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Sxplamatory notes

Use of a hyphen (-) between dates renresentins years sirnifiea the full
period involved, including the berinning and end years, a.r. 19711973,

A slash () between dates renresenting years indira‘e:c a rpan year ar
financial year, e.g. 1971 72,

Reference to "tona" indi-ates metric tons, unless ntherwise stated,

Heference to "dollars" (*) indicates !nited States dollars, unleas
otherwise stated,

"he term "billion" 18 used to sipnify a thousand millinn,
Details and nercentapges in tablea do not nereacarily add *n lntals,
ber~ause ~f rounding,
‘he following abbreviations are used:
benzene hexarhloride
‘ritical nath methnd
dichlarsdinhenyl trichloroethane
dimethyldi~hlorovinyl nhosphate
dimethyl terenhthalate
liquified natural pas
2-methyl - 4-chlorophenoxyaretic ancid
melamine-formaldehyde
monosodium acid methanearsonate
"rogram "valuation Peview "e~hnique
polyvinyl acetate
polyvinyl chloride
styrene butadiene rubber
tetraethyl lead
triple super phosphate
2y4-Dichlorophenoxyacetinc arid
urea~forml dehyde
vinyl chloride monomer

The designations employed and the presenmtation of material im this
publication do not imply the expression of any opinion whatsoever on the part
of the Secretariat of the United Nations concorning the legal status of any
country, territory, city or area or of its suthorities, or concerning the
delimitation of its frontiers or boundaries.

Nention of firm names and commercial products does mot imply the
ondorsonent of the United Nations Imdustrial Development Orgenimation.
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(g\ Recommendations on the training of personnel for the industry,

"he Directorate General of “"hemical "ndustries

"he work of the Directorate General, headed by a Nire~tor "eneral, is
divided into lour main functions: secretarial administration, planning, imnle-

mentation, and existing industries.

The Secretarial administration department deals with personnel, finance,

security, internal office and investment/capital.

The Planning department, in addition to a secretariat, is divided into four
products divisions dealing with fertilizers and petrochemicalst allied chemicals

and tires; silicats industries; and cellulase industries,




The main functions of the "lanning department are to produce long-term and
medium-ters development plans, to investigate new investment opportunities and
to promote investment. Much of the time of the department is spent in analvsine
requests from foreign and local enterprises that wish to obtain licences for the
production of products falling under the scope of the Nirectorate Teneral. ™he
depariment prepares long-term forecasts of the demand for their various products
and carries out work concerning the various Natiomal Five-Year "lans. 7Tt takes
part in specialited conferences, and the manager of the petrochemical division

®yigits foreign countries to examine the latest techniques, pa#rticularly in fertit
lisers, and to discuss possible ~ollaboration between the various countries of
South-East Asia.

Reprssentatives of the department regularly attend meetings of the PRoard of
Investments so that proposals for new production units can be sunported and
followed up.

The I mplementation department consists of a secretariat and three divisions
with general responsibilities as follows: (a) a division which deals with fari-
litiss (largely financial), foreign investmeats, and contacts with other
Directorates General, where activities in ths implementation of the projent
concern themi (b) a division which deals with the progrsss of construrtion of
the plant, with difficulties that arise and which helds clear equipment and rarts
through Farbour and airports; and (c) a division which deals with start-uo nre-
parations,availability of reaw materials, duty-free eniry where necessary, and
upgrading of labour. '

The secretariat keeps records of the stage reached by each plant uader
construction,

Ths Kisting industriss department, im addition to a secretariat, has four
divisions corresponding to the bLreak-down under Plamning, i.e.: fertilisers and
petrochemiocals; allied chemicals and tiresy silicate industriss; and cellulomse
industries.

This department deals with tax redates, import duty, foreign competition,
and effects of industry on ths enviromment. Production and mles statistics
are bept in great detail as a remult of the practice of sending out guestion-
maires. The departmeat acts as a focal point for remolving, or directing into
the right chamnel s, prodlems that arise in the operation of companies in the
chemical industries field. T™he departmsat tries to mke regular visite to
companies, partiocularly vhen they are in trewdle.




The Director of the allied chemicals and tires division is alss Se~retary
of the Joint Association of "ompanies under the rhemiral Tndustries Nire~torate,
The formation of associations in narrow fields has been encouraged and so far
these have been met up in such sectors as paper, cement, other silicates, tires,
rases, base chemicals, fertilizers and agrochemirals. Some nf these spe~ialist
associations are still only at the formative stage. A preliminary meeting was
held in August 1974 and all sections were asked to attend in order that any ~om-
mon problems might be reported to a Joint Meeting Jcheduled for Februgry 1975, .
A meeting of the Joint Association with the Novernment had been fixed ‘or War~h
1975. The membership subscription is modest and companies can join before they
are in operation; in fact they may join as s00n as they receive the Presidential
decree authoriging them to start constructing their plant.

The present organisation, with functional groupine at the directorate level,
will be re-structured to product grouping at the directorate level and will com
prise four product divisions: silicate industries, rellulose industries, allied
chemicals and tiree, and fertiliser and petrochemical industries.

The report

The report deals in coneiderable length with Plan TI and, particularly in
the petrochemical and base chemical industries, with arrangements for the ™hird
National Five-Year Plan, 1980-1985 (Plan TII). The action items in "lan IT have
been extracted from the Covermment's report (a free translation of which, as it
affects the chemical industry, is given in annex I1). Plane for implementation
ars next discussed, with oriticism where appropriate. A list is given of all
ths companies operating within the Directorate Neneral of the "hemical Tandustries
together with those under construction and those at the planning stage. - Pro=-
posals are made for the devslopment of ths petrochemical and basic chemical
industries, including ths setting up of Perum “etrokimia Nresik as an imorganic

chenioal centre and the development of an organic chemical centre in the neigh-
bourhood of Palembdang.

Statistice are next dealt with, including ths present techniques used by
the Central Burean of Statistics. Some of the pitfalls in collecting statistics
are discussed and the reason given why, in spits of ths labour involved, it will
be necessary for tome years for the Directorats feneral to collect its own ste-
tistics. A model classifiocation break-down for input and outputs drawn up in




conjunction with the department concerned is piven, to:~ther with a snecimen
form and notes relating to that part of statistics cnllection, "ac*t surveys

are summarized and commented on,

As the expert had bteen snecially requested to firm un the lirertorate's
estimates for paper, cement and fertilizers, using macroeconomi~ tecrhniques,
this is discussed, and estimates for plastics are added, “ne rhanter is devoted
to recommendations {for in-depth studies and what to do with them when nomnleted.
A chapter covers the technique of planning, including referenres to discounted
cash flow, social henefit costing, the use of computers and the use of critinal

path diasrams,

Manpower ani training in the cheminal industry are dealt with 1n a short
chapter and, finally, a summary is piven of each of “ive le~tures piven to the
1 1

staff in lieu »f more spenific counterpart training, ™hese nover myathetie

rubber; tne effect of the oil price increase on the demand for onlastiosj dise

counted cash flow techniques; water and effluent treatment; and the production
of chemirals from Indonesian miner:ls. Annexes IV and 7 ~ontain a list nf

Indonesian chemical imports for 1973, and the rurrent tariffs on thease 1rn~=tg,
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Jecond National Five-Vear Development "lan (1974-1979"

"he highlirhts of "lan Ty in 3n far as the ~hemiral industry is concerned,

Are summrired helow., A more detailed description will be found in annex T,
~Aper

(a) 'rojects that feature the making of paper from bambon and wnod are
to be implemented at Nowa (“outh Sulawesi) and Ranyuwangi in Tast Tavas

(o) xi18ting mills are to be rehatilitated; in particular, the paper
mills at Padalarang and '.eces will he expandeds

(¢) Ffforts will be concentrated on paper mills that use imnorted nuln
but that make paner needed in Tndonesia, surh as writing paper, vpackaging paver,
toilst paper and nardboard;

(' “he use nf bapasse for a paner nlant in Tast ‘ava is being
investipated,

Tf all these projects are successful, annual nroduction will het

“housands
nf tons
1974 A5 7.3
1975 76 51.4
1976 17 42,7
1977 AR 117.R
197 /19 oM ,2

Howsver, even in 1978 /19, production would be less than half the demand. ™hese
are not target figures, bt estimatss of production if existing and plannsd
paper mills come on stream,

Allied chamicals apt tires
(s) %alt production is to bs improved both in quantity and quality;

(%) ™e development of the caustic soda industry is to be correlated
- with that of the petrochemical industry and the aluminium industry in Asshang

(c) Oemersl development will be carried out of ths base industries which
®upply the reaw materials for the consuming industries and in order to substituts
isports in quality as well as prioce;

(4) New napital investments in the motornar tirs industry are to he
enoouraged. Production is expected to rise from 1.55 million tires in 1974 /1%

to 2.65 million in 197R A9, representing 9% per nent of ths demand in the second
period,
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Silicates

(a) Several cement plants that were planned and partly exeruted during
Plan 1 are under constructiong

(t)  The resik cement plant is to be expanded to preduce 1 million tons
per year;

(c) A surplus of cement is expected by 1977 8, produ~tion rising to
5.5 million tons while demand will be only 4.4 million tons. ™his is a comne
servative estimate btased on the low rate of srowth in the past;

{1} As increased demani for glass btottles ard plate rlass is expected,
increased produ-iion is planned, Vroduction and demand of bottles are currently
even and plate glass production will reach over 9" per cent of demand by 1W6[7".

Fertiligers and petrochemicals

(a) Ammonia plants are planned to be on stream in West ava and Fast
Kalimantan with capacities of 1,070 and 1,5 tons of ammonia per day respec-
tively. Two thirds of the ammonia from the Fast Kalimantan plant will be
used in urea productiong

(v) It is planned to produce TSP at “resik;

(c) It is intended to plan a petrochemical complex which will come on
stream at the start of Flan IIIg

(d) A polyester industry for the production of synthetic fibres to be
built with the aid of foreign capital on the understanding that the raw materials
will for the time being be imported,

Should the projects outlined above come on stream successfully, and the
additional 660 tons per day at the Pusri factory be realiged, the total
production of nitrogen at the end of Plan 1] is expected to be 657,700 t /a of
nitrogen and 177,700 t/a of P205.

Sratey

At the mid-term tripartite meeting, the Director Ceneral requested com-
ments on whether his strategy thus far was correct and asked for oconstructive
suggestions for Plan III. The emphasis was to be on base ohemicals, petro-
cheaicals and fertilisers.

