber ......... SDR
j (Example} Plastic for general purpose

Calculation of

demand, of a .group of o (kg per hecad)

products by country YeAY 1996 1978 1980 1982 1983

and year -and _Country

calculation of GNP .

per capita. Canada 24.4. 28.9 33.4 28.4 36.7
U.5.A, 30.8 37.5 36.2 35.7 41.2
Mexico 4.0 5.3 1.7 7.7 8.0

- Brazil 5.3 5.5 7.6 6.6 6.5

Japan 22,3 27.8 33.2 30.5 33.3
Argentina 3.% 4.8 5.9 i.9 1.5

LOG (Plastics for general purpose/population)

Regression by a : = a x LOG({GNP/Population) + b
group of product and

year {Figure 111-2-5})

. Evalualkion of correlation coefficient, t-value
Analysis of and coefficient. Regression has been done for
regression obtained the years of 1976, 1978, 1980, 1982 and 1983.

) No major difference is found among these years
and hence the wmost current data of 1983 is
employed.

Three cases. of GNP increase are assumed, namely,
Assumption of the 2%, 4% and 6% per annum.

grovwth rate of GHP
in Argentina

Based on the field étudy, the most realizable
Assumption of the plans arxe included in the increase of production
increase of capacity.

production capacity
based on Lhe recent
investmenlt plans

ne
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T

Assumption ef
comnpelkitive
relationship among
products

Forecast of demand
in Argentina using
the equations
obtainod

“‘f“”""““[“‘—___———
| I

Calculation of
demand of individual
product using their
share in a group

L

Calculation of
import. amount by
reflecting the
capacity

Calculation of
export amount by
ref lecting the
surplus of capacity

S SV

Calcuiation of
production volume of
petrochemical
product including
intermediates

Simulation

Wwithin a group, the change of share of adch
product is introduced.

(Example),ﬂD?E orodos LOPE's share by 0.2
points a year. ‘Tha same as [or PP and PVC,
P& and ABS, EG and AN.

By assuming the [igure of GNP per capita,
forecast of demand can be obtained.

1f production capacity is ehpugh to salisfy the
domestic demand, it is assumed that current
import is going to be substituted by domestic
product.

If surplus of capacity exists, iL is assumed
that export will increase gradually up to the
operating rate of 99%,

After the caleulation of production of each
product, the production volume of intermediates
is determined.

(Input ratic is shown in Table I11-2-29)

Calculation according to following three cases:

Increase rake of
population per annum

lﬁcreasg rake of
GHP per annum

Case A 23 23

Case B 4% 2%
Case C 6% 23

Calculation of domestic demand, production,’
export and import amount from 1985 to 1990.
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Figure I1I-2-% Correlation Between Plastic Consumption and Income

Plastles for gencrzl purpese

 log{Ke/person)
5 0~ .
4. 5~
4. 0~
. Ush
: . S
3. 5- . Japan @ Canada
3.0~
2, §-
.  Hexico
. o
2. @~ o Brazil © frgentlns
1. 5
1..0-
9. 5—
0 + + } + } + — = — 4
i .
6. 0 6. 5 T. 0 1. 5 g. 0 8. 5 g, 0 8.5 10
G N P per capita tog{3/person)
Table TTT-2-29 Unit Consumption of Intermediates
Products - Unit Consumption Intermediates
Pg 1.02 Styrene Monomer
ABS ’ 0.40 {SM)
SBR - ' 0.30
L.DPE S 1.02
HDPE 1.02 ' Ethylene
PVC ' 0.50 {E)
EG . 0.66
SM 0.28
PP ] 1.02 Propylene
AN ' _ 1,06 (P) ‘
IPA 0,75
SM 0.82 Benzene
Cyclohexane 0.93 (B)
E 1.25 Ethane
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(3) Assumptions and results of forecast
{a) Assumptions

1} From 1985 to 1995, the following annual growth rates are assumed.

Case A Case B Case C

GNP {%) 2.0 4.0 T 6.0

Population (%) 2.0 2.0 2.0

2} In each case, correlation hurves, calculated through regressicn
equation; between GNP per capita and consumption per capita are
also applicable for Argentine petrochémicals,

3) Plant capacity is generally based on the figure in June 1986; but
some expanding capacity, which can ke considered to be realized
as a result of the field work, is also included.

4} Import

"~ Petrochemical products which are not produced domestically in
June 1986: . Import will continue, unless new plants of the
products start.

~ Petrochemical products which are produced domestically: Import
will be introduced, unless there is enough production capacity to
satisfy domestic demand.

5) Export

Petrochemical'products can be exported up to the level of 90%
plant utilization, if there is surplus capacity after 1991. Export
volume from 1985 to 1990 are regarded as ¢radual change., Export
volune will be reduced as a result of increasing domeéstic demand.

©) Internal competition in each group

HDPE c¢an be expected to alternate LDPE to some extent in the
field, of film. Thus, HDPE will erode the sharc of LDPE.

1

- PP will alternate in the field of Hard PVC,

!

Growth rate of EG will be higher than that of AN,

t

Growth rate of PS will be higher than that of AES.
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(k) Resﬁlts

- betails of resulté'aré shown in Appendix 2-A=2, Table III-2-30
is a summary of the results., In Table IT1-2-31 comparison with the
SRY iy made. ' : ' ' T

As shown in Table I1T-2~31 the predicted figures are highexr in
SRI than in ours. . This is Dbecause the SRI' prediction 1is . the
cumulative results of hearing from Argentine petrochemical industries
in 1984. (Usually producers' figures tend to be higher reflecting
their desire. Meanwhile our figures are obtained by simple
guantitative method. ' ' E ’ )

~ As already stated, the growth rate of GNP greatly affects. the
medium~ and long-term prediction for petrochemical demand. -Therefore,
it seems reasonable to carry out. a case study using the rate values
changing in some range, rather than using the raté represented by a
single value. Thus, we have carried out the case study for GNP annual
growth rate of 2%, 4%, and 6%. To judge which case is'more realistic,
authority in BArgentina should pay attention to economical indicators
such as the GNP growith rate as’ the target value of economic
development, while observing the actual GNP growth rate in the future.

Table ITI--2-=31 Comparisoh of Demand Forecasts

(1,000 tons, %/year)

Team'ForeCasts N
5o CASE-A _CA.SE—B- CASE-C
Demand | Growth Demand | Growth Dewand | Growth | Demand | Growth-

1990 | 199,108 | 1998 |19041088 | to0f 19_94/11?35 1994 _1994/'1?352
B 85 | 1.5 |318.9 12 | 3 43 ] 3.5 4.5
LOPE | 298 8.3 191 L5 | s 3.5 | 175.9 5.6
HoPE | . 80 76 | 4ea 0.8 51.2 2.9 68.1 5.9
PC | 164 9.0 | 833 1.9 | 1014 3.9 | 123 5.9
B 15 56 | 8.7 Lo | 10 | 81 | 132 5.3
sh 94 5.1 63.1 2.0 6.5 2.5 70.3 R
PS 59 85 | 3.4 0 45.7 3.8 65 | 6.0

PP 65 12 [ 40.8 2.3 49.7 4.3 60.2 6.4
o 3 9.7 | 208 . 4.5 25.8 5.7 31.8 8.9
ms | 1z | a5 | os9 | -2 07 | 23 | n8 | 44
SBR | 49 41 | 397 1.9 1.6 3.8 5.9 | 5.6
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2-3-3 Future Prospects
{1) Potentiality from the viewpoint of cost competitiveness
-{a) Variable cost

As already stated, the Argentine petrochemical industry has
advantages in its low cost of raw'material'éhd enerqgy that makes the
variable cost very low. When compared to Western Europe, the variable
cost of Argentina is B85 to 90% in ethylene derivatives, 50 to 70% in
propylene derivatives, and about 20% in natural gas derivatives. This
estimation, however, is based on the incentive prices for new priority
prbjécts,'and the prices of propylene and butylenes are also based on
the assumption that -they are récovered from refineries. Since
aromatics are exported with the international prices, its domestic
derivatives cannot have the advantage in variable cost.

(b) Fixed cosgt

The fixed cost in Argentina, due to- high investment cost, is
generally about 30% hicher than that of Western Europe. The fixed
cost seems 50% higher, when the high cost of fund is congidered. The
further effort will be needed to reduce investment cost.
{¢) Total production cost

As a result of the preliminary comparison in total production
cost with Western Europe the following products are superior to those

in Western Europe:

Ethylene: 3% cheaper

Polypropylene: 20% cheaper
Acrylonitrile: 5% cheaper
Octanol: 6% cheaper
MIBE : : 17% cheaper
Methanol: 5% cheaper
Ammonia: 8% cheaper
Urea: 6% cheaper

In general, a product, when its total production cost is cheap
enough in Argentina, has a low variable cost and low ratio of fixed
cost to total production cost.

-{d) Evaluation of potentiality in Argentine petrochemical industry

_. In summary, the potentiality for new projects in Argentine
petrochemical industry seems to exist in propylene and natural gas
derivatives, or products in which the fixed cost occupies only a
little, so that the cheap prices of raw material and energy can be
fully advantageous. From the viewpoint of the products of which fixed
cost occupies small portion, it is reasonable to reduce the investwment.
cost and fixed cost per product by means of revamping of the existing
plants, In these cases very small scale and old plants must be
excluded from revamping.
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{2) Evaluation of new projects

It is reasonable for public and private sectors to improve the
foreign trade balance by alternating the currént import products with
domestic production.. AL present, the following products .are not
produced in Argentina and are the subjccts to be studies from now on,

High-density polyethylene (HDPE)* :
Ethylene oxide (EQ) and Ethylene glycol (EG)
Fthylene dichloride (EDC)*

Folypropylene (PP)¥*:

Propylene oxide (PO} and Propyleuc glycol’ (PC}
Acrylonitrile (AN)

Oxoalcohol*, n-Butancl, and Octanol
Acrylic.acid (BR), Acrylic ester (AE)

Adipic acid

Caprolactam (CPL) _

Telephthalic acid (TPA), PET résin*
Polybutadiene rubber

Polychloroprene rubber

Butyl rubber

MTBE*

{The proijects marked with * are now in progress.)

‘As Table TII-2-32 shows, there are many projects are anncunced in
Argentina. 2mong them some pIO%pECthP projects are selected and
discussed as below. : :

{a} Development plan in Bahia Blanca complex
1) Expansion and modification of ethylene capacity

ExpanSion . and modification of ethylene capacity. by
debottlenscking of the existing plant is suggested as the most
feasible project. '

In the new ethylene projects (1?0 000 t/y), the bottleneck
exists in procurement of raw material ethane. This project requires
pipeline and separation unit for natural gas ethane, and it takes a
long  period. of construction and a huge amount of investment.
Moreover, design capacity of 120,000 t/y of the second phasp can not
enjoy the economy of scale as they do in the plant of 200,000 t/y.
Also, with ethane as. the raw material, the products are limited to
ethylene . and "its derivatives.. The target should be overall
development plan aiming at the well-balanced complex, including
introduction of other raw materials such as propane; butane, and
naphtha. : :

2) New plants by INDUPA group

.. The construction programs for electrolysis (NaOH, Cl,), EDC,
VCM, PVC, and. HDPE are now -in smooth advance, toward .complétion at
the end of 1986. If all plants by INDUPA group are operating in
addition to the existing LDPE. and LLDPE plants, the supply of
ethylene will be short, even after the PBB ethyvlene capacity is
expanded. : '
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Table III¥2~32.

Petrochemical Projects in Argentina

o (tons/year)
[~ TTCoMEART || TOCATIOR PRODGCTS capACTTY RAW BNTEREM.S | START U7 FEHARKS
. X (1,000 T/¥)] ° lnvestunent CDiL‘_!UG s3]
1. COLEEY §.A. {1) Ensenads, B A. (1) FET DHT, EC noa. 18
: {@ 10
& 17
2. DUPERIAL S.A.1.0. {1} San Lorenso, S5t, Fe (1) Ethylene + 7 Haphtha ‘B8
H (2} Fhthalic + 4.5 o-Xylene n.a 4
Anhydride
{3} Ratyl Rubber ® 12 Bucylene @ m/eef O 25
(4) Batadiene Rubber | O 26 Batadiens ® or/'as{ @ &5
{5) sBR @ 32 54, BD [0 N ] 50
1. ELEGTROGLOR §.A.1.C. | (1) Bahia Blanca, B.A. {1} Polyvipyl 1 you 186 10
Chloride
4. FEHARGEN 5.A. (1} Enssnads, B.A. (1) Fnenol n Cowene (From YPF
50
(2} Acetone 20 " B.a.
S . -
5, FERTINEU s.A. (1) Plazz Huiacil, "{1) Amsonia 100 Hatural Gas
Heuguen ‘88 85
(2} Urez 100
6. TFERFINOA {1} Salia (1) Asvuonia QD &0 Natural Gas M G1/'88 @ 40
{2) Urea 100 Aamonia, €Oy n.a. 0
7. IRBOQBIN S.A. {1} San Lorenzo, {1} Propylens 10 Propylene Oxide '3 13
{poy) Sr. Fe Glycols
{2} Proprlene Oxide - 86 Propylane [ 0
{3) HR Rubber [0 5 an D o/ed O] 3
{u) SB Latex Q] 2 S84, BO @ oL7'87 1] 4
] S _
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Table 111-2-32

(tons/yeﬁr)_~

(Continuad)
COMPATT ToeATiON PRODUCTS CAFRGTEY ] RAW VAERIALS ] STARY OF " REMARRS
{1,000-7/1) . Investingnt Cost(100 vs$)
8. IHDURA S.A.1.G. (13 Bahia Blance, B.A. (1) Polyvinyl 58 von vrEs) 10
) ’ "~ Chloride . s :
{2} Urea 373 . o '
. nE. - 300
£3) Ammonia 35 ]
o . o B Lo
9, Y.P,F, (1) Ensenada, B.A. (1) Nermal Paraffin Q 3 Kerasene @ o /'8? [4}] 10
(2) Linaar Ab o 30 H-Pavaffin, 03] ‘a3 & a0
Rentene
10, MONCHEKRS VINILIGOS (1) Bahia Bianca, B.A.- (L)} Vinyl Chlovide 130 Echylene, ta6 $10
Chlorine :
1}, PEREZ COMPARC {17 Puntz loyola, Sant2 {1} Ammwonis @ - 400 .
- C&F Cruz Ratural Gas n.a- 30
. @, :
{2) Urea @ 525
12, PETIROPOL 5.M. {1} Bahia Blanca, B.A. {1). High Bensicy v 62 :
. o 1/ 86
13. PaSA PETROQUIMICA (1) P.C. San Mavtin, 5t.Fe | (1) Sit 10 EB 09/'86 17
ARGENTINA S.A. : San Lorenzo, Sc. Fe {Modification)
14. PETROQUIHIGA AUSTRAL | {1) Tsld Grande, Tierra {1} Methanol: 630 Yatural Gas .y 226
S.A. del Fuego
l2) Tiecra del Fuego (L} Acetic Acid D a2 Hethanol @ orer| @ 50
{2} Formic Alcoheol o &8 Hathanol a o01/!87 @ 40
{3) Butyleoes LT ] Butane @ ou/'EE] @ 80
{4) HUBE @ 150 Hethznol M of'ss] @ 45
Burylzne o
15, PETROQUIMICA {i1) Bahia Blanca, 5.4, {1 Echylene 4% Propane. butane, 12/'26
BARTA BLANCA S.A. (Expunsion) 120 naphtha 10/'87
{2) FPropylene 7505
€3) Hix € .7
{#) Pycolyais & 38.3 .
Gasoling syproducta ‘86 300
(5} Pycolysis Fuel @ 3.9
. I 031 :
(6} Hydvogen @ 9.9
{7} Methane 108.5
16, PETROQUIMNICA CUYO (1) Lujan de ICu)ro (1) Polypropylene 40 Propyleae 88 17
S.4-1.C. Hendoza =
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Table I11-2-32 (Contlnuod)

{tons/year)

r CUHPAH‘I‘ 1.0CATIOH PRODVETS CAPACITY RAR MATERIALS START UP HEHARKS
I _f1,000 7YX ] : _Investment cosc(106 vgsy
17, PETROQUIHICA (L) Ensenads, B.A. (1} pimerhyt . 45 pXylene a8 @ 0
GEUERAL HOSCORY . : Terephthalate
S.h.1.8. _
’ (2} Oxealcohols k3]
(3} Butene -1 25 €3, €z Hixture ‘88 106
: {4y HrBE a9 Hethanol
{5) Formic Acid @ 5
(6) Polymerizer
Dimersol @ . 358
() Cyclohexaﬁe 6] 45 Benzene @ 01/'88 L] 25
18) Phrhslic ® = o-tylene @ oufsel @ 2
. Anhydride
(9} Est. BIX o 10 Straight - o or/'es] o e
yun laphtha
(10} Frac. BTX o 120 @ " @ to
{11) ¥bA [ 40 [C [ 15
(12} o-Xylene [ ] @ @ 20
18, Psmoéumlca RIO {1} Rio Tercaro, Cordoba (1) 1 [O)] il Teluene, @ o/ s @O 25
111 S.A. v - : Yitcic Acid

sources’ Collected deta in &:gentluc
() “INFORMACION ESPEGIAL' DIa DE B4 FETROQUEHICA 1985

@ Lx INDUSTRIA PETROQUTMICA EH LA ARGERTINA 1984
QD DL Gonstruciion Boxeere Jups, 1985

1) New PVC plant by BELECTRCCLOR

FVC of ELECTROCLOR.

‘not -proceeding yet.

barrels/day,

‘DUPERIAL is the substantial promoter for
The PVC production is being planned but the actual construction is
This project, however, is closely related to
the new -ethylene plant installation planned by PBB, and a precise
study should be carried out in connection with the overall complex
planning. '

(b) New projects in Mendoza

1) Expansion of FCC capacity by YPF

In addition to the ewisting F.C.C. with capacity of 20,000
a new F.C.C. with capacity of 21,000 barrels/day is
under  construction. On completion of the new unit, 55,000 t/y of
propylene can be recovered from F.C.C. off gas, of which about
40,000 . t/y is scheduled to be supplied for the polypropylene of

_Petroqu1mlca Cuyo.

Tt is also possible to recover butylenes from the coff gas. Of
these butylenes, isobutyléne, together with methanol, is scheduled
to be used to produce MTBE, but plan is not concrete yet.
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2} Wew polypropylene plant by Petroqulmlca Cuyo

Petroqulmlca Cuyo, a company of domestnc capltal, is now -
promoting a production. plan to utlllze propylene from YPEF, - and will™ .
produce polypropylene of 20,000 t/y in 1988 and additional- 20, 000"
t/y in 1989, in total of 40,000 t/y. - Polypropyleno is going to ft]lf
the - dowmestic dewmand, throﬁgh the compotltnon with the ehlStlng
resins (LDPE, LILDPE, PS -and PVC) in the price and pprfolmanve. As
already shown in industrialized countries, polypropylene is expected
to be growing at a high rate, so the prospects in the future seens
also hopeful. ) _ ' _ﬂw\

(¢) Wew projects in Ensenada
1) pPotential for utilizing raw materials of YPF

YPF has the biggest o0il refinery in Ensenada with. the
international competitive scale. of 230,000 B.D. As related to
petrochemical raw materials, it seems possible to use propane,-
butane, naphtha, and gas oil from the topper, and propylene and
butylenes reccvered from off gas of F.C.C. (4,000 B.D.). So, the
efficiency seems to  be improved by the integration with
petrochemical and refinery industries including PCM and IPAKO.