The situation in the petrochemical sector at that date wvas that Pertamima
- & state-owned organisation - had decided to construct, with the techmnioal aid
of Commonwealth Oil, an aromatics complex at Pladu, just outside Palembang,
South Sumatra. This would produce from naphtha (some of whioh would be imported)
400,000 t/a of bensene, of which 60,000 would be converted to cyclohezame *o be
shipped to Cresik where, together with excess ammc.iia from the plant in Bast




Falimantan, 1% wo.ia Le ~onverted to cALPO actam and ammonium sul phate, he
aromatice complex wili alwo produce ’ "2 nf orthoxylene and 12, ©~ 1/
of paraxylene, ‘he f.rmer would be rnonverced tn dimethyl terephthalate nr ‘ere-

phthali~ acid, a- sriing to requirement's, ‘anstru-tion ~f a phthali- anhydriie

piant with a 2, ''a capacity was envisage! fop a later date.-‘- A major par®
! the products w uli te exported butl 1ni:i:-er..is nrodurtion of downstream pro-
Picts would nat.riily he en-ouraged,

At a previous meeting the expert had put forward plans for two ethylene

omplexes with the appropriaie downstream plants, each of 200,000 t/a capa-

' ~ity and coming on stream in 1979 and 1984 regpectively. They would be lo-a-
ted at Tanjung, last Kalimantan (Pertamina ''nit 4) and Rudan, North umatra

l (tertamina Lnit 1), The advantages of thece sites were that the associated
£18 Was very rich in ;‘?. ,‘3 and C4, and these would make ex-ellent cracking

' stock. 3uch a acheme had been in the Dirsctor eneral's mind in January when

the petrochemical sector had first been discussed.

It now appeared that Pertsmina, in conjunction with Mobil, was planning
a petrochemical complex at the morthern tip of umatra, near the town of
Lhokseumawe in the Aceh area, using the "? fraction only of the nom-associated
zas from the Arun gac field operated by Mobil., Further, they were, against
the expert's advice, in favour of constructing so-called "werld-sigze" plants.

With fertilizers, the position was clearer. Pusri I1I was bought into
operation during the year, making the combined output at Palembang 480,000 t’a
urea. Construction of Pusri III has started and it will be on stream in 1977,
producing a further 560,000 t/a of urea. The plant in North Bintang in Mast
Kalimentan is due on stream im 1976 /77 with a capacity of 525,000 t/a of am-
monia, of which 350,000 will be comverted to urea and most of the balance
transferred to Oresik to be converted to caprolactam and ammonium sulphate.
Nearsshile Pertanina is erecting a plant near Cirebon with a oapacity of
560,000 t/a. Petrokimia, at Gresik, has a capacity of 45,000 t/a. Por base
chemicals, no major nev plamts were planned.

Prisery peeds

With regard to general strategy, the first priority for any country is
food and housing for its pesple. Pertiliser preduction, witheut Shioh

1/ T™is was later revised by Pertamina to home-produced naphtha, 500,000 t/a
of bensenej 62,500 t/a of hydsegemated to cyclohexame 40,000 t/a of orthoxylemes
snd 300,000 t/a of paraxyleme.
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.ndonesia's starle rice ~ron woulid be far from adequate, therefnre rarries a
very hish priority and the ain to make Tndonesia self-suffi-ient in N fertia.
lizer by the end of the ~urrent Five-Year “lan perind is gound. rea, a
fertilizer that supplies nitroren under water, is ideal. And, an urea is a
very concentrated form of nitropsen, it is less costly to transport. With
netura’. pas in relatively free supply, the correct strategy for the chemiral

industry is clearly to concentrate first on the produrtion of urea fertiliser.

Besides N, “,.,WE' is required for many crops. Arain, this should be in the
most com‘entrate\i‘fﬂrm possible and it is a choice between triple miper ("?ﬂg
content 15 per ~ent' or oSne >f the ammonium rhosphates{ usually something het-
ween mono- and 1i- is produced pgiving a Pzﬂs content of 55 per cent), "he
decision to carry out a feasibility study and design emgineering (by "hemico)
13 therefore the correct strategy and, in view of the facilittes already avail-

able, Gresik is the natural centre for these activities.

While straight fertilizers have long been the preferred source of mtri-
ents, there is a growing call for compounds. The most favoured compound is
15-15=15 and this can be produced, for erample, by blending 24 per cemt chloride
of potash, 27 per cent diammonium phosphate and 49 per cent ammonium sulphate.
This means that Oresik will also be a natural centre for compound and it is
correct stragegy to include this in "hemico's feasibility study.

The sise of the plant needs further thought. Oaly 300,000 t/a of phos-
phate and compound fertilisers are planned while the demand in 1978 is expeo-
ted to be over 800,000 tons.

In conjunction with fertilisers, the use of the ~orrect pesticide is
esssntial to obtain ithe best remults., Pesticides are not mentioned in Plan 17
but  their importance has perhaps been underestimated. Many peaticides ars
complex chemioals which may have to be imported at least in semi-finished
state for some years; nevertheless, it is stromgly recommended that more
attention be given to this area.

With regard to housing, while many vegetable products are used in low
cost housing, the tremd is to use more long-lasting products, partioalasly
conorete. In any natiomal heusing drive, ample suwpplies of home-produced
cement are essential. It is edvieusly seund policy te place esphasis e
increasing production ocapacity in this ares. An importamt factor here i




the high transport factary cnst ratin and hence the imnortanre of having nrodur.
tion stratesirally lncated. !f present nlans for ~ement nerndurtion are fallawed
throurh, oroduction will exceed ~nnsumntion by the end nf the ~uprent Five-Vear
“lan oeriod., No further cement projects need be authorized for three nr four

years, ani then prreat emphasis should be nlared nn laratian tn nrevent wagtefyl

competition,

"he next nuint to consider 1s whether 'ndonesia is making the test use nf
1ts raw materials, First, ~onsideration must be given tc nil and natural psas,
whach are the potential sources of both fertilizers and netrochemi~als, ver-
all development has been entrusted to “ertamina and the produ-tion ~f netro-
chemicals and more fertilizers has to await iis de~isinn a8 ‘o wha* raw ma‘eri-
als will be availabie. "he concern at present 1: tn uge *he ail nendiuctg ta
best advantare in "ndonesia as a wholej muck wil! 'e exnrted to mayn frreien
exchange while some “11! be required as fuel. 'n s far as a de~isi1on was
taken to develon a petrnchemical centre durins “lan Ty ‘he s'ratery was veva
fectly corrert as the information necessary t- he mare nrerise was nnt avail-
able at the time, "he surveys that have teen ~~mmissicned by "ananese
"asoline ‘o, and by 'Ini-~ have been of less value *han they might have heen
due tn iack of basi~ information. !nicn is revising its sarvey in the light

of the latest decision to base the ~omnlex »n Arun ethane.

Secondly, consideration must he gpiven 'o mineral nroducts, The nrodurtien
of rement and rlass has already heen mentioned., Tnionesia is rich in a number
of other minerals that rould well form a basis for chemi~al nroduction instead

of exporting the ores and leaving other ~ompanies to produce the chemirals.

™irdly, the replacement of imports by home nroduction wherever this ran
be carried out in a viahle plant is certainly a correct strategy and great rare
has been taken in this report to obtain the latest import fipures amd to ~om-
sont where production is likely to prove viable,

Ihe baokgroupd for chemiopl development

Indonesia is basically a free economy. Fxcept for products such as tires,
forsilisers, coneat, mlt and paper, the Noverament, through the Nirectorate
Gemarel of Themiocal Tndustries, does not owm the equity of any production in
the ohenioal field and according to present plans does not intend to expand its




direct involvement . Rather, it will seek to emcourage the devel ooment of ori-
vate investment. It is meldos that the techmology or finance for a new chemi-
cal enterprise or for the modernization of an existing one 18 available 14

Indonesia and that no foreign know-how or investment is needed.

7t should be pointed out that as there is no patent law in "ndonesia
foreign companies are reluctant to release potential know-how without eome
degres of control . ™™e development of a patent law should therefore be s
high priority for the Tndonesian Sovernmemt. The Government is amxious, how-
ever, mot to let the control of industry pass into foreign hands and in thie
way foreign investment is restricted, T™he regulations change frequently, but
are not made retroactive. For examnle, companies that are completely foreism-
owned but estadl ished under earlier requlations can contime in overation,

™he latest regulation ie that foreigm ocompanies must have an Tndonesian
partner. e foreign ~ompany can start with as high a proportion of the shares
as it vishee, but the matiomsl holding must be imcreased ae rapidly ae possidle
until it reaches S1 per cemt. ™e exact timing for this is not sperified and
depends on the type of operetion and the capital involved,

Tow foreign imveetment is certain types of chemical preduction is wot
allowed at all. The list is under review Wy the Investasnt "oard btut ise
understood to imclude shest glass and glaes bottles; oxyeen, carbonm dioxide,
scetylone and other gusesi calcium carbides aluminiva sulphate; and, reather
surprisingly, pelyviayl acetate and "VC,

The nechanice of dealing with s potemtial mew foreign imvestor is that he
makes his appliomtion in a lstter of intemt to the Tavestment Board, vhiok pas-
oos it to the appreopriate misistry, vhioh them pasees it to the Directorats
Oenersl comoerned. The Investasnt Board ceuprises representatives of many
industrial sscters. Amsng its duties it coasiders whether tax holidaye dhould
be granted, vhother reads, and water and electriocity mupplies are adeguats,
and vhether new housing is required.

It will be eppresiated from vhat has bosn said that when in the coures of
this repert it i@ rocommended that & certain cheniea] thenld be nroduced, it i
aet %0 bo enposted that the Directerate Oomeral of Menical Indmetries cen take
any setion unlees it ressives an applicatien frem a party interested in producing
the chenical, when the previous recommcadation will m doudt be moted.




"his is an unsatisfactory state of affairs as it means that isnlated ~hemi-
cal production starts up all over the country with little »r nn interronnexion

and only in the vaguest way as the result of any nlannins.

A e jor difficulty arises from the fart tha* many of the mainr users of
rhemicals are nutside the field rovered by the rhemi~al industry and onlv limi-
ted nontact is maintained, "hese include mamufacturers of soan and detersents,
cosmetic and charmaceutinal products, synthetic fibres and textiles, and vaintsy

the plastics processing and slectrical industries (abdles) and, tn a lesser
extent, many others.

™e first recommendation is that an informal body be set up by the
Directorates Ceneral concerned to provide a two-way flow of information
between users and producers of chemicals.

A suggestion was made by the Directorate Neneral tiat such a bodv be for-
med for petrochemicals, but this recommendation is intended to rover a mich
vider field. The Directorates General of "hemical Tndustries, 'ight Tndustries,
Basic Industries, Textile Industries, Pharmaceutical Industries, and "il and
Oas Tmdustries, together with Pertamina and Bappenas should be represented.