2) New proiects by PGM

The first phase progect which ‘is now in promotion including.
oxoalcchol, MTBE, and butene-1 is planned to be oomp]eted at the end
of 1988. The contract of licences and detailed design is said to be
agreed with the overseas process owher in March 1986.

- Oxoalcohols (35,000 t/y): &an amount of 15,000 - 20,000 t/y is
scheduled to be consumed. in the form' of isooctanol, etc., to
produce flexible PVC,. - The remaining will be  used as
intermediales in Bahia Blanca.

~ MTBE (38,000 t/y): Nonleaded gasoline is not necesséry in
Argentina, 8o all the product is exported to USA and Western
Europea.

- Butene-1 (25,000 t/y): An amcunt of 15,000 t/y is exported Lo
the USA, Western Europe, and Japan, and. 10,000 t/v is used as
raw materials for LLDPE and EDPE in Bahia Blanca.

-~ Propylene and butyienés- 120,000 t/y}, methanol (15;000-t/y),
and natural gas {63,000 m”/dav) are used as raw materials.

The second phase project including .DMT and PRT -is now also in
promotion to be completed in 1988. The propocals for li¢ences and
detailed designs from four. foreign process owners are. now being
examined, '

- DMT (45,000 t/y): An amount of 25,000 t/y is scheduled to be

congumed “in the domestic market, 18,000 t/y for PET,; and the
remaining 2,000 t/y will be exported
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- PET . MGT" (for textile; 12,000 t/y): An amount of 5,000 t/y
will be consumed in. the domestic market, and the remaining
7,000 t/y will be exported.

- PET .“GB" (for bottle; 5,000 t/y): An'amount of 3,000 t/y will
be consumed in the domestic market, and the remaining 2,000 t/y
will be exported.

.~ Paraxylene (27,500 t/y),.methandl {10,000 t/v), and EG (6,500
" r/yr import will be required} are used as raw materials.

The .PGM -has been a . unigque company specialized in aromatic
petrochemicals, and fully experienced in the export business. 70%
of overall production is currently exported and ranked as the sixth
industrial ' product exporter. ‘These projects, including the new
business in the field of C_, and C, derivatives while keeping
exporting business, may have gdod economical rationality through the
cooperation with YPF.

(@) Future projects in Neuguen Province
1) Potentials in Neuguen Province

Neuguen Province is in the middle west of Argentina. It is the
richest natural gas production area in Argentina (production: 36%,
reserves: 62% of the total in Argentina). Because of imbalance
between production and consumption, about 20% of natural gas is
burnt away. A new plan to recover this natural gas and supply it to
a new petrochemical project at a price level of 25 to 30 ¢/million

BTU (about the half of the price in Saudi Arabia) is now being
negotiated with the central government.,

Neuquen province has .a total 2,770,000 kW hydraulic power
stations, which is .equal to 32% of the domestic demand. The
reserved potential hydraulic power is as much as 10,000,000 kW. The
price of electricity is as low as 1 ¢/kWn (about one eight of the
price in Japan). Other respurces include crude oil, carbon dioxide,
and rock salt. In this situation, if the above-mentioned gas price
is  approved, the competitive potentiality could be fully
appreciated. '

© 2). Petrochemical projects in Meuquen Province

The following medium~ and long-term plans (after 1990) are now
being studied,

a) The first phase petrochemical projects

Vinyl acetate (30,000 t/y) Ethylene
Ethylene oxide {50,000 t/v) derivatives
Ethylene glycol {40,000 t/y)

Acrylonitrile f60}000 t/v) Propylene
Oxoalcohol {40,000 t/v) derivatives

Propylene oxide {35,000 t/v)
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Since thes se’ products are not produced 1n the oountry now, "such -
plan may bL reasonable. Howaver in the case of ethylene derivatives
it seews more reasonable to concentrate them in Bahia Blanca complex
which already started production. It is said that the oxoalcohol
plan would be suspended, because this product has already been
promoted by PGM. T C ' ‘ '

b} The second phase pétrQChemiCal projects

Polyethylenc © (100,000 t/y)
- Polypropylene 140,000 t/y)

As for these pfoducts, pra;ects in Bahia Blanca and’ Mendoza
have been proceding in advance. Therefore, Neuguen's plan will be
cons ldelably postponed, and probably realized in the late 1990s if
they seek the domestic market. In order to roallze the prOJGCt, it
should be export-oriented, through organizing a joint ventures with
the foreign petrochemical enterprises in industrialized regions
having the markets. '

c} The petrochemical projects in the next phase

Non-ionic surfactrants - (20,000 t/y)

Ethanolamine ' (5,000 t/y)
Glycol ester ' _ (20,000 t/y)
Polyethylene glycol : (2,000 t/v}

Di- and tri-ethylene glycols (3;000 t/y}

All the products are derivatives of ethyléne oxide and ethylene
glycol which are both ethylene derivatives. As these are special
chemicals, it is more reasonable to install the plants’ near market.
Moreover, as stated in the first ‘phase plan, 1t seemns 1mproper to
install these plants of ethy]ene derlvatlves in Neuquen Province.
After all, these ‘three programs. for development of petrochemlcal
industry are summarlzed as follows. It is reaqonable to avoid
ethylene  and ethylene derivatives, requiring a huge amount of
_investment cost and facing competitions with a lot of petrochemical
industries in resource-rich countries. Rather, it is preferable to
introduce  the dehydrogenatlon . process  which are ~relatively
inexpensive than ethylene plants, and produce propylene and
butylenes from propane. and butane, and then produce propylene and Cy
derivatives, ' '

d} The ammonia and urea project’

There is a plan to produce 100,000 t/y of urea and export one
fourth of the production tic Chile. RemaJnlng three fourth are to
the Pampa area. However, there are many similar projects in
Argentina, and the domestic demand can be filled only one plant of a
200,000 ~ 300, 000 t/y scale. ‘In addltlon,-the ‘extensive marketing
to Chile will be necessary to realize the export. The project,
therefore, must be examined very carefully,
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e) The methanol and WTBE projects

Methanol - (12,400 v/v)
MTBE . . (35,100 t/y)

7The final product MTBE is to be 100% QXpofted,-through pipeline
‘transportation to San Anténio on the Atlantic coast. In this plan,
the: small scale of methanol plant will result in high cost, so the
methanol may have to be purchased from outside. It is possible to
realize .the. MI'BE  project .as a  derivative - of C chemical
‘{isobutylene), together with the petrochemical projects. Similar to
. the case of ammoriia- and urea projects, there are a lot of similar
. projects for MTBE in Argentina. - The export market and feasibility
for the MIBE project, therefore, should be examined caretully.

£} The ammonia and urea projects
. The two projects by FERTINOA and FERTINEU are now in progress.

1) FERTINOA {Campo Puran)

Capacity . ~: 100,000 t/y (investment; about US$72 million)
Joint partner  : Czechoslovakia {details unknown)

Current status : Under final negotiation for licence and design.
Completion - - : To be 1988, The construction period is 24

months. The beginning of construction is not
determined vet.

2} FERTINEU (Plaza Huincle)

Capaéity : lb0,000 t/y (investment; about USS$75 million)

- Joint partner : N-REN-{USA) S : _
Current status : Under final negotiation for licence and design.
Completion : To he 1988. The construction period is 24

months..© The beginning of construction is not
determinad yet.

Each project is based on activities through a joint venture.
For the realization of the -ammonia and urea projects, the
stabilization of international crude o©0il warket is necessary that
will result in the recovery of market prices of ammonia and urea.
Alsc coordination of many planned projects is necessary.

{3) Locational potentials in Argentine petrochemical industry

The drastic decline of oil-price (prices of raw material and
energy) makes it -difficult to forecast the feasibility of future
"projects, and therefore, a: large-scale new petrochemical projects are
suggested . to be postponed until .the il situation 1is stabilized.
However, the world resources of hydrocarbons are limited, which should
. inevitably lead to petrochemical projects realized in areas where the
raw material cost is low. The feasibility of the new petrochemical
projects. in Argentina can be summarized, in terms of schedule and
locationg, as follaows,
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(a)

(b)

()

Short-term viewpoint

- Rovamplng of the existing ethylene plant and compietlon of HDPE,
VCM, and PCV plants in Bahia Blanca complex.

- Revamping of the ex1qt1ng ethylonc and. 8M plants in Santa Fe
complex.

Mediun-term viewpoint

- By introducing the new ethylene plant in Bahia Blanca, to
establish a well-balanced dQownstreams of derivatives, resulting
in the strengthened overall petrochemical complex. _ :

-~ The realization. of projects for €, —and C derivatives
through integration of YPF and PGM in EnSe¢nada complex.

~ Completion of the polypropylene plant utilizing FCC propylene in
Mendoza as a raw material.

Long~term viewpoint

The realization of projects with internationally competitive

products in resource-rich areas.

(4)

(a)
1)
2}
3)
4}
5)
6)
7

{b)
1)
2)
3)
4)
5)

6)

~ The realization of projects for C3 and C4 derivatives in
Neuquen. - ‘ .

~ The realization of projects for a methanol, ammonia, and urea at
a location where natural gas is produced and convenient to
transport its products. ‘

Constraints and suggested petrochemical industry policy
Major items are listed below.
Constraints in the deveiopment of Argentine petrochemical industry

Insufficient capital and high interest rate.

Tnsufficient stability and consistency of econémic pollcy.

The presence of export and import duties.

Insufficient reinvestnient activities. _

Different .interests of organizations in petrochemical industry
and insufficient governmental coordination in ‘overall adjuctment.
Insufficient information ‘and analysis for the international
market trend of petrochemical industry.

Tendency to increasing of investment cost.

Suggested petrochemical industry policy

Policy to promote the investment including foreign capitals,
Establishnent of stability and consistency in economic policy.
Apolishing the export duty and reduc1ng the import duty %tepw1se
and 'in timely manner.

Promoting governmental c00rdlnatlon in overall ad]ustment such as
settllng the prlorjfy among hew projects. :
Acquisition of informaticn on the international market trond and
its guick and periodical evaluation.

Searching and executing. the reasonable method to reduce the
investment cost.
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2-4 Selection of Argentine Petrochemical Products with Some Prospects

2-4-1 .

Criteria for Selection

The petrdchemiéals'with'some'prospects will be selected based on
the following criteria.

(1} Macroscopic criteria

S 1)

2)

3)

4)

5)-

6)

7)

Improvement - in balance of payment resulting from reduction of
import or Jncreaﬁlng of export by domestic production.
Contribution to the overall mnational economy of Argentina based
on the added values to raw materials, natural gas and petroleum
products; and investment cost.

Petrochemical products that would help to improve industrial
structure and contribute the export promotion of industrial
products. c - '

Increase of employment in. related industries and promotion of
regional development through the project implementation,

The petrochemical - products which have a lot of possibility of
application in- the future, : '

Secondary benefit provided to consumers in Argentina, in the form
of price reduction and improvement on the serviceability.

Any other petrochemicals that would be suitable for the domestic
situation in Argentina.

{2} Actual criteria

1)

2)

3)

4)

5}

6)

7)

Petrochemical produdts'whiCh are expected to have strong domestic

" demand aﬁd'international demand.

Petrochemlcals in Which large amount of domestic resources is
used, as far as hav1ng economic rationality.

Petrochemicals which do not have a large difference between the
size of domestic demand and the economic scale of the plant. Tf
the ratio of export is high, petrochemicals which have
international competitiveness.

If the ratio of export is high, the transportation of products

~will be important. Furthermore, expected volume in Jinternational

trade should be large enough for a new-comer.

If a new plant is located in existing complex, the products
should help improving * the balance of raw materials and
intermediates.

‘Petrochemicals of which plant is already in high operating rate,

and the product which will be Jdifficult for current plant
capacity to meet the increasing demand. _

When there are a lot of small existing plants, the method of
scrap and bulld should be studied. In this case, preducts should

have economic rationality owing to adopting modern technology and
‘scale effect.
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2=d-2 Peﬁfochemical Products with Some Prospects

Table TII-2-33 shows the evaluation results. of 65 petrochemicals.
The number in the . table is. corresponding to the number. of selection
criteria, and we put actual figures tc quantitatively expres&1blo items
in thb columns, basod on the fo?iowlng documents. .

- Macroscopic criteria:

1}; APLA, Anuario Petroguimico Latinoamericanc 1985.
- Actual criteria:

ty, 4); SRI lnternational,.World Petrochemicals 1984,

3}, .6), 7); APLA, Anuarip PetroQuimico Latinoamericano 1985,

For evaluation in each selection criterion, produbts are classified
into three ranks of A, B and €., But, we have .not given rank to
macroscopic reference 7) because there are many indefjniteleyaluation
parameters: also ‘we have. not given. rank to substantial reference 5)
because its  evaluation belongs to - individual project assuming its
location.  The integral evaluation results are shown in the right end of
the table, where ranks A, B, and C mean the following product groups:

At Prospective'produéts
B: Products having future potentials
C: Products having less potentials

The results and reasons for the selection are as follows.
(1) Products with séme.prospects
(a) Ethylene derivatives

1) Ethyléne

The most significant ‘and basic petrochemical with a lot of
future possibilities for application. The price of raw material
{ethane) is - cheap . enough having the potentiality. to become
competitive in international market. Also, the existing plants are
operating at high rate, Currently1_PBB company has a expansion plan
of 45,000 t/y and DUPERIAL  company of 7,000 t/y. ‘'The new large
project, however, requires. overall investigation, considering high
investment cost of ethylene plant and serious competltlon among a
lot ¢f-.resource-rich countries.

2) HDFE!
.wa, POLISUR 1in Bahia Blanca is producing HDPE by using the -
plant for LLDPE, but an HDPE-dedicated plant is necessary to improve
the guality and productivity. HDPE .is a polyethylene whose
application fields are different from those of LDPE and LLDPE. So
its production is expected to enhance the nation's convenience and
to ‘improve the. balance of. payment by substituting for  imported
products. Currently,  PETROPOL company is constructing a new
equipment of 32,000 t/y in Bahia Blanca,
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Table III-2-33 Result of Selecting Promising P

etrochemical Products
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3) EDC, VCM, and PVC

PVC ‘is one of the major plastics togéther with LDPE. PVC is
manufactured from ethylene through EDC and VCM in most countries in
-~ the. world, but 'in Argentina, it is produced from acetylene. The
application of ethylene method is expected to reduce the production
cost. The increased production capacity is ‘expected to improve the
foreign .trade balance by substituting for imported products and by
exporting some of products, Currently, INDUPA company, ag the
promotor, is constructing new plant for 130,000 t/y of EDC and VCM
and for 58,000 t/y of PVC in Bahia Blanca.

(b) Propylene derivatives

“In Argentina, propylene can be recovered from the FCC off gas
with a favorable cost, giving strong cost competitiveness to
propylene derivatives.

1)} Polypropylene

It is considered plastics having the highest growth rate in
© future. . It is the fmost prospective product that can be ranked high
from every viewpoint because it is not domestically produced. Its
cost competitiveness is high. Currently, Petroguimica Cuyo's plan
of 40,000 t/y in Mendoza is in progress. . Other projects may be
feasible because of export possibility.

2} Acrylonitrile

_ Rs - an intermediate for acrylic  fibers and ABS, the
acrylonitrile - is a major propylene derivative following
polypropylene. Because it is not domestically produced and its cost
compétitiveness is high, it seems possible to realize a new project,
considering the export market in addition to substitule for import
products.

3) Oxoalcohols

As  intermediates for surfactants, solvents, perfumes, and
plasticisers, the oxoalcohols have wide application fields. The
prices of both raw material propylene and butylenes and submaterial
oxo gas are cheap enough to keep their cost competitiveness. These
are nolt domestically produced yet, so it is expected te¢ improve the
balance of payment by substituting for imported products and by
exporting some of products. Currently, PGM company is promoting a
new project of 35,000 t/y in Ensenada.

_ 4} Octanol

As an intermediate 'for surfactants, synthetic Jlubricating
agents, and plasticisers, the octanol has wide application fields.
The prices of both raw material propylene and submaterial oxo gas
are cheap, and therefore, its cost competitiveness is remarkable,
Also, it is not domestically produced yet, so it is expected to
improve the balance of payment by substituting for imported products

ITI-115



and by exporting some of products, Introducing the oxo. process,
butancl can be prodiced simultaneously, if necessary.

{¢}) Aromatic derivatives

In Argentina, PGM is .a major . suppliér of- the basic’ aromatic
materials. As aromatics are important export produrtq and sold at the
international price; the .aromatic derivatives in Argentlna have not
cost . competitiveness if aromatic 1tself is sold to downstream makers
at the international price. However, 1f the _PGM "company’ itself planS.
a new project, it can freely .determine "the prices as cdaptive. using
prices vhile maximizing the added value of aromatic. raw materials to
final products, so it may be possible to have cost competitiveness,

As an intermediate for polyester fibers and resing, demand of DMT
growth 1is prospective. Tt is not domestically produced yet, and
polyester fibers and DMT are imported. . So' its . production is
expected to improve the balance of payment by . substituting  for
imported products and by exporting some of products.

Recently, .the demand for PET bottle is rapidly increasing in the
world, and domestic production of DMT, ‘will be desirable together with
PET production. - Currently, PGM ¢ompany is promoting projects for
45,000 t/y of DMT and 17,000 t/y in total of PET in Ensenada.  These
projects are considered to be feasible because of the ahove-stated
reason.

{(d) ¢, derivatives

Butane is recovered from natural gas and butylenes are recovered
from FCC gas in refineries, both with very {favorable prices:
Therefore, C; 'derivatives have strong cost’ competitiveness, It
should be taking into ‘account, .however, that the producing butylenes
and butadiene from butane reguires a dehydrogenatlon process and that
the effective butylenes concentration is lower in FCC gas  than in
spent C4 stream of naphtha crackers.

As an agent of octane-value booster for non-lead gasoline, MTBE
market is large mainly in the USA. The MTBE .has a favorable cost
competltlvenesa ‘using 1sobut]lene and methanol as raw materials. The
production of MIBE .is also effective as- a process to. separate
isobutylene and butene-1 which are two. of most effective components in
butylenes (in the MTBE process isobutylene makes selective reaction),
Thus, it is reasonable to produce butene-1 at the same time.