T™he Ministry of Agriculture should also be requested to send recresentatives
to cover fertilisers and pesticides.

"he terms of reference should be:

(a) To collect precise information on the raw materials available;

() To investigate all applications for joint ventures and to examine
the market forecasts;

(¢) To keep up-to-date records of the current and estimated demands
for all types of chemicals ar' chemical products;

(@) To imttiate special studies in the use of chemicals, where
neceseary|

(o) To sponesr the formation of trade associations, which would, in
addition to the umual function of a trede association, explore the possibility
of emperting downetrean preducts

(f) To set up oentres where information would be available and where
researdh, treining and testing could be carried out for particular downstream
indusiries such as plastios, paints, fertilisers or pesticides.

T™e second recommendation is that an organisation be set up to persuade

chemical companies all over the world of the opportunities and advantages of
investing in Indonceia. This could take the form of s tulletin, fissued perhaps
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on a quarterly bdbasis, whi~h would be sent by nngt to all the maisr ~hemiral
companies in the world not represented in 'ndoneaia, 7"t would alsy he rirru-
lated to companies already rerresented or enpaged in nrodurtinn :n "ninnesia

as there might he spportunities for them 1n fields not cnvered by their existing
activities. I° shouli algo be made known that this Hresanization would answer
questions promptly about facilities for investment, would assi st renresenta-
ci1ves visiting 'nionesia i1n making the proper ~onta~ta, and would maintain a
li1st of "ndonesian companies or 1nvestors preprared to consider rontarts with

foreipn companies for the production of ~hemicals.
mp

"he third recommendation is, as mentioned above, *hit nressure he exerted

sn the anpropriate nregans in the “overnment ‘- intronduce a natent law,

Long-13irm develo t of the petrochemi-al
ans ’II‘EE!iBOI‘ in}ustry

Petrochemirals are often divided inth two grrupnmst wve~ifiration rhemicals,

such as vinyl chloride, banzene, cyclohexane, stvrene and n-xviene; and nerfor-
mance chemicals, such as polvethylene, PV(, polyvstyrene, andi most resins and

hirh polymers.

Specification products ran be laboratory-tested and, if thev nass the ‘esnt,
can compete in world markets. A gperification oroduct mot un to standard c~an

frequently be reworked (e.z. redistilled) to enable it to pass the test.

Performance products, while a good idea of their suitability can be obh-
tained in laboratory tests, can only be finally confirmed as muitable after
testing for the actual application for which they are intended. Mirther, they
cannot be refined to correct any deficienciss oncs they are produced.

Provided that the product ies produced from Indonesian 0il or sas, it is
ressonables to produce specification products for the world markst, "ven if
overproduction does take place temporarily, it will always be possidble to sell
the Indonesian product at a mominal profit as the price at whioh ths rew
materials, 0il or gas, can be charged into the process cea be decided loclly.
Tndonesia will always be in a position tn undersell products made in a ocountry
where the raw material has to be imported at the full perice.

While to some extent the same appliss to performamce products, the nsets
of production are normally more dependent on factors other tham the price of
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crude o011, and buyers are more use-quality conscious. As there will he little
opportunity to ~ompete in the world market in periods of overnrodurtion, nroe
duction should he sriented to the home market. nly if lonc~term suoply asree-
ments can be arranred with neishbouring countries, should any export market be
relied on. “"able | shows the petrochemical and fertiligzer nlants surrently

operating, under ronstruction, or nlanned in Tndonesia.

"able 1.

"etrochemical and fertilizer nlants

Narben black (discue-
sion with "hilipe and
Asat at an early stage)

} Name and fapanity
location “roduct (t /)
ts in o tio
Pertamina ("1aju) "olvpronyl ene 2, nnn
P, ", Dumaco (Randung® P pesin 2,470
Pertamina (North umatra) “arbon black 2,0
Eatrochemical plants under comgtryction
Pertanima (Plaju) Rensene 50N, NN
Nrtho xylene 4n,nnn
Tare xylene 30n N0
Cyclohezane 62,5
Pe 7. Mastern "olymers (comstruction
completed, Wt not in operation’ pyn 20,000
P. T. Mandard "slymer (Merak'® ryr 24,000
P, T. Pulogynthetic (Jakarta) VA 2,400
Pertanins (Lhokosumawe, ~ ‘th Wumtre) thylene 450,Mn
P. 7. Indomesia Polychemical Tadustrial
Oerp. (VWest Jawe) Polyetyrene 14,000
Petrokiaia (Oresik) ~aprolactam 60,000
P, T, Kalheld ("‘ C. Ttoh and . and
Eippon Sema Ltd.) ("ilecesp) rye 12,000
P, T. Palege UF and NP adhesives 18,000
b and Neae Foranl dehyde 12,000
Nardeners and fillers
P, 7. laram GSwvet Bsads (™atn) Aorylic and methacrylic
Pelymers 4,0
p=uylone 100,000
wr 190,000




"able 1, (continued’

Jame and “aparity
location Product (t )
.ertiliser plants in operation
fugr: T ("al embang® Irea 190,800
“usri 17 ("alembang’ 'rea A AeN
Petrokimia ( ‘reeik’ Ammonium sulphate 120,000
'Irea 45,00
fgrtilizer plants under construction
Pusri TI" (Talembans’ TIrea 560,000
(North Bintang,
Tagt ¥alimantan® Urea
Ammonia (not converted
to urea) 175,70
rertamina ( “irebon) "Irea 867, 7N
1 lgnts pl d
Fetrokimia (“resik’ " and for di-
ammonium vhosphate and
comoound fertl;izere 47N, 00N

Apoggtics complex

“he planned aromatics complex is almist certainly sound as regards benzene
and fairly sound as regards p-xylene, the difference being that bensenme hae a
miltitude of usee and p-xyleme only one of any importance (polyester fibres).
Fxpansior .n this area during the ™hird Nationmal Five-Year "lam would not seem
viable and it is therefore recommended thats

(a) The cyclohexane market be explored and, if appropriate, the cyclo-
hexame plant expanded. (Mamy mylon producers prefer to start with oyolohezane
rather than bensene)g

(b) Sufficient flexibility be introduced to emabdle toluens to be pro-
duced if there appears to be a market, partioularly a local ome. (™eluens is
required in the production of polyurethane foam and emplosives and has maer-
ous small uses in fine chemical mamufacturs.)

With regard to downstream products, phemol, nitrobensens and aniline will
be needed in Indonesia if am orgenic chemioal industry of any eise is ever to
dovelopl and all of these products are derived from bensens.



Anthraquinone dyes are made btagical ly from benrene and phthalir anhydride,
both of which will be available under the rurrent plans, ani studies should he
maje of the potential marke!, A very roush survev has indirated that a gube
atantial proportisn of the dyestuffs now used in Indonesia are anthramiinone-
taged and that 1f a1l *the anpronriate dyesatuffs were made in "nionesia, a marke*

for about 2,5°" tons nf anthraquinone and i1ts derivatives woil- exigt,

Tt has already heen decided tn make caprnlactam from ~y-lnhexane at “resivg
however, thoupht =ho:il4 te fiven to reversins *his derisinn and to make the
carrnlantam 1ns*ead 1n “ast “alimantan, near the ammonia rlan‘ . "his wonlAd
avoid the neei fnr any tranifer »f ammonia ani would be f 87~ial henefit tn
the area, 2 avnid duplication nf technicians and lahnratary services, it ‘s
strongly re~nmmendied that ‘resik he kept an inorganin centre, ‘“urther, ‘he
more conventinnal route to ~aprolactam via ~y-lohexannl -~y ' revanone shnulA
be used rather than the “nray photnchemical proceas, partly hecause of +he

power savings and alian he~ause the techniques are more es‘a’lished,

“rganic chemical ~entre

It 18 recommended that a centre be eslabl 1shed for downstream orpanir
chemical 8, preferably not too far from “alembang where sunplies n© benzene,
xylens and possitly toluene would be within eagsy access. All -ompanies intar-
ested 1n developins themselves in this field should be encourasred tc use the
centre where facilities, electricity, fuel, roads, water and good communica-
tion could be made available at a moderate cost. 1Tt is recommended that the
Site be chosen now and a start made with the n.eco:'ury infrastructure, even
if actual production does not commence until well into "lan 777, All companies
using aromtaics as raw meterials or making downstream products from produnts
(imported in the early stages) that are themselves made from aromatic compounds
should be invited to use this centre, provided their output is not likely to

excesd 20,007 toms per year. Nther organic chemical manufacturers would also
be weloome,

™o establishment of such a centre offers a maber of advantages:

(a) Traiming courses could bde organized, whioh would enable chemical

operetives end jumior technicians from all the chemiocal industries on the site
to b tratned;

(%) Jotmt facilities, e.g. ongineering werkehops, water comditioning,
eoffluent disposal ocontrel and Possibly even joint testing laboratories, could




he set up, Fossibly also a joint refersnce library would increase the effiri-
ency of the whole complex while technical staff assoriated with amall units
would not fesl Bo isolated, ™he whole infrastructure rould be shared,
Tndustries associated with such a rentre would include deterpents; dve-
stuffaj all types of i1ntermediates, e.z, for pestirides, pain's, dyestuffs
themselves and also water treatment chemiralsj; plastics additives; and nlasti-
cizers - but mainly those based on aromatic hydrorarbons, "he nroduction of

diazanon, now planned for “resik, might well be transferred to such a site,

Fthylene compl sx

Plane for ths ethylene romplex in the Aceh district are vapue at nresent.
1t appears that pz;opylene will be available only in very small gquantities and
the main products will have to he derived from ethylene. ™his means nnlyethy-
lene (high and low density', vinyl chloride, ethylene oxide and its derivatives
and poesibly styrene., ™e latter is made from henzene and ethylene, hut re-
quires three times the weight of the former. 7t is questionable whasther it
would bs cheaper to bring the benzene to the ethylene or the ethylene to the
bensene. Transportation figures received from Tgso aret *®19 to €2 per ton
for bensene and 230 to $4” per ton for ethylene, for 1,0"" miles. "n the basis
of these figurss it would clearly be cheaper to bring the ethylene to the ben-
gene and to establish a styrene plant near "laju. "n the other hand, Mow is
very interested in downstream plants on the Aceh site and Now officials have
stated that if they go ahead, they would want all their operatiocn to be together
for eass of control.