In Argentina, there is no regulation for leaded gasoline,: and
therefore MTBE has no domestic market and exported 100% of the product
to obtain foreign currency. Currently, PGM is promoling projects for
38,000 t/y of MTBE and 25,000 t/y of butene~l, together with the
project for oxoalcohols. There are a lot of projects for MTBE, it is
reasonable to realize them step by step Lo meet the amount recovergd
from FCC off gas.
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(e) Natural gas derivatives

Argentina has abundant natural gas resource, with relatively low
recovery cost which makes the industry, cost competitive. It should
be noted, however, ‘that a lot of resource-rich countries are
constructing large~scale, export-oriented plants in this field, making
supply excessive, and that the market price is declining, reflecting
recent decrease of cil price,

1) Methanol

_ 1t has a wide range of application fields, as an intermediate
for chemicals. such as MTBE, acetic acid, formaldehyde, methyl metha
acrylate (MMA), di methyl terephtahalate (DMT), polyvinyle alcohol
{Pva) , and chloromethane, or gasoline blend and fuel. Its domestic
market and production scale are small now.. If the project of
methanol is going to be implemented, it should be an export-oriented

~and large-scale plant, supported by high cost competitiveness.

In countries having natural gas resource, the variable cost is
low and -so the business is the capital intensive type, and
therefore, the fixed cost must be reduced by large scale plant - up
to about 300,000 t/y or more of the production capacity. The
realization of the project might be feasible when the internatiocnal
0il market is stabilized,

There are a lot of projects including Petroquimica Austral of
680,000 t/y. it seems reasonable to concentrate the methanol
projects into a large plant by giving the priority to the suitable
project having the advantages in the points of capital and raw
-material as wall_as-trénsport convenience.

2) Ammonia and urea

It has a wide range of application f£fields, in addition to
nitrogen fertilizer, as raw material for acrylonitrile, caprolactum,
urea resin, and  melamine resin. Similar +o methanol, the
ammonia-urea is the capital intensive type, requiring a large-scale
plant more then 300,000 t/y of production, and very high investment
cost. As a difference from methanol, it should taking into account
that there exists a middle-scale ammonia~urea plant, the domestic
demand of urea reaches about 200,000 t/y, as a result, a new project
should consider both aspects of domestic and export markets.
However similar to methanol, the time to realize the new project
should be waited after the stabilization of oil price. If it is
implemented it should be a large-scale plant, through the selection
from a lot of projects based on the priority.

{2) Products with some prospects in future
(a) Ethylene. derivatives
Generally speaking,. the ~cost competitiveness of ethylene

derivatives in Argentina is about the sawe as in Western Europe, the
projects aiming at export are difficult to realize because there are a
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lot of competitors, ineluding Saudi Arabia. It is-thevcefore necessary
to carry out projects step by step to meet the. growth rate of the
domestic demand for ethylene deri vatlve

1} TDPE and LLDPE

They are major plastics with its' growth rate expected to be
nearly equal to that of GDP., For the time being, it is  not
necessary to increase the capacity because the large plant of 190,000
t/y in total has been operating. in Bahia Blanca.

2) Ethylene oxide and ethylene glycol

They aré not yet domestically produced.  Its future application
is very prospective as a raw material for surfactants and polyester
fibers -and resins. It may be considered, hbwever,'that a lot of
projects for ethylene glycol have  been realized ' in resource-rich
countrles, also declining of the international market price makes

" their import easier. It is therefore unnecessary to construct a new
plant for a while. ' o : o

3) Polyester fibers

Imported volume is fairly large, but the operation rate of the
existing plants are low, so for the time being, there is no need for’
a new plant. From the viewpoint of rationalization of existing
plants, the scrap-and=build scheme should be investigated,

4) Ethylbenzene, styrene, polystyrene, and SBR

The growth rates of demand are not so high. There are medium
scale plants and demand may be satisfied by -revamping of the
existing plants. ' S

5} ABS

In the industrial advarnced xegions, the ABS has the highest-
growth rate among the general-purpose’ resins, but in Argentina, its
demand growth is nearly equal to other plastics, and the operation
rate is also small.  There are several small-scale plants, so the
introduction of a new technology and scrap-and-build scheme should
be studied to improve the product quality and to decrease the
production cost.

6) Ethyl acetate and vinyl acetate

The domestic demand for both products have not reached the
economical scale of the plant, so new plant is unnecessary for a
while, ' :

(b} Propylene derivatives

The price level of prbleehe'is low -enough” when recovered from

FCC off gas, but the recoverable quantity is ~limited. It . is
reasonable, thereforé, to supply this' cheap propylene to the priority”
projects such as polypropylene and acrylonitrile. For other
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products, propylene is to be produced as a byproduct in naphtha
crackers or from dehydrogenation of propane, so. the resulting cost
competitiveness is not always strong. Like ethylene derivatives, it
is necessary to carry out projects step by step to meet the growth
rate of the domestic demand. ' '

1) Propylene oxide and propylene glycol

It is not yet domestically produced, but, the imported quantity
(domestic demand} has not reached the cconomical scale of the plant,
50 new plant is unnecessary for a while,

2) Acrylic fiber

.The existing plant nearly reaches the economical scale and only
a small "volume 1is dwmported. . But, the growth rvate of demand is
expected to Dbe high, sc a new plant may be feasible once the
acrylonitrile project is realized.

3} Acrylic acid and acrylic esters

- These products are rapidly growing in advanced countries as raw
-materials for adhesives, paints, and highly water-absorbent resins.
In Argentina;, however, the market seems to be not developed yet.

The market should be developed by importing the final products
until the demand scale of these products are considerably large,
then the production scheme from raw material could be carried ouk,

(c) Aromatic derivatives
As stated before, the prices of aromatics are the same as the
intérnational market prices, so there are less cost competitiveness
for aromatic derivatives, uriless PGM company does make a direct
business in this field. Projects other than that of PGM for export
might be steadily realized to meet the domestic demand,

1) Products from PGM company

These products  include benzene, toluene, p-xylene, o-xylene,

cyclohexane, and alkylbenzene. The economical reasonability for
these products should be pursued while considering both aspects of
domestic demand . and export. Aromatic vraw materials should be

supplied_at lower prices for adipic acid and caprolactam, which have
high growth potential and are not produced in Argentina. And if so,
the domestic demand is expected to be growing.

2} Products having no production capacity

The domestic demands {import amount) for adipic acid,
caprolactam, and telphthalic acid (TPA}, raw materials for synthetic
fibers, do’ not reach the economical scale of plant for a while,
Therefare, their domestic production should be considered to meet

. increased domestic demand of nylon 6, nylon 66, and polyester
fibers.
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3) Nylon 6 and nylon 66

. Their prospectlve appllCdtlon fields extend from ynthetic
fibers to engineering plastics.,  The demand growth rate of nylon 6
"seems Lo Be. high, ‘but  there are many small. plant@ and their
operation rate is low. -Therefore, it 1v_nocessary to introduce . a
new technology. and the: Scrapﬂand ~-build scheme to 1mprove the produc
quajlty and production cost. For nylon. 66, there is an existing
plant reaching the economical scale with high operation ‘rate, so

that the demand may be satisfied by revamping of the plant.

4} Other products'

There exists medium-scale plants Ffor TDY . which is raw material
for polyuruthane,‘and phthallc anhydrldo which is. an intermediate
for plasticisers, paints, and resins. Because the domestic demand
does not reach the economical plant scale, new plant is unnecessary
for the time being.

{d) C4's and their derivatives
1} Butadiene and butylenes

'Butadiene and butylene are the basic raw materials for C
derivatives. In .Argentina, these are recovered from FCC off gas or
from dehydrogenation process of butane recovered from natural gas,
both at very favorable prices. The existing plant can meet the
demand for a while, but it is necessary to study the revamping of
the plants to prepare for the expansion of C4‘s derivatives which
are substantially competitive in cost. : '

2) Special synthetic rubbers from Cd's
Four synthetic. rubbers, poledtadiene; ' polychloroprene,
nitrile, and butyl rubbers are not yet domestically manufactured.
But, the imported quantity (doméstic demand) has not reached the
economical scale of the plant, so new plants are not necessary for
the time being. However, when the level of industrialization goes
up, wore high-quality rubber will be inevitably required. As a
result, growth rate of demand will be prnctod h1qh and the study of
" new projects should be continued.

(e) Natural gas derivatives
1) Formaldehyde

Derived from methanol formaldehyde has. a wide application
range as .raw materlals for phenol, urea, melamine, and polycarbonate
resines., There are many plants, -including the plant reaching the
econcmical plant scale, but the overall operation rate is low. If
large methanol project could be xeali?ed-in'future, the plant of
formaldehyde can obtain cheap methanol, so it might. possible to
realize a new pr0]ect by introducing the scrap-and-build scheme.
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2} Acetic acid

Ay raw materials for vinyl acetate, acetic acrylic ester,
tetraphthalic acid, and synthetic rubbevs, its application range is
Cwide.

Current technology for producing acetic acid in the world, is
synthesizing from methanol and CO directly, In Argentina, however,
there are some small plants using biomass-ethanol or acetoaldehyde
as raw material.

To meet the large methanol project, it is necessary to study
the introduction of a large plant using methanol.

3} Urea resin

The urea resin, using formaldehyde (methancl) and urea as raw
materials, has a wide application field including adhesives, molding
materials, and processing agents for fibers and papers. Thus, when
the large methanol-urea project 1is realized, it 1is possible to
realize a new project having sufficiently strony cost
competitiveness,

{3) Products having less potentialities

in this category, there are products having production capacity
with low operation rate and with low growth rate of domestic demand.
Or products whose application range is narrow and economical influence
in Argentina is small. S8Such products are as follows;

Acetaldehyde, Cumene and phenol, Aceton, Oligomer, MIBK, Maleic
anhydride, Aromatic solvent, Sec-butancl, MFK and Fumaric acid

2«5 Preliminary - Study for Profitability of Selected Petrochemical
Products

The products with some prospects selected in 2-4 are as follows:

~ Ethylene

- HDPE

- EDC, VCM, and PVC
- Polypropylene

- Acrylonitrile

- Oxoalcohol

- Octanol

- DMT

- MTBE

- Methanol

- Ammonia and urea

A 'pxeliminary attempt is made in this report to evaluate the
prospects of the selected products mentioned above, excluding HDPE
{(PETROPOL company) and EDC, VCM, and PVC (INDUPA group) which are
scheduled to be completed in 1986 and oXxoalcohols whose product
breakdown is not clear.
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7-5-1  aAssumption for RBvaluation

(1} Process and capacity -

Unless a special condition exists, we -have sclected the most
up-to-date processes whose unit consumption of raw materials and
utilities are improved, '

1) Ethylene: Two cases using. ethane or naphtha as a raw material
are studied, with production capacity of 200,000 t/y.

2) Polypropylene: The homopolymeyr  process - of HIMONT/Mitsui
Petrochemical Corp. are studied, with production capacity of
40,000 t/v, ' -

3} Acrylonitrile: The MONTEDISON/UOP process is studied, with
production capacity of 50,000 t/y. '

4) Octanol: The low-pressure oxo-process introducing rhodiﬂm cluster
catalyst is studied, with production capacity of 30,000 t/y.

5) DMT:  Phe #Mitsui Petrochemical process is  studied, with
production capacity of 45,000 t/v.

6) MTBE: The ARCO Chemical process is studied, using FCC-recovered
C4 as a raw material, with production capacity of 38,000 t/y.

7} Methanol: The low-pressure Synthetic process. using natural gas
as a raw material is studied, with production capacity of 680,000

t/y.

8) Ammonia: The SNAMPROGETTI low-~pressure synthetic process is
studied, with preoduction capacity of 300,000 t/y.

9) Urea: ' The SNAMPROGETTI ammonia stripping process 1is studied,
with production capacity of 450,000 t/y.

(2) Estimation of Investment Cost:

in the field survey, we had got informations on the approximate
investment «cost for new Argentine projects. Details of the
calculation range and breakdown infrastructure, OSBRL, and ISBl. were
unknown, so we made calculation according to the method adopted in
section 2-2-4. Because the production capacity is different, we
corrected the construction cost by using the scale factor of 0.7. We
also used the censtanl location factor, 130% of the US Gulf Coast.
The calculation results are shown in Table I1I1-2-34.
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Tahle 1I11-2-34 -Estimates of Investment Amount

(1,000 tons/year, Us$ million)

Investment Capital

Capacity
Equipment Eguipment . Total
in B/L out of B/L
:Ethflene'(Ethane) _ 206 133 66.5 199.5
Etlhylene - '(Napintha) 200 162 81 243
Polypropylene - - 40 : 24 12 36
Acrylonitrile - 50 56 28 84
Cctanol” So 56 28 84
DMT 5 45 35 17.5 52.5
MTBE 38 5.3 2,65 - 7.95
‘Methanol 680 198 99 297
Aﬁmonia 300 105 52.5 1157.5
| Urea _ ) 450 77 38.5 115.5

2-5-2 Production Cost an@ International Cost Competitiveness

The international cost competitiveness 1s discussed here by the
comparison of the production cost in Argentina calculated based on
2-2=4, with that 'in Western Europe as representative of industrialized
regicns and with Saudi Arabia as representative of resource-rich
countries,

{1} Assumptions

1) The calculation results in 2-2-4 can be used for Western Europe
and Saudi Arabia.

2} The production cost in Argentina is calculated on the basis of
the same assumptions as in 2-2-4, except for the following:

~ Adjustment of investment amount according to the difference
of the production capacity.

- The anhual interest in Argentina is changed from 5% to 10%.
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~ The price of raw material for DMT project te be carried out
by PGM is assumed to be 70% of the international market
price, considering the raw material o-xylene 1s suppllea by
tha company . 1tqelf

- The:prices bf émmonia and methanol are assumed to be the. same
level in the USA with the expectation of the realization of a
large project in the future.

{2) Results of calculation

Table 1I1I-2-35 shows the result of caleulation. The table
indicates that MTBE, wmethancl, and urea can - have the cost
competitiveness equal to or higher than those in Western Europe..
Other products, although the variable cost is very low, result-in high
production cost because the fixed cost reaches 1.4 to 1.9 times that
in Western Europe, due to high interest and construction cost as well
as low production ‘scale. 'This comparison is based on the same
up-to-date plants in both areas.

However, small and old plants still exists in Western Europe, and
the productlon cost of such plant will influence to the market prlce.
Thus, the difference between both areas will decrgase.

When comparing products substituting for 'imported ones, . the
factors that increase the cost, such as freight and import duty are
included. Substantially, therefore, the realization for a new proiect
might be possible as far as the domestic demand is balanced with the
economical production scale. From this discussion, the prospective
products are classified into the following two groups.

1) Products having potentials for export: MTBE, methanol, and urea
2) Products = forcussing alternation of import: ethylene,
polypropylene, acrylonitrile, cctanol, DMT, and ammonia
2=5~3 Preliminafy Calculation of Profitability of Selected Products
Return on investment (ROI) for 9 products are calculated
prelininarily by comparison between production cost and market prices in
Argentina. When the market price of some product is not clear, the
price for calculation is determined as follows:

~ Products substituting for import

{Market price) = (Market price in the USA) + {Freight to Argentina)
+ {Import duty ; 10%)

- Products to be exported
(Market price) = (Market price in the USA) - (Freight to the USA)
Table ¥II-2--36 shows the result of the calcuiétion based on the

assumptions. mentioned in the previous sections and the assumption of 80%
plant utilization. It should be noted that the price of ammonia and
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Table III-2-35 Results of Cost Calculation

(Us$/1)
. K : Capacity Investment

Ttem of Cost Argentina|W Europe] Saudi
' Arabia 1,000t/y | Hitlion US$
1,Ethylene Variable Cost . 85,2 45.2| {4 200 199.50
: . Fixed Cost t RO I 471.0 415.8(14E - —e
(Ethane) Production Cest . 556, 2 _ 461.17 |54 450 335.00
2, Bthylend Variable Cost 26.8]  139.5] A 200 243,00
- Fixed Cost + RO 1 513.8] 295.8 WE 450 307,50
(Naphtha) Production Cost 600.6] 435.3 SA T
3. Polypropylens Variable Cost 162.3] 348.0 .267.6 A 41 36.00
Fixed Cost + RO 1 457.6) 248.0|  318.1)|WE 1060 52.50
Production Cost 619.9] = 596.0| 585.7([S4 100 68.25
4, Acryloni torile|Variable Cost. 334.1] - 561.8] 389.71|A 50 84.00
Fixed Cost + RO 1 194.0] 436.0] 581.9)|4E 140 94,00
Production Cost 1128.1| 891.8] 971.6()54 100 135.00
§,0ctanol Variable. Cost 302.8; S51.T7| 325.7;|A 50 84.00
' Fixed Cost + R O I 195.50  543.3|  728.51|WE 50 61.50
Production Cost 1098.3] 1095.07 1054.2]i54 50 84,80
6, DMT Variable Cost 230.3] 339.2| 194.8ia 45 52.50
Fixed Cost + RO I 549.4] 300.7 397.7)1HE 160 67.50
Production Cost 7719.1  639.8F 592.5i(s4 108 81.50
7, HIBE Variable Cost 163.7| ~ 233.5| 193.5/{a 38 7.95
Fixed Cost + RO I 99.3 53.4; . 68,2|[ME 100 12,15
Production Cost 263.0] 286.8f 261.71)SA 100 15.75
8, Methanol Variable Cost 15.2 -82.0 14.814 680 297.00
fixed Cost + RO 1 205.91  151.9{ 266.6(WE 500 175.50
Production Cost 221.1F  233.9] 221.4]is4 560 240.00
9, Kifmon ia Variable Cost 18.3]  78.3]  15.7||a 300 157.50
‘ Fixed Cost + RO 1 247.9)  149.6] 193.8]1WE 500 172.50
Production Cost 266.2 221.9 209.51 |54 506 225.00
16, Urea Variable Cost 213.5) 241.9 171.8114 450 115,50
Fixed Cost + R O 1 121.1 78.31  107.3] [WE 508 30.60
Production Cost 334.61 420.21 279.1(|SA 500 124,50

MNote: A; Argentina
WE; Western Europe

SA;

Saudi Arabia
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Table I1I-2-36 Profitability of Selected Products (Preliminary)

Fatimated

Pfdduction Domestic Profit : ﬁOI
Cost Market R _
Prices {U5% million _
(Us$/4) (Us$/t) /) (%/year)
Cthylene . 369.2 422 8,45 | 4.2
Polyprépylene $451.1 1,000 17.6 18,9
Acrylonitrile 814 l,idO 11,4 13,6
Octanol 787.8 980 7.68 9.1
DMT 567.6 840 .81 ' 18.7
MTBE 223.8 250 0.80 - 10.1
Methanol 139.2 180 22.2 7.5
Ammonia 167.8 | . 25¢ 19,7 _ | 12.5
Urea 286 340 19.4 16.8

urea are based on the theoretical factory price in the USA. The price
of other products are market price,

On the basis of preliminary assumplions mentioned above, evalunation
of individual products has been attempted here.