In the absence of propylens, the productien of butyl alcohols and 2-ethyl
hc.'aol (for plasticiszer production) should be considsred via the aldol conden-
sation of acetaldehyde produced by ths oxidation of ethylene via the Wacker
proocess. In this oase the acetaldehyde should be produced at the Aceh site
and the acetaldehyde transported to a site closer to mamufacturing ceatres for
working-up, ¢.g. at the organic chemicals cemtre near "alembang.

BMhylene glycol will be required for polyester fibre production, Tf
ethylens were to be brought to laju for styrene production, it would be sens~
ible to comstruct an ethyleme oxide /glycol plant in the same ares as it would
be partioularly handy for p-xylene production. Tt would soarcely be worth-
while, however, to bring ethylene for this project alonet it would probably be
preferable to make the dthylene glycol at Aceh and treasport this prefuet to
wherever it is needed - and this would really depend on where it was preposed
to produoe polyestere.
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Natural gas surplus

"here is another point that should be tourhed an here. “wing to the lara-
tion, and the lack of local use, great quantities of assoriated pas are being
flared. The quantities piven for 1973 are in tatle 2.

‘able 2, Flaring of associated pas, 1973

Locatinn Company ared gas
(23§

"rabumilih, South Sumatra Tertamina T7 15,000 x 1"6
4

Tanjung, Fast Kalimantan “ertamina TV 11,57 x 17

j “amat

Minas, “ematang ~altex 19,7 x 1(\6

Turi, “entral Sumatra

Rad ja, South “umatra Stanvac 2R An x 1(\(: |

Lirik, "entral Sumatra

North Tumatra Asmara 17,700 x 1"6

Fast Yalimantan mion Ni1l 18,000 x 1“6

As an ammonia plant with a 330,000 t a capacity requires 13,70 x 106 43
per year, it is clear that the raw material for some six such ammonia plants
is available literally for nothing. 7Tt is appreciated that the infrastructure
in the neighbourhood and the enormous capital expenditure needed prohibits such
construction at the present time, particularly as it is forecast that present
plans will produce more than Tndonesia's requirements of fertilizer by the end
of Plan IT, The scope for development in "“lan 117 is obvious, however, Tt is
understood that plans are under discussion for the conmstruction of two new
plaats, ome in the Aceh district and the other in Fast Kalimantan, each with
& empacity of 330,000 t/a of ammonia to be converted to urea. Tt is
recommended that methyl aloohol be produced from some of these gas flares
and used:

(s) As a fuel which, transported over long distanoes, can be compete-
tive (this is partioularly the case since the ra. material at present costs
wothing)y

(v) As a chemiocal to mamufacture formaldehyde and, if nsoessary DMT;
(o) As a solvent (a minor use);

(8) As a constituemt of motor gasoline, say 10 per cent. Methanol has
& Righ anti-knock value and would enadls the use of tetrasthyl lead to be reduced
or eliminated.
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‘s 1t boils at 65 © and foarme with many hvdrocarhans constant brilinge mix-

tures ‘hat boil at even lower ‘emveratures ita addition t» pasnline wmld enahle
the valatile ‘d and "‘S rompounds in the Fasoline tn te rediu~ed withaut sffe~s_
1ines ease nf g*artine,

The high latent heat of methanol, as rompared with hydprnrarbons, tends to
keep the engine cool, 7ne of the reasons for rejecting it in the 103"g after
comprehensive tests in the nited Xingdom was that with the desipn nf carturet-
tor popular at that time, the engine took too long to warm up on rold days:
this would hardly apply in Indonesia. ™he other major disadvantare shown in
the tests was that when blended with a straight gasoline, ~ommon in those Adays,
the addition of aromatics was essential to maintain a homogeneous liquid. Fure
ther, accidental contact with appreciable quantities of water led to the sep-
aration of the motor spirit into two layere.

A modern gasoline, nowever, containing cracked and /or reformed products
would easily tolerate !0 per cent methanol, and the higher temneratures in
Indonesia would substantially increase the solubility tolerance.

Since methanol is more expensive than gasoline, there has never heen ma jor
inducement for replacement in the industrialised countriee, but with the special
coniitions that apply in Tndonesia, further examination, in depth, is recommended,

1 of P Pet t Gresik

Perum Petrokimia is a petrochemical works and will remain 20 as far ae the
production of asmonia and urea are concerned, but its activitiee will spill
over into the field of base chemicals, Tt is therefore renommended thats

(a) The plant be developed for inorganic chemicals only, and plans for
making caprolactas and diasanon should be abandoned., ™is would have the tre-
mendous advantage of concentrating the skills required, the specialists in in-
organic chemistry, the laboratory equipment, the specialist libraries etc., Tt
would mean that the Director would be able to familiarise himeelf in sowe A6
tail with all the processes. Marketing’and marketing recorde would be simpli-
fied, i.0. there would be a general reduotion in the overheade for running the
plant, and it could be the centre at which all furthesr inorganic developments,
exoept those directly comnected with petrochemicals, should take place;

(b) The following producte be produced in the mear future: ssmonia,
soda ash, ures, mulphuric aoid, triple super rhosphate, sodium tripolyphosphate,
compound fertiliser, carbon dioxide, niiric acid, and poeeibly caustic sode-
chloriney

(o) Production should be ae follows:

(1) Rook phosphate should be treated with sulphmrio acid to
give phosphorio aoid and gypmuat
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(11) “ypsum should be rearted with ammonia and -wr:an 4 vy e
to pive ammonium sulphate (thus, ro gilohiry - a1 me, | el s
(111} Phospharin arid should ‘e rear‘ed witn m.re ~hag r-e poov
to pive triple super vhnspha‘e; and gnia gk '~ pive 5005~
trinolyshngnhate ag a buil der “or dnter~ents

(1v}  Soda ash should be produced from salt, amminia an® ~ar’-n
dioxide by the ammonia soda nracess, “he Aial) npa~ess p
which ammoniim chloride would he rpadu-ed 5nnild re studieds
amminium ~hloride has bheen s*a*ed *n ‘e 4 ex a'len* Tap' .

lizer tar paddy, but 1t has alsn een 'ates 1 1 rac miyco
able fnr "nionesian 80il. "t is rlaimed *rat ki wadi€ 4
aroress 13 viable at lower rara-ities tran 15 che -y sinal
ammonia syda ororess;

(v %itri~ arid on a small s~ale, e.~, %, S T R
dired hy the oxidation af ammonia, “i v it te qeastaota
for pensral industrial uge »r, n':) rre dpe o3 " .

far *he orndurting af ammonium rii‘rate a4~ 2 Yar 1 sen e
an explosive;

(vi' “ravide! reasonable demands for ~nlirins, a.-, ir =aoar

production, textile blea~hing, wa‘er ~~nii‘:anirs, har-io
~1le and insectiride produrtinan, show o1ons AF lavel ERIE
a2 37,7 t ‘a plant based an 'adirn 5alY weald te qugtafied,
Tt now appears that the ~hlorine rais*1~ snia nlant “rr
V'™ is likely to be in the extreme nipsn A% imaepa w23 o
will not be economin~al to transfer ~rlarire ‘=~ 2'' -ne
small consuming plants in *he more indus*riall. develnnn?
narts of Tndnnesiaj

(vii® e produrtion of caprolartam shoiid te *pansiepre
“ast Valimantan where ample ammonia 15 v 2 leg

(vita} "he oroduction formilation of d1a7ann 542,70 e v ifen
red to the proposed nrpani-~ chemi-als g' ¢ reqr -'emhane,

Lonc-term development of allied chem:-:'. ini *.re

=irss
Table 3 shows the current situation with regard to tire and ‘e produc-
tion in Indonesia.

“he only comment here is whether the production of any comnoinding inere-
dient is needed. Synthetic rubber was discussed with the manasement nf ‘he
tire industry and it is clear that in the foreseeable future there will he
no soope.

Carbon black and gimc oxide are the most likely compounding ingredients;
carbon black is slready produced by Pertamina and a further nlant is nlanned,

T™e production of sinoc oxide has passed the planning stape and ".”, Tndo
Lysaght has the production in hand but is having difficulty in obtainings land,




"™abls )}, Tirs and tube production

we oani Tntation

"lants in oogntion
.. "ntirub (Takarta) “ar tiree

CAr inher tubes
S rpate *ives

“erum “an and Varet "alemdbang “ar outer tires
{~a] enbange! ‘ar inmer tubes

".7. Soodyear “ire and “ar inmer tudes
“arvep o, Ltd (Jogor) “ruck and bus tirss
"ires for diecyclss, mn*sr
scooters and berak
Tnner tubes for bicy~les

“. . a‘ah "unggalm (Takarta’ Yicycle ‘scooter tires

_.ants upder aomtgcqoa

.”. rideestone Tire *ires for cars $ln stape’ 460, "0
“ndonesia (Jakarta' Tires for cars (2nd stage' R&L AN

.”. ¥Yegs Rubber (Semareng’ "{naycle ‘aconter tires (LlaMalai
".7. Nito Rubber (’akarta® Bicycle ‘sronter tires 187, "m0

“.". "'mited Yingland ("angrerane’ “iryele /sronter tires 42 AN
"."+ 43¢ Pubber Yorks (Medan) Ri~yrle /srooter tires ) LiaWialalg

-

“xtension to 7,7, Joodyear “irs
and "ubber ‘o,

laptg »

“. . “nduban Naga Yas “ar tires 4R, N

Yatet Ticycle tires are the resnonsibility of the Mpentorate "enera) ~f
Lisht "ndustries and ‘landicrafts,

"abls 4 shows the current situation with regard in nestiride npadurt{nn
in Tndonesia.

Apart from formulation, the most interesting poresidilities for nrodunting
are ND™ or malathion; diasinoni and herbicides msed on phemoxyncetic acids,

About 4,77 t/a of DI are expected to be needed during the next four or
five years for malaria control. Malathion would be preferred, dut the cost i
at present prohiditive, Troduction in Indomesia should be studied.




™able 4.