(1) Overall evaluation
1} Influence of the utilization factor
In former calculation, utilization factor was constant with
80%. Te analyse the influence of the utilization factor, the
following assumptions are introduced for analysis ¢f additional 10%

of ‘the factor.

Case 1 Additional 10% is for domestic consumption (at market
price in Argentina)

Case 2 - Additional 10% is for export {at exporting price in
Argentina) :
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" The results are shown in Table TI1-2-37, As a result, the
effect of' 10% raising up improves the feasibility of all the
products. except for ethylene in good position, Moreover, the export
for raising up the utilization factor is also effective. :

2) Influence of the production capacity
Production capacity are enlarged as follows, except for
octanol, methancol, ammonia and urea reaching economical scale, to

evaluate the influence of the capacity.

Lthylena ;3 200,000 — 300,000 t/y

Polypropylene ; 40,000 —-—+ 60,000 t/y
Acrylonitrile ;50,000 ——— 80,000 t/y
DMT ;45,000 ——= 60,000 t/y

MTBE ;38,000 —— 60,000 t/y

Table III-2-38 shows the result on the bhasis of 80% utilization
factor, = The table shows the enlargement of production capacity is
effective, and it should be considered to enlarge the capacity as
far as the investment capital, market and raw material allows.

Pakle ITI-2-37 Profitability at Operation Rate of 90%

(Preliminary)
Estimated
Production Sale Prices ROT
Cost _
Domastic Export Case 1 Case 2
(uss/t) {(Uss$/t) (Us$/t) %/year  %/year
Ethylene 337.6 422 250 7.6 5.9
Polypropylene 419 1,000 680 58.1 54.6
Acryleonitrile 759.8 1,100 650 18.2 15.5
Octanol 733.9 980 500 13.2 10.3
DM 530.1 840 . 600 23.9 21.8
MTREE ' . 217.1 - 250 -~ 14.2
Methanol 125.4 — 180 - 11.3
Ammonia 151.2 250 70 16,9 13.5
Urea : 278.1 340 17¢ 21.7 15.1
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Table III-2-38 Sensitivity of Production Scale

Production Cost ROI

Original Enlarged Original Enlarged

Uss/t uss/t - %/year L %/year
Bthylene 369.2  335.4 a2 7.9
PolYProﬁylene. 451.1 - 41676 48,9 .l58.7-
Acrylonitrile 814 | 7493 13.6 . 19.2
DM | ' 567.6 537.8 18.7 22.7
MTBE 223.8 216.6 0.1 14.4

(2} Evaluation of individuél products
1) Ethylene

The fixed cost for ethylene is high, reflecting the small scale
and high investment cost. It is important to enlarge the production
capacity and raise the utilization factor - introducing export of
ethylene and its derivatives; thus the fixed coust could be reduced.

When compared the raw mateérial ‘of éthane with naphtha, ethane
cracker seems better through the calculation. - In the case of
naphtha cracker, however, there: are vaxious'byproducts, propylene,
€, fraction, and pyrolysis gasoline, etc., the competition between
two raw materials might be reversible depending Qn'pricing of these
byproducts. . Moreever, the variable cost for naphtha is much cheaper
than that of ethane. If the fixed cost could be reduced by above
countermeasure, naphtha cracker may have a potential for. higher
competitiveness than ethane cracker.

2) polypropylene

The profitability of polypropylene is very high, when utilize
propylene ‘recovered from FCC off gas. Therefore; the promotion of
new project is reasonable considering the possibility of aexport.
Other new projects except for Petroquimica Cuyo, may have potentials
for project implementation as far as propylene from FCC is
available. '

Some  projects utilizing dehydrogenated propylene from cheap
propane may also have possibility for prdject realization.
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3) Acrylonitrile

. substitution of imported AN is feasible when utilize the
" propylene from FCC. Partial export of surplus products should be
taking into account for enlargement of production capacity and
raising the utilization factor, ‘aiming at reduction of the fixed
cost. Tt is not feasible to utilize dehydrogenated propylene,

4} Octanol

In the case of octanol, feasibility is very limited only for
utilizing propylene from FCC, substitution of imported product and
partial export for raising wutilization £factor. It can not be
feasible to utilize dehydrogenated propylene.

5) DMT

DMT ' project of PGM is feasible on the basis of price for
captive use of o-Xylene. Fven in this case, it should be studied to
enlarge the production capacity and raise the operation rate.

6) MTRE

It is feasiblé to utilize iso-butylene recovered from FCC off
gas. The project of MTBE should be export-oriented one. It should
be considered to enlarge the capacity and raise the utilization
factor as far as exporting market and raw materials are available.

7) Methanol

Currently,  there "is oversupply in the world and the market
situation is not favorable for new projects. BAs a result, even if a
large- plant with high operation rate could be achieved, the
feasibility are not gocod. Therefore, project implementation will be
realized atter oil situation could be settled,

8) Ammonia and urea

With the provision of recovery of international market, it will
be feasible on.  the basis of countermeasures for capacity
enlargement, substitution for imported product and marginal export
for raising operation rate. To improve the economy of the project,
a large plant, instead of several small plants, should be installed.
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2-6 Prollmlnary Master Plan for PFuture D9velopment of Algentane
- Petrochemical Indu%try _

2-6-1 Location and Production Capacity

Master plan is classified into three stages: Flrst Phase (by

1987), Second Phase (1988-1990) and Third Phase (after 1991).
(1) First Phase
1) Bahia Blanca

~Revamping of ethylene plant by PBB: 200,000—_-245,000 t/y

New plants by INDUPA group:  HDPE 32,000 t/y
: veu 130,000 t/y
- PVC 58,000 t/y

2) Santa Fe
Revamping of SM plant by.PASA: 54,000— 65,000 t/y
Revamping of ethylene'plaht by DUPERIAL: _15,060—fA4122,000 t/y
{2) Second Phase
1) Baﬁia Blanca'

New ethylene plant by PBB: More than 200,000 t/y

(Detailed study on raw materials and new products is necessary)

New PVC plant by ELECTRCCLOR: 70,000 t/y
New products corresponding to the new ethylene plaht
2) Ensenada
There are projects by PGM  already, aaditionai cstudy - f
enlardgemént of  production capacity, aiming at improvement
economy, may be necegsary. S : ’

New oxo alcohols plant more than 35,000 t/y

New MTBE plant moxre than 38,000 t/vy
New'butgne—l plant " more than 25,000 t/y
New DMT plant = - more than 45,000 t/y -
New PET (GT)} plant © 12,000 t/y

New PET {GE) plant 5,000 t/y -

3) Mendoza

New FCC unit. | - 21,000 BD
New polypropylene. plant by Petroqu1m1ca Cuyo: 40,000 t/y
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' (3) Third Phase
1) Location available for FCC propylene (Ensenada and Mendoza)

New -AN piant more than 50,000 t/y

New octanol plant : more than 50,000 t/y

New polypropylene plant more than 50,000 t/y

©2) Location available for cheap propane and butane {Neuguen Province
and others)

. New polypropylene plant 50,000 t/y
New MTBE plant - - : more than 50,000 t/y
New butene-l plant more than 30,000 t/y

Other propylene derivatives plan

Other C, derivatives plant

3) Location producing natural gas with convenient transportability

New. methanol plant more than 500,000 t/v
New ammonia plant more than 300,000 t/y
New urea plant i more than 300,000 t/y

2~6-2 Investment Cost and Start-up Year

" The ‘investment cost and timing of completion of each selected
products .in Second and Third Phase are shown in Table III-2-39. The
investment cost exXecludes the cost of preparation for infrastructure
because it is. fluctuating widely location by location. ‘The investment
cost are_calculated on the basis of prices in June 1986. '

Total 1nvestment cost in Second Phase
US$432.25 + o million ___ US$475.75 4+ U million

Total investment cost in Third Phase.
Ussge62.4 + B million

2-6-3 Measures for Realization of Development Plan

As stated in the previous sections the products adopted in Second
- Phase and Third Phase have. cost competitiveness with imported. products
in the domestic market. Among these products, only methanol, urea and
MTBE have cost competitiveness in the exporting market., The following
measures are necessary to realize the development plans.

(1) Products sﬁbstituting for import

Ethylene dérivatives( polypropylene, acrylonitrile, octanol and
DMT arxe classified in this category.

1) The ratio of domestic demand to production capacity should be
high enough, more than 70% is favorable in general.
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Table II1I-2-39 Prelelnary Mastex Plan: Investiment Casts and Staltlnq~
up Year of Second Phase and Third Phasc Development Plan

(US* mlllion, 1 000 t/y)

— I i -I
i i Location | Inuestment I Startlng |
! | i — i up l
l : [Tavs*t coat|Capacity | year . |
1 ] \ ; - X
t !
]Second Phase |
| ( : y 7 e Bl {
| 51 Ethylene(Ethane) _ [Bahia Blanca | 199.5 | 201 I 1990 |
| ll’Ethyiene(\aphtha) L | 243 L 200 I l
Iol2.p ! [ 91 | 70 | 1980

I 13, New Products | I 9. | ? | 1990 |
[t f T i : i ]
| |4.0xcalcohol |Ensenada | e 35 | 1988 |
| {5.8M 1758 E | ' | 7.95 | 38 | 1988 |
| 16. Bdtene 1 l [, 27 § 25 | 1988 |
i 17.D ¥ | | 52.5 | 45 | 1488 !
| 18.p T(GT) ! l 18.3 | 12 | 1988 |
[ f9.P E T(GB) | ‘ [ 5 ' 1988 i
It ¥ i i ‘ —
| 110.Polypropylene(l) |Mendoza ; 36 | 40 i 1989 |
|} : i : . — -
| |Sub-total | 432,25+ ~475. 15+ « |
p—tr ' !
| Third Phase - |
[ - . ] : T : T | __ {
| |il.4crylonitrile - |Ensenada or Hendozal 84 |_ ol t 1991 |
I 112.0ctanol l l l - 84 | YR | 1991 f
| 113.Polypropylene(2) ! l 42 { 56 | 1992 |
P} : | = : ' i i
| [14.Polypropylene(3) idrea with cheep I 42 t 50 | 1995 |
| |15. 4 T B E |propane and butane | 9.7 | 50 | 1995 |
| ]16.Butene-1 | f 30.7 | 30 { 1895 |
| 1i7.Propylene Derivatives] | ¢ | s | 1995 |
| ]18.C4 Derivatives | | ? l 2 I 1995 |
P - ? - T : i {
[ 119.¥ethanol |Natural gas I 297 1 580 [ 1991 |
| |20.Anmonia |producing area = .| 157.5 | 200 ! 1891 |
1 121.VUrea i { i 115.5 | 450 | 1991 |
i = i - L ~ ]
|  [Sub-total ! 862.4+f |
1 1 A ]
| i i
[Total Ianvestment Costs | 1294.65+ v ~1338. 15+ 7

L L - 1
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2)

3)

4)

“1f the net-incbme'from'expOrt is higher than variable cosi, the

export is considered effictive to raise the operation rate. 1In
this case, however, the negotiation with foreign importers is
necessary o obtain reasonable earnings.

The preduction capacity should be enlarged upto the size of
domestic demand within the limit of availability of investment
capital ‘and raw materials. Project implementation is suggested
to be postponed until the domestic demand is large enough to be
economical plant scale,

It is important to make more efforts Tor rationalization, without
depénding on high rate of import duty, in order to maintain and
improve international cost competitiveness in the future.

{2} Producis to be exported

3)

4)

3)

a)

Methanol, urea and MTBE are classified in this category.

These are products having cost competitiveness. It is necessary
to enlarge  the production capacity as far as exporting markel,
investment capital and raw materiale allow. The way to achleve
this target is to find specific overseas customers and to
introduce joint venture system with foreign investors,

These must be enough domestic market to secure reasonable price.

Tt ig desirable to construct a large scale plant instead of
several small planis as far as domestic market allows.

The export duty is suggested to be abolished to promote export.

Policies for Development of Petrochemical Industry
Promotional policy for investment
-~ Concrete guarantee for the prices ol raw materials and energy.

- Protection for investors by means of exenption and deduction
for corporate income tax and others.

~ Provision of soft loan to the project having priority.

Establishment of stability and consistency of economic policy

- If the.chénge.of policy gives a severe influence on the project
implementation which already started, the application of the
changed policy to that project should be exempted.

Policy for export and import duties

Export duty

. - Export duty for petrochemical products is recommended to be

abolished as a general rule.
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b}

4)

5)

6)

- Adequate export duty can be imposed to only for products having
strong cost competitiveness. ' -

Import'auty

- Import duty for capital goods, and loyalty for them whlch are
not ava11able in Algentlnu thuld he exempted

o~ Import-duty for petrochemlcal products whlch_are:produeed-by
domestic producers should be. reduced gradually to the suitable
level in order to encourage rationalization of ex1qt1ng plants
and ‘development of gomoutlc demand. :

Promoting.inteqral coordination by the government

~ Amony various projects for different products, the coordination
of government is important to put priority on. the hasis of
suitability in Argentlne condltJon%.

- 1n the case of projecté'for same product, it is jmportant that
the government put priority on a large scale plant. Overall
and precise feasibility study will be necessary to make good
coordination. ' o

Internationalization of Argentine petrochemical industry

~ Internationalization of petrochemical industry will progress
through export and import of petrochemical products.

T+ is important to establish the system and organization to
evaluate the informations about pelrochemical market in the
world especially in order to increase export.

- One of the reasonahle way to -get exporting market is +to
organize Hoint wenture with ~an influencial petrochemical
organization having its own market in the foreign market. The
incentive policies should be introduced for its purpose.

Countermeasures to promote reduction of investment cost

~ hs for the prierity projects, especially huge investment cost
are necessary, the guideline for domestic portion of
construction should be reconsidered through comparison of

investment cost with full'turn'key method.

- Bxemption and reductlon of import duty for imported-  capital
qoods. : :

- Fnlarging production capacity is indirect but effective method
reduction of fixed cost.
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2-7 Suggestions

. As-describéd in the previous sections, the selection of products
with some prospects 1is. discussed through the evaluation both of
ihternational-market'and Argentine situation of petrochemical industry.
Moreover,  the preliminary master plan for the development of Argentine
petrochemical industry.is shown on the basis of preliminary evaluation
for profitability. ‘In this section, we summarize the discussion in the
previous sgections and mwake some suggestions for the development of
Argentine petrochemical industry.

(1}‘Necessity'oi intexgrated sector policy

. Under unstable oil market conditions, economical evaluation of
new petrochemical projects is difficult. On the other hand, the world
resources of hydrocarbons are limited. Thus petrochemical projects in
resource~rich countries like Argentina will have potentiality in a

~long-run. There are a lot of new projects announced in Argentina,
But these are not based on the integrated sector study.” In order to
promote the development of petrochemical industry, it is necessary to
make the well coordinated plan for the industry. Rough idea about the
sector study, a preliminary naster plan and suggested policy are shown
in the previous sections, '

{(2) Tmplementation plan
Outline of the plan for implementation will be as follows.
{a) Period up to 1920

Projects of prospective products located in the well prepared
site are reconsidered from the various viewpeoints.

- New Ethylene plant in Bahia Blanca: It should be included to
study optimization for raw materials.

~ New PVC plant in Bahia Blanca:

~ New petrochemical products corresponding to the new ethylene plant
-in Bahia Blanca: It may be included to study derivatives of
propyléne, C 's and aromatics corresponding to diversification
for ethylene raw materials.

-~ Reevaluation of the. projects by PGM in Ensenada: Reevaluation
from the viewpoints of the market, production capacity and economy

for the projects cof Oxo-alcohols, MTBE, Butene-1l, DMT and PET.

The polypropylene project of Petroquimica Cuyo is not necessary
to be reconsidered, unless special change in conditions occurs.

(b) Period after 1991
New.projects of prospective products leocated in the area having

avallability of cheap raw materials, including less prepared site, are
evaluated in this plan.
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(3)

al

b}

)

Location with propylene recoVeréd from FCC (Ensenada or Mendoza)
The project study is necessary te clarify. the priority among the
projects of Polypropylene, Acrylonitrile and Gctancol. . :

The detailed study of new project will be done based on the above
result, : :

Location  with cheap propane and butane (Neuguen Province and
others) . : - :

The fellowing projects are included, utilizing dehydrogenated
propylene and Cd's (Butylenes and Butadiene} from cheap propane
and butane. '

New polypropylene plant

New MIBE plant

Wew Butene-1 plant : AT

New plant of Propylene derivatives except for polypropylen

New plant of C4‘s derivatives except for MTBE and Butene-1’

Location producing natural gas with cenvenient transportability

New large Methanol plant
New large Ammconia and Urxea plants

prospects of Argentine petrochemical products

Based on the analysis and evaluation of 65 petrochemical
products, the following products are selected as the products
with prospects:

-~ Ethylene and its. derivatives: ‘Ethylene, HDPE, EDC, VCM, PVC

- Propylene derivatives: Polypropylene, Acrylonitrile, Oxo-
alcohols, Octanol

- Aromatics derivatives: DMT
- 64‘5 derivatives: MTEGE
- Natural gas derivatives: Methanol, Ammonia, Urea

The results of preliminary study: on profitability of the
petrochemical products are as follows:

- Products with prospects: Polypropylene, Ammonia, Urea

- Products with some prospects: ABerylonitrile, DM1', MTBE, HDPE,
EDC, vCM, PVC . S : .

The followings are classification for exportability
- Exportablie products:. MTBE, Methanol, Urea —s
~ Products mainly for domestic consumption:  FEthylene, HDPE, EDC,

VCM, PVC, . polypropylene, Acrylonitrile, Oxo-alcchols, Octanol,
DMT, Ammonia
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a) Products to be studied in the medium- and long-term plans are as
follows; :

- Medium-term blan: Ethylene, PVC, Oxo-alcohols, MTBE, Butene-1,
DMT, PET, Others :

- Long-term plan: Acrylonitrile, Octanol, Polypropylene, MTBE,

Butene-l, Propylene derivatives, C4’s derivatives, Methanol,
Ammenia, Urea, Others
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2-A-1 Locatib{\ Map of Petrochemical Complex
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2B Argentine Petrochemical Product Forecast
Table IIimZaAl Argentine Petrochemical Product Forecast (Case A)
Table III-2-A2 .Argentine Petrochemical Product Forecast (Case B)
Table 1I1I-2-A3 Argentine Petrochemical Product Forecast {Case Q)
MeahinQS'of cach line are as follows.

Line Numﬁgi'

- 00Y - 002 " Argentine GNP

003 _ . ‘Argentine Fopulation

004 -~ 008 Plastics for general purpose

010 - 012 ~ Petrochemicals for synthetic fibre
014 - 016 Plastics for industrial purpose
018 : Synthetic rubher

019.-.022 . ' GNP per capita and Demand per capita
023 - 030 $hares 'in each group

031 ~ 034 Estimation of each group

035 - 076 Ethylene and its derivatives

077 - 092 : - Propylene and its dexrivatives

023 ~ 100 Benzene ‘and its derivatives

101 - 117 ~ Indices of products
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