Pesticide produntion

T RO IR <L

Neame and location

"rodunt

“anarity

?}..3! in operstion

"«Te Sayer Agrochemical
(near 'akar:a’

PyTe T 7 1 Agricul ture
Indonesia ("tmanggis’

Pertamina (near 'akarta’
Pertamina (Medan, North %umatra’
2 tructio

?,”. Rona Spes
(Medan, North umatra)

P,T, "acific “hemicals=Dow
(Medan, North %umatra)

“Asata planges

"™ Nemtaie Hamlarg (Takarts)

P.T. Xalathan (Takarta)

.7, Bhirewa

Aatracol, Raypon,
Dipterex, Nevelnn,
Bayrusil, Tamaron,

'ebayn~id

(iater ''stinex and
T bunil)

Agroxone
framoxone
(later "arannl,
Fenitrothran
and Mo

Tnsecticides

Herbirides

Dalapon

Malathion
VP
Penitroltrion
arbaryl
Diasinon
Zined

Yaned

“hosvel
nove
Diphanin

Tasinon

1 ¢ /8 liquid

5" t/a 801id
(+n he doubled
in 197¢}

? mllion litres
? million litres

—
. e

1.” million litres

"7 million litres

3,670 t/y

1, t/ liquid

>0 th




~able 4 (continued)

Location andi name “apacity

" .7, ndagro {“akarta’ mr 3,67 ¢ A nowder
"arvaryl 11, t/r gramles
“arbofuran
Diasinon 4,4 t/a liquid
Malathion
Femthion
Dissthoste
“opoer oxy chloride
Muran
240
NS A

Pesus Setrokimia (“resik) Niasinon 7, t A liquid
7,75 t AR pramiles

‘1ha - teiry {(near 'akarta’ Niasinon
(realizatisn Adouttful)

*,", Agrorarb - 'nion “arbide Serin
(“urabays' Nomi t

inginon is an ex~ellent seneral-purpose insectiride and ~oncidered mon-
toxic, Tt is planned to make this st Oresik, ut it is recommended that its
production be transferred to the proposed organic chemicalrcsite near "alembang.

This would also be an excellent site for phemozyecetic a~ids.

"he outline routes and chemirala reguired are

(a) DD™, produced by reacting chloral with chlorobensene in the nre-
sence of oleums

(v Mlathion and diasamon, hoth needing phosphorus pentamulohide whinh
is dangerous and highly inflammadble; met mitablc for mamufacture here or imper-
tation. For diasanon the sulphide is partly chlerimated before reacting with
ethyl alcoholj for malathion the methyl ester is produced. DNiasanon needs fur-
ther highly complex cheminals, but salathion is preduced by reacting the dime-
thyl thiophosphate with diethyl maleate, which with ethyl alnohel and bemsene
as rav materials could readily be made here)

(¢) “hemoxyacetic acids, nroduced by sodium shemolate with momonrhlos
anetic acid, the phenol being substituted with chlorime and or methyl srours
depending on the product desired. ™o acid is always ueed after nmutralisation,
Cgustio soda-chlorine

"able 5 shows the surrent situation with regard te cmmetic ssda-chlorine
production in Indonesia.




"able 5,

"sustic soda=chlorine produrting

“aparcity
Wame and lo~ation “padunt (+7a)
P 9 tio
®.N. Jaraa (Madura’ @lt Y7, (but varies
arrording
to season)
b WNe Soda Waru (Waru) “austic soda 3,7
. “hlerine 2,77
”untl ugdu' copatruction
Fxtension to '.N., Soda “aru faustic soda £y 7
(Waru® “hlorine 5,47
Modernization of .M, Jaram Salt raltalals
(Madura’
-laaks Rlanned
ToT. atin Jtara Steel rsustic soda 8, (molution
(Surabays) 32 per cent’
Hydrochloric acid 7,7 (solution
12 per cent)
e s Reieki Lancar “sustic soda alaly
{"andung’ Yydrogem chlnride
(especially for the
textile industry) 5, "0
‘sustic soda 1,2°" (9% ver rent)
Tyme U7 T Taya "eaching powder 6" (6" per ment

Toyo "ngineering
(realisation deubtfyl)

%da ash and part
causticimtion to
caustic soda

ﬂﬁ.ﬁﬂﬁ

chlorine)

soda ash
(part oon-
verted to
32,700 cauge
tic soda)

Ay lomp=tern plon is romplionted at the moment by a large mumber of

unotPtaintien,

™e first is the Acahan Tam pro ject and the aluminium smelter to be linked

with it,

™e Asshen Dam project envisages the damming of the Asmhan river in

Borth Sematra and the erection of he major pewer plant, which would be used
csstntially for aluminiue melting. ™wmite from Yalisantan and other sources




woii? ore »efined oy alumina, for which a substantial weight of ~austis soda,

e * 2, wo.ld le required, ™e rogt of electricity for a causti~

.

soda- -hlorine lar* cenera‘emi bty water poser would he, according tn Tnw, 1i1ttle
mare 4 an one ‘en'n 'hat 2 eie~tricity generated from a convertisnal oil-

r.rerins ower »lnnc casedown the carrent price of flel,

sheve' re seem 1183l to associate s causti soda-chlorine nlant
»t, tne caustic soda going mainly for bnuxite refining

Hl-ride, ™his does no' entirely snlve *‘he nroblem
wirrine tn the ethylene or *the ethvlens *- *he ~hlsrine,

T .

Tine, Mowever, 1t appears tha! agreement with ‘he
Cu reen nagotiating with the “nvernment hay not ‘reen
srest o iAas heen to treat the dam miite semara‘elv from the
n uresmen' 15 rea~hed sn the dam, ‘he “nvernment has
‘eex 111 el gewhere,
W o Tee s "hne Sitim 18 *nn uncertaln to be reliei 'n, and 4nutts whether
‘here woi' " (e T:'t 1ent rower from the plant to nroduce chlnrine on the scale
envisarcer, S t «w leri1des %0 go ahead with downstream prnducts from

er‘re, ' wi.i1 nrefer *h;s to he on nne sgite,

‘e 1w M erial, 18 an 1mportant factor,  Only on “adura Taland o=

res n-ap nontrolled comditions, but this means a verv }ong haul,
T+ 12 sa1d that the - Tima*e 18 not muitab!e for salt to be nroduced hy molar
evansritior e gewrere. Lt thi3 18 not an altogether convincing arpument: some
s the ‘as*ern [3.a37t°, whih have very low rain-fall, should he ronsidered.
'n an> ase, ‘Nils would not help a chlorine-caustic soda plant in Asahan or
heeh, Tow 15 apoaren'ly nrospecting for brine in North Jumatra and hopes this
will prove '» te -he gourre of the salt needed. Purther, under current plans,
"o . Taram 1n Madura will not be able to produce sufficient salt for a nlant

an the scale Now 15 envisaging, i.e, well over 10" ,n00 t /A,

"N, Toda Waru expects to produce over 5,0N0 t /a of chlorime by 1976§ two
companies are nlanning to make together 12,00 t ‘a of 32 per cemt hydreohloric
acid, while a third is planning a emall queatity of bleaching powder., Mlorine
is required for a wide range of industries, particularly paper, testiles and
nestirides, “n balanre, therefore, it is recoumended that "erum "etrekimia
plan to produce 3, " t/a of chlorime (35,00 t /3 of naustic seda) using some
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70,700 t/a of smlt from "N, Taram. No steps will be taken *c implemen’ this
uatil a final decision is made to erent a causti~ soda-chlorine nlan® in “Yar+h
Sumatre, either on the Asahan river or in Aceh. ™he chlorine from such a ~lant
would be exclusively or almost exclusively used for V™M, while a substantial

demand for chlnrine would arise in the more industrialized narts »f "ndonesia,

[ 1 chemical plants

Table 6 gives a break-down nf miscellanecus ~hemiral nlants in oneratinn,

under construction, or planned in "ndunesia.

"able €, Viscellaneous ~hemi~als plants

“ananity

Name and location “roduct (+ /a)
ud o on

T.T. Indonesia Acid Nlphuric acid §y5°"

Industries "td (Takarta®

“.". Mahkots "ndustri Ximis %ulphuric acid A

[ skarta’ Aluminivm sulohate 1V,

“oTe Victory Yater Slass ater glass 19,77

{ Jakarta’®

®,7, Dumaco (Bandung® 'F pesins and

desizing arents o,

".". "adahardja ( "egal) “thyl aleohol £an

v N, Madu Vismo (Yogyakarta) “thyl alcohol 3,277

PN, Pinda Assen (Mo jokerto) “thyl alcohol 2,4"+

>N, "omal (“omal’ Tthyl aleroho} 1,6

State-owned company ("alamanan) Pthyl alcohol 1,67
~Aaphaunder conptruction

P,”. Hanindo ("adalarang’ ~alcium carbide 19,7~

P.T., Indo lysaght Zinc oxide 2,5

2,7, Induotrial Acid Indonesia Nlphuric arid 15, 5"

(Takarta) Aluminium sulphate R, 67N

"otassium sulphate 1,5M




‘; Sont inued

“apacity
“roduct (¢ /n)

Lant L planne

., . U1kka rivmes o | akapta urface artive agent s

.. r ale ‘n?.c. [ akar+a’ Tthyl alrohol

.itries 1, td Sodium sulvhate and
hydrachloric arid

Alkyl bensene sulpho-
nate (will later make
alkyl bentzene'

Alkyl benrene and
derivatives

. Agen  araaran Tthyl alcohnl

Came mnt e e Tl e “alei1um citrate from

’ ant e inarma tapi1ora waste
13kl Thowa e ioals

are i1nterested:

ITiTiar Ay ‘alciwm citrate 3,67 (stawe 1)
and ritric acid £,0v (stage ?)
from tani~n-g waste 12, 7 [gtape

Aboiit one third
nf the ralefum
citra‘e will he
ronverted tn
citric acid

7

asi¥malava® “xplosives (Q.{. Not known
nitroglycerine

‘Lese ©r'c are develoning somewhat hapharardly with little or no ~onnexion
vt ctner cemical anstitutions, "he raw material or semi-finished product is
Crrapted, he import figures for 1973 indicate that there is scope for the nro.

1i~*1sn ot certain srodu~tgs

{a’ .ormic acid (or sodinm formate)., ™ie is produced from naugtirs

3014 and carcon monoxide,  Some 4,500 tons were imported in 1973 at a oot of
1.7 milliong

(x' _arboxylic scidg {other than fosmic acid). Tn 1973, 18,00 tems,
valued at 8¢ million, were imporied. A nmelet survey dhould be carried out to

find out which are of i1nterest and, subsequently, a feasibility study on amy
tha' seem warth producing




(Y Activated carbon, 64000 tons, valued over %1 millinn, were imnorted
in 1973, A msurvey to ?Eﬂ the long-term market should he rarried nut, fnllnwed
hy a feasihility study}

(4" foctantg (nther than roa! raw orndurts), ™hese may ~nome nartly
under the Directorate fleneral of “harmaceutical Tndustrieg, hut 3,321 tons

valued at over 81" million were imported, |\ market survey and feagibility s*ul:-
are recommendad;

(e W- About 7,7 tons were imported in 1973,
but demand w soar when the compaies planning sulphonated alkyl henzene
commence marketing their producis or formulating detergenta. 'roductinon is
recommended in a comprehemsive plan for "erum Petrokimia, but if this rerom-
mendation 18 mot accepted, sodium tripolyphospha‘e sh-uld still be treated as
» separate case and a feasirility study carried nut,

e other major area of develnpment 18 in the nroduction nf chemi~als from
indigeneous sineral nresy much of such production rnuld be exnnrted., Tndonesia
18 already emporting the minerals and a study on the upprading of these to fin-
: shed products could lead to some profitable chemical developments., “ne use of

snecial interset would be the production af catalysts. ™his would have 1 he

4one under licence from anme catalyst manufacturer (e.r. *"T catalyst), but it

would not omly allow the better exploitation of loral minerals, it would result

in the man:fanture of valuable products which, in view of their relatively lipht
weight, could be exported all over the world, There would be a mubstantial
lonal demand in the o1l refining and petrochemical industries,

A second poseibility would be the mamifacture of nreani~ metallic plastir
additives (discussed later in greater detail),

"able 7 shews the curreat situatiom with regard to the production of gas
in Indonesia. 1t is under:-'cod that further investment in this field is not
being emcewsuged and that foreigm participation ie excluded.

Silioate intuetries

The curvent sitsation with resard to the cement and glass sentors is




"as nrrnduction

Name and loration

Q ‘atld
P, 7. Aneka Cas "ndustri “rygen

(Takarta) “apbon dioxide
“zyeon
Digsolved aretylene
‘arbon dioxtide
P,T, "an Nusantara (.'akarta) “xygen N,

p,T, Oxygen !ndonesia ‘xindo
(Palembang) Crygen N6, N

P.T. Nila Alam (Palembang’ Orygen N6,

"lapnte under oonétmct; on
P.?, Nila Alam (urabaya’ 432,07

P,7. Nila Alam (“alembang’ ~ né, 0
P,T, Nila Alam (Jakarta} , 1,116,7Mn

2,7, Yedan Nxy~en Tndustri
(Medan) MR NN

P.T., Sumatera Nas (Medan) , MR "N

°,T. Nila Alam (Jakarta) 726,700

Clants planned
P.T. Sumber Riau (Riau) . 60"
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"atle R, ‘ememn! nprdunrtinn

“anactty

“ame and 1a-ation rodur: (per year®
~lante_im operatjop

“yT. Semen ‘andans (“adang’ ‘ortland -ement 22°,""" tons

"7 Semen Nresik (“resik' “artland ement 5%, 17 tone

“erud Semen Tomasa

(Tomman, South ulawesi' Portland cement 127,770 tons

Teie Jaya Headymix Feady-mixzed roncrete 78,000 .3

"xtemsion to ".", Jemen ‘adang ‘ortland ~ement 117,00 tons

Txtemsion to ,", “emen ‘resik ‘ortland cement 87N, tons

“4"e Distinct Tndonesia ‘ement

terprise ( i1teureup’ “ortland cement 571,707 tons

".". Semen ‘irebon (“irebon’ “ortland cement 77,0 tons

2"« Salman ‘ement (.akarta) “acking olant I AN 4ang

".T. Jgmen Nusantars “ortland cement. 77,0 tons

P.". Semen "ibinone (“ibinowe' “ortland cememt 117,007 tons

v Semen "aturain (Ratursija) “ortland cement 5, N tong

Fxtemedon to . . Semen "idimnong ortland cement 707, M0N0 tons

"stamadon to ".", Distinet

ndonseia "ement "mterpri. Tortland cement 57N, NN tons

".". Tndarung Tndah (alongside

"7, Somen "andang) Bortland cement §7N, "N tons

°.T. Amai Imdah (Lhokssumawe,

North Sssatre) Portland cement S0 ,0N" tome

P.T. Boima aya Utama (Rengel,

st Jave) Portland cement 500,000 toms

P,T. fuper Infre "hemioal

Tndunotoy Domestic white cement 60,000 tons

Namo st selected, eponscred Wy

Omsda Oememt No,, Japan

(Biak West Iriam) Pertland cement 50,000 tons

Nihom Oememt Co., Naswubeni ‘eeyp.
(vost Java) and "surutant
ad N, Ltd White cement 120,000 toms
m




"he protlem 15 to lo~ate the cement factories in such A way as to pive maxi-

mum ~overape to the ~ountry, 7, . Semen “resik has an exceptionnlly fine re-

sear~h ladoratory, whi-h would be ample for the whole industry,.

't 18 already the policy of the “overnment of Indonesia that the minimum
--ale af ~emen® nlants to ve allowed for ~ons'ruction 18 &, "™ t/a on the dry
process and on one k:ln., For future expansinn, plants are to have a1 canacity of
‘wice thig mu~h, 7o meet intarnational pnllution prevention remiirements, the

p.ants are to re equipped with an electrostate nrec-ipitator and 4dus* enllertor,

"t anpears *hat estarlishment nf Tactories is keepins na~e with the inrrease
in demani and, as already mentioned, it 18 expected that nroduction and demand in

both cement and ;1ags will be roupshly in line by the end of ™lan 77,

‘roducts trom ~ement (excent for ready-mixed concrete), such as ashestos
cement, fall outside the scope of the Nirectorate Neneral nf the “hemical

Industries as 10 nther r~lass prodiunts,

"he possibility of producing excess and expnrting should be examined by the
appropriate trade association} this position may be reached in the case of ~ement
by 1978,

"lants of 57,77+ ‘a capacity are neeled in Kalimantan, in or
near Medan, and in ‘lorth and South Sumatra. If the Asahan Dam project pnes
ahead, large quantities »f cement will be required for the construction.

"able 9, CGlass production

"apacity
Name and location t /A

"lants in operation

v,", Asahimas Flat "lass (Jakarta)
(Jakarta) Sheat glass

","., Kangar "onsolidated
Industries (Jakarta) Nlass bottles

P .N. Tglas (Surabays) NMass bottles

Clants under construction

Fxtension to ., Asshimas Flat glass and
sheet glass

Extension to P.N. Tgias fllass bottles

£lants planged
P,T. Asima Sheet (1lass Factory
Ltd (Nedan) Mot glase

Plant under disoussion Safety glass
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long-term development of paper

Table 1 shows the current situatinn with resard to naper nroduntion

in Tndonesia,

“able 1, “aper nrodurtion

Capacity
Name and lonation Trodunst (per year)
ilgnte in operation
".N. Kertas ‘adalarans Yide rangse of nroducts 4,70 tons
I'.JH. Kertas ?lanak Yriting paper, cartons,
miscellaneous 4,57 tons
“erum {ertas liartapura Writing and nrinting naner 3,70N tons
“.N. Kertas Leces Yide range of products 9,9N tons
“erum Kertas ‘asuki Hachmat ¥raft paper and
miscellanenus R,57" tons
“erum Kertas “owa VYraft paner and others R, AN tons
_lants under construction
?.". Delta “aper Mill (Medan) “igarette paper 1,27 tons
"7 Tnprama (.akarta) Tissue, napkins,
toilet paper 1,5°" tons
T, Surya Kevtas Light-coated and _
wrapping paper 9,000 tons
e t 1 d
",y “irebon Marsy Nevelopment
o, (riredbon) Printing and
writing paper 9,0 tons
P.T. ANF Wnterprise (.7akarta) Wallpaper 800,GNN rolls
P.Te Pulau Hursala (West Java) Kpaft-lined board, 3,600 tons
ribbed kraft paper {expanding to
6,000 tons)
PeTs Saraswati Bhakti (Fast Java) ‘oated paper 6,000 tons
P Darfin (''est Java) Pulp 3,000 tons
(mupported vy Tissue 3,000 tons
Kimberley Clark) Migarette paper 1,500 tons
Napkins 28,0N0 units

PoTe Wijayalusuma Timber
(Past Xalimantan) ™i1p and paper 180,000 tonms

P.Te Jaya Paper Mill (Takarta) Kraftboard and paper 9,700 tons

E3




‘atie 1 (continued)

‘Apmcity
lame ani loration Tpoduct (par year)

¥.”, Berkal Kimia Jaya
( "angerung® Wrapbing paper 4,5 tons

“e. West Java "ulp and "aper Reater-size and
t111 (Rekasi’ light=noated paper 12, tons
[ ]

“." . Asasi National Nevelopment Writing and printing
"ndustry (Medan) oaper, ‘traft paner 3°,"N" tons

-

."+ Anem Xosong Anem (supported
by !IDT 1.14) Newsprint 6RO tang

"7, “jiwi ¥imia (Surabayal Ariting and uvrintine
paper 12,~" tons

+ "+ Sumber Tndra ’aya
(Tast Aceh) “orrugated hoard 7,50 tons -

".". Alas Welam (aceh’ Meshanical puln 177, tons
“hemical puln 347, """ tons
“aper produ~ts

®,7. "ridaya (¥rawang' Yraft paper 15, tons

Name not yet selected
Kesaram 'ndustries and “otton Viscose transvarent
Mills Ltd (West Java) paper 4,2

The most important long-term factor affecting the development of the naner
industry is the btulk suoply of the correct type of wond for paper production.
This involves an assessment of various kinds of wond yrown on "ndonesian soils
followed by major afforestation of the appropriate trees in an area where bath
the s0il is suitable and the site convenient for a paper mill, ™his is a very
long-term programme, but should be started at once. It may be fitted in as
part of the research programme of the “ellulose "esearch "nstitute., ™is
Institute is a resenrch laboratory where the principal antivities are the
testing of different types of wood for pulp production and the provision of
general assistance to paper works., Vork has deem concentrated on the use of
exhausted rubber trees, tut to date it hag nwot been found onssidle *o aveid
marks in the paper remlting from the tranes of rubber left in the wood,
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lome kilometres away from the Tnatitute, there is 2 techniral-scale plan®
deeigned to producet pulp (right throuph from the raw wood)j ~austic soda and
chlorinej aad carbon disulnhide., 't is attarhed to a model rayon nlant ror
which the oulp produntion was designed. "his nlant, however, is not in snera-
tion as it was found to he not viable, A larpe portion of the time was snent
in producing special tynes of muln for paper mills, and nn follow-up laharatnry

work on the use ~f different types of timber,

INID® agsistance (both equipment and mannower® is remiired tn sgtrenrthen
and olan anew the wirk o > "nstitute, At the time nf writing, this is under
consideration with (™MD

3ince rayon nroduction has now been tranaferred to *he Nirertnrate “Jeneral
of "extile Indus-riem, thia aspert »,' the ‘ellulose Pesearch "nstitute was

not considered,
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“he principal reasons for collerting stntisti-s in the chemir~al industry

Ares

(&) To obtain realisti~ outprut figures amd to chart outnut srowth, thus
enabling macroeconomic forecasts of the future to he madeg

(h\ ™ know how mich is breing produced of a rertain ~hemiral = for uge
1n a national emerp.«ncy}

(c) To obtain fipures showing the relation between ~anital invested and
value of production;

(d) ™o obtain fi1pures showing the ratin of manpower to nutmity

(e) ™ plan the servires, electririty, roads, telenhones et~, necessary
for increased oroductiong

(f) "o obtain the productinon and value statistics needed by upstream
plants to plan their production to meet the demands of downstream plants, as
one industry is the customer of annther, and sometimes a customer of iteelf,
Statistics are only worth while if they cover the nerindt un tno the time
when a study is beins made; it 18 most imoortant that the very 1atest statistics
are mads available for thcae enraged in planning activities,

“onfideptiality

Statistics must be ~ollected from every company, whether state.owned or
private, but it will be found that privats comnanies are often relurtant to
disclose information and that steps may have to be taken to make Aisclomure
compulsory. T™is is mich easier to acoomplish if the company ~an be assuredt
that the information will be treated as strictly confidential and that pudlica-
tion will be restricted.

While a publication should therefore include as much information as pos-
sible, confidentiality must be respected. A very common procedure is to pub-
lish production figures only vhen there ars at least three nompanies producing
the same product or article, ometimes, as will often be the case in Tmdonesia,
only one company will be producing a givem chemiocal product for many years. 1t
may be practicable, in these circumstamnes, to publish the output of a mumber
of products grouped together. M™wus, if one company ware producimg nolypropy-
lene, another high-density polyethylens and & third low.density polyethylens,
while there night be strong objecticns to the pwblication of the individual
output, the odjections would be much wemker if a "rolled-up” figure of the
output of total polyolefines were published,
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It is very important, however, not to be contimually changing the system
- othsrvise previous etatistics become almost uselsss. Muddivieion can be hslp-
ful if properly carried out, Wt can produce mors prodtlems than it solvss.
‘Taking the exampls mentioned above, if it is poesible to publish the statistics
for polypropylene and low.density polyethylene separately, but as there are
objections to the publication of high-density polysthylens th. latter is
"rolled up” with other sinor plastics into an omnibus group ("other themmo-
plastics"), all the previously published statieti~s lose their value ae it is no
longer possible to plot the growth of polyolefines ss a whole., A mumbsr of
yoars would have to pass bdefore sufficient data had been collected for the
newly separated items to be used as the basie for growth sstimtss.

t tio

The Central Bureau of Statistics has in ths paet asked companies to dis-
close the mature and quantity of products they produce and the nature and quan-
tity of materials used in ths mamufacture. CGenerally speaking, the same pro-
cedure has been adopted by the Directorate General of "hemical Industries. In
the chesical industry, where a company makss ons or perhaps two products using
one or two clearly defined rew materials, this system can be mtisfactory. As
SOOR 8¢ production becomes more sophistiocated, however, this aystem bscomes
useless. For exampls, one company wmaking paper may wmbsit statistice only for
paper produced, smother may divide its return between kraft and other paper,

s third my differentiats between paper and board, while a fourth may submit

a detailed dreak-down of its production. This can alw happen with data om
rew mterials,. Obviously, in preparing a mational total it bdecomes liks adding
"a” to "V and only the combined total imput or output has any meaning.

™e Central Purems of Statistios recemtly requested compenies to record

what they produced under various headings. Por the chemical industry, in its
sarrover senss, three min classifications were givem

3511 Nsic industrial chemicals emoept fertilisers

3512 Pertilisers and pestiocides

3513 Smthetic resins, plastic materials and mn-made fidres
After & ssction for paints, pharemosuticals and soap, there is a fourth head-
ing, 352 Jamfacture of chemiocal prodmcts not elewhers classified. It
would be diffinlt for mammfacturers to decide whether a chemical fits under
3511 or 3529. In ang case, the breakdowm is far too broad.




Fimally thers 18 3954t Mamufacture of miscellanecus products of pstroleum

and coal, ' 18 not clear whsther any petrochemirals helons in this eroun,

‘ement 18 included with lime and plaster in ¥9", whirh 1 : miite useless,
Faper is classified under 1411, along with pulp and naper hoard, 7t 15 not
cisar whether an inteprated raper works is ‘o derlare the weipght ~f suln and

then the paper made from the pulp or nnly the puln is sells,

Nnly glass and plass products has a ciassification of 1ta own, ¥ 2 which

18 reasonably free from amtiguity,

These classific tions, 1t 15 clear, will no' be helpful to the ~hemical
industry, Whils 1n some ways 1t would have been of considerable value for the
Dirsctorate Teneral of “hemiral Tndustries to keep in line with this new clas-
sification system of the "entral Bureau of Matisticy, it is clearly of no use
until the ‘sntral Pureau of Statistics adopts a mich more dstailed classifica~
tion for chemicals and it ~an hardly be exps~ted ts do so iust for ome
Directorate "eneral,

tio

In view of ths above, it would seem that for the time heing the Mirestorate
Gensral of "heminal Tndustriss should collect its own peturns from nompanies in
its fisld, As compared with other Directorates Gemsral, there are very few
chemical companies, though thsir mumber is increasing rapidly. ™is naa be
handled at the prssent time by one staff member, or at most twe. ™his means
that by carsful organisation, confidentiality can be guaranteed,

A musber of recommendations have been forwmulated as a resul! nf a hreak-
down of inputs and outputs classifications drawn up and circulated to the vari-
ous departsents for their commeats: (a) companies sheuld be asked to mubsit
production and sales statistics by quantity and valwey (V) they should ale be
asked to report stockss (o) quantities produced sheuld be reperted in gress,
oven if & mubstantial preportion is used for further precessiang in the smame
factory (this is most important); and (d) imputa sheuld ales be repopted by
quantity and valus,

A slight problem arises vhen s compeny transfers a product for further poro-
cessing, ¢.g. asmonia to make ceprolactam, to another brench of the same cenpany
or {0 an associated company, that is, a csspany in which there is s partial
ownership. To answer the question of whether Such & transfer should cwuit a®




- 4% -

a sale or mt, the type of informa!i1on needed by the Tovernment must be consie
dered. ‘! needs “a1r.:t tne tota rutput - - river ~hem1-al, what happens to
1L afterwarde and whether i' 18 further nrocessed in ‘the same works, transfer-
red to another or sold in the open market (domestir or foreign'. ™is is to
enable the Jovernment o know what 18 available and what ~nmuld be diverted to
other unes 1n an emerzency, '! also needs tc know the value of the nutput of
the induntrial gectorg, "o abtain thi!!, 1t needs the value of nrndurts ‘pang-
ferreu from the chemical :ndustry sector tn ather industrial secrtors. From
this angle, vhether a transfer to an assnciate ~ompany ~nin's as sale nr nnt
18 immaterial an 12ns as "ne ~ounts it ag A 3a'e and the nther a purchase np
nelther counts it at all, "ear instrurtions mist therefnpre be given as to how
mich tranefers sales should be treated. T+ is re~ommendad that all transfers
from one undertaking to ancther be recorded as sales whe'her or not nwned by

the same roncern.

A mich sore seri-us onmplicatinn will arise when » rompany attached tn ap=
other Directorate “eneral startis producing one of the products of the Nirectorate
General nf "hemical Inmdustries, e.g. a paint rompany making urea formal-dehyde
resins, It is eesential that its nsutput of ‘hese resins be returned, ~therwise
the total for the coumtry will be too low. Tt is assumed that before starting
production, the company will have to receive the permission of the Nirectorate
Temsral of "hemiocal Tmdustries so that its activity im this field will be known.
Not saly muset it report its production of urea formaldshyde resins, 1t must re-
port the v' lue of the resin it transfers to its paint plant, otherwise the
figures for the total walue of the chemical industry will be too low. As far
as is kmown ot present, this complication has not arisen, but it will eventu-
ally. The large temtile oom, :.es will make their own resins for crease resis-
tamcei pharmaceutioal companies will make their own ohemical 8, ®.g. acetyl
salicyliec acid; detergent formulators will make their own alkyl hemsene sulphom.
ate eote,

It must be made quite clear then whether production and sales returns are
to o mde groes or met. If \he preduct is sold as & solutien or om) sion,
should the weight s01d include the solvent, oftem just water, or should the
veight bo the net solid sontent (or active mtter)® This applies to peetinide
solutions and emulstens, pelyvingl acetate emul sions, urea formaldehyde resine
ond mich products ae selutions of hpdrechloric aeid. Tt is wot sufficient
merely to record the strength, ¢.g. 50 kg of hydroohloric acid, as it is ame
biguous; it is met clear whether it refers to 50 kg of solution or %0 kg of
Aydregen chloride in a eslution at 3) per oent streagth, To obtain




unambiguous returns, 1t is esesntial to frame questione in su~h a way that mo
ambiguity can result (see ‘raft questionnaire below' .

On balance, it is recommended that companies be asked to return their
production ‘sales grose and to state the concentration of active matter, ™he
latter can in many casee be checked from the inputs. Also, the units in whirh
the outputs are tc be expressed should be rlear, e.g. volume or weight,

Draft questionnaires

PUR PROADY T
Hoiﬁ alue Imported or Froduct 50!3!

{tong) (Rp.) domgetic (tong’

(a) Mater under PURCHASTS the quantity haught of each product and the
price paid. . Delivery charges and mon-returnsble packages should be inciuded;
returmable packages should de emcluded. Where the produect purchased o in
solution or emulsion form, enter the gross weight and give the coneentration
of active matter,

(b)  Dater under PRODUCTION the gross weight of esch product, whether
or mot it is to be used for further processing in the werks or ssld or treme-
ferred to another works. Aguin, when mde in the form of a selutien or emul-
sion, give the gross weight and the concentretion of active matter.

(c) Mater under STOKS the total weight of emch preduct im stock at the
ond of the period for whioh the return is being made. Whem the stocks are in
the form of a solution or emulsion, record the greess weight and the concemtre-
tiom of active matter.

(4) Emter under SALBS the met wight (1.0., ensluding packing) of
each preduct wold and ite ex works welws, i e-eoturmbil e .
If the product is mbjest %e & mies tax, enclufe this fyen the wilne lrnl.
If the product is in solutien or emlsien, retusra the tetal nev woight 1.0,
again excluding pechnges) and the consmstvation. Nucerd 06 ®ales any pre-
duct trensferred to aneother

of o somciated coupany

poid on the mles to omm

from the list price has

recorded, ’
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Tt sust be made perfectly clear that information returned on this ques-
tionnaire will be treated as strictly confidential and in no circumstances
will it be made available to anyone other than senior rsovernment officials.
Publication of country totale will only be made when at least thres companies
are making and /or selling the same product. Any company may request that pub-
lication be mispended even in these circumetances. This will be given favour-
able consideration in cases where one of the producing companiee is much larger
than the other two,

[ tion of duct

Lieted below are the mamufactured products and raw materials it is recom-
sended should be included in each sector. It will be appreciated that in some
ssctors the same produnts appear both ae finished products and as raw materials.

fact of r d

Prefucts Rey saterials

Reoweprint S0 Strav and rice stalke
Printing and writing paper %1 long-fibre wood

Kraft paper and board %2 Short-fibres wood

Rox board 53 Alum

Cigaretie paper Aluminium sulphate

Other wapping omd Bleaching powder
Packaging paper "alcium stearate

Speciality paper
Noated paper

faustic soda

Thlorine

Dyestuffs

Rydrogem peroxide

Salt

62 Yoda ash

63 Antifoam

64 Olue

65 PMesin

Sorap paper

Nyrene Wtudione latem
Tapioca flowr
Whitening ageat

Other sources of ocellulose
71 Others

83 ¥383283 =2

28234843 SX

3383
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Aretone

Avmonia

Tenzene

1 emchtine oowder
ityl mleohol
‘alcium cartonate
alecium sulphate
Carvon dioxide
Taustic soda
Dibutyl phthalate

Die2 ethyl hexamol phthalate

Tthyl alecohol
Ttlyl bensene
Fthylens
Fthyleme oxide
Fthylene glycol
Formaldehyde
Formic acid
Hydrochloric acid
Teopropyl alnohel
'iquid air
Mleic anhydride
Methanol

Nitric acid
Nitrogen

‘mygen
"hoaphoric acid

Air

Ammonia

ensene

“arbon monoxide
rarbon dinvide
™lorine
“velohexane
“yrlohenann!

Mae? othy' hewanol
"thylene

el o’

es

Rydeogen
Tespropyl alnrnhol
Timm

Yethano!
Thosphoric arid
Phthalic anlydride
“popyl one

Wit

Wiphur
Wiphuriec acid
Nrtho Xyl ame
Para Xylone
Others

Phthalic esters (nther)
Phthalic amhyiéride
Propylens

Sediva carbomate (eada omh)
Sdiva chlorate

Sodiva hypochlerite

CRESIBIIRRRIIICE
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Fodum sulphate

Yodsum tripolyphosphate
Styrene

Wlphur din ,de
Mulphuris actd

Styrene

irea (‘echnical’

Tther:
517 factu
&
Ammonia-ammonium

nitrate solutioneg
Ammonia-ursa solutions
Ammonium chloride
Asmonium nitrate

Asmonium sulphate
and nitrsle

Amminium sulphate

“alecium ammonium nitrate
“alcium cyanamide

falcium nitrate

‘ompound fertilisers
Diammonium phosphate
Dicalcium phosphate

Double superphosphate
Pused magnesium phosphate
¥ono smmonium phosphats
Natural fortilizers
Pataseiun sulphate
Potassiun chloride

Sngle superphosphats
Sdiun nitrate

Malphate of potash-sagnesia
iple mpor phosphate (™)
Uron

Urea ammeniue phogphate

of fertilizers ani pesticides

aw materialg
I

N8}
1
NP
5%
54
L3
6
57
sR
59
6N
61

62
63
64
65
66
67
68
69
7
n
72
7

Ammonia

“arbon dioxide
fypsum

Time

Nitric acid
"hosphoric acid
"otassium chloride
"otassium sulphate
Hock phosphate
lphur

%lphuric acid

Active ingredienis not
ol sewhere specified

"hlorpropionic acid
Dithiocarbamates

Paulsifying agents

Fthylene dichloride

Methyl ethyl ketone

Nrganic phosphorus compounds
Petroleum spirit
Phenoxyacetic acids
Propellants

Pyrethrum

Solvents not elsewhere specified
Others




Nther fertilisers
Fungicides
Herbicides
Insecticides
Rodenticides
Other pesticides

Polyethyl ene powder
Polyethylene film or sheet
Polyethylens tubes

Other polysthyleme form as
rav material

Polypregylene powder
Polyprepylens film or sheet
Polypregylone tudes

Polypropylene fibres

Other polypropylens feorw
ae rew material

PYC resin powder

PV" compounds for produo-
tion of rigid preducts,
flezible profuctes and
plastieso] preducts

PY" rigid fila or sheet
PYV" flexidle file or sheet
PVC rigid tubes and pipes
PVC flexible tubing
Polystgrens résia oryetal

Polystyrens resin impaset,
aodified

Pelystyrens resia emleion

Other pelystyrens resin
form as rev material

Other Shormsplastio reesis

Other thermsplastio fila
or dhoot

Ram mterials

Aocetylene

Acrylic esters
Acrylomitrile

Ammonia

Tensene

faprolactam

metic soda

Crogols

(yol chemane

Miutyl phthalate
Disothyl terephthalate
Dlootyl phthalate

L

Pabeie cetton

Pabriocs, other tham cottes
Fidres

Mllers, wood flows
Pillere, other than weed flowr
Peraaldchgde (formalin)
Nemanetiylione tetremine
Tydreogen ohleride
Tevayamtes

Mletic ashypléride
folanine

thyl sethaeryliete
Oupgon
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22 ther ‘hermoplastic tubes
2} " hennl-formal dehyde resins
P4 “henol-formaldehyde

mouldingy powders
‘res tformal dehyde resin

"rea formal dehyde
moulding powders

‘msaturated pnlyesters resins
Flexible polyurethane foam
“‘ther thermnsetting resins
“lagtic laminates

"nlyamids fibrer

"nlyester fibres

Nther man-made or
syntheti~ fibres

“olyvinyl acetate, poly-
acrylate and on.polymer
onul sion

77
TR
79
AN
&)

R?
R}
A4
RS
A6
R7
RA
A9

Paper for laminates
"henol

"hthalir anhydride
"nlyols

“ronyl ene
“ronylene glyrol
Stabilizers
Styrene

Fulphuric acid
Syntheti1c rubber
"erephthalic acid
‘"rea

Vinyl acetats
Tinyl ~hloride
Materials not slsewhers svecified

ﬁn’ “Mﬁﬂn g: tiree m tubse

Passenger car tires

Tires for trucks and buses
otoroyecle tives

Biaycls tires

Tires a0t ol sovhere
apecified

Taner tubes for passenger
oars

Taner wbes for s and
truok tires

Jangr tabos for mterepels
tires

Inner tubes for digpole
tires

Inner tubes for other tires
®lid tires

Otant tires

Retrends

51

RSS2 FIRAIRILER

te [

S011d natural rubber
Natural rubber latex

Putyl rubber

Nther synihetic rabber solid
Nther synthetic rubber lates
"arbon blaok

7Zimc oxide

Yearates

Muring ageats

Antioxidants

Scorch imhibitors

T™re canvas, cotton

Tire canvas, reyon

Tire canvas, polyester

Tire caavas, wylon

Tire canvas, other

Tire cord
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362t Maputacture of glase ant glass products

"!‘Oducll

R

1

ttles
Yottle glane

Tinking glasses and
rontalners

‘A Fihre glass

A& Taminatel pglass

%  Mirrors

17 ptical glass

‘A Safety rlass, Sther
than laminated

‘9 Sheet glass

17 7las. produrts aot
el sewhere specified

2 (2]

Zrogucte

01 rement

N2 Lime

03 Plaster

N4 Ready-sized cement

NS rement products not

elsevhere spenified

Naw mterigl 3

&
51
50
&Y
54
58
'8
%7
58
59
£
61
£
hy

51
52
53

55

23238 L3R

62

Adhesive

Arsenical rlass

Trax

"Yymite

Fire hricks refpactories
I ime

‘imeatone

Yanganese dinride
Tiarte

"owlered plass

2 dium carbonate

T iium nitrate

S.dium sulphate
Mrrerial 3 nnt el sewhere specified

of nement, lime and

tort
"alcium sulphate gynthetic
™ay
Tynamite
Pire bricks
Cravel
Oypmam
Tron eand
Kraft paper
Limsstone
Quarts
aad
Stone
Other products
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™e lfollowing additional information should be rcollected from each company:

Fue! congumption

Tuantity
Fuel and power (gtate units) Value
“onsumption of electricity (rwn reneration)
ronsumption of elertricity {(nurchared)
‘onsumption of sas 1 for peneration
"onsumption of fuel nilJ of electricity
ronmaption af pas } for other purposes
Consumption of fuel oill
Stocks of fuel oil
Snployment

Number employed at end of Total annual salaries
period covered in report and wages
Technical and menagerial staff

Foreign

Indonesian
Workers

Poreign

Indoneseian

\] { st 121

Ry simple arithmetic computation, a large mumber of useful ratioe ran be
obtained, giving information about how a company or an induetry is progreseing.
T™he following are some examples:

(u) ™e retio of quantity of product or products made to the quantity
of preducts sr producnte consumed gives a measure of the efficiency of the
operation)

(v) Te ratio of quantity of product produced to manpower employed
gives & measure of the efficiency in the use of labour. T™ie must be inter-
preted with great caution. While process workers per unit of production nor-
mally deoreases with imoreasing soale of production, ancillary workere may
sotually imcrease owing to the varioue new 1acilitiee that have to be pro-
vided and the inevitadble decentralisation of management. (Generally speaking,

t:ud’m. theses comparisons should be oconfined to works of the same order
of sine}




(¢} "he ratio of quantity produred ta consumption f power and ‘ar el
is valuable as it pives s me idea af how futire increirces 1n the orirce A {2
and ras are Foing tn affect the ron* of the prrlu~t anl it i* were ever e ) in?
t> subsidize fuel f~r 1 riven industry, ample stalics’ ici wrild o availalle ¢
support ‘he decisinn,

Minancial matters have teen deliterately ex-liied te-aise at the nresent
time currencies used in international trade are subiert 4n mhgtantial intla«
tion and it i3 therefore n:t easy ‘o Jeviage a sinnle cyistam *hat ~an ta'e A -
count ~f present ani fu‘ure 1nflation. “hus, a comparison o return an rari-
tal employed t: *‘wn companies, nne f whi~h wns cet an three years hefore tne
other, is misleaiins under present cir~umatan~es, ‘lso, riest1n; of ornfytg
and depre~iation are so bhrind up with tax consideratinns tha' statistits Tnged
vn profitg are misleading, 's5 every rompany wil® 4o its bes! '» reror! the
minimum profit, measuring orafit as an indication of effi~iencv 18 not ralylg

it may show only whi~h company has the .ore commetent arrountant,

"he time may come, or may have .o come, when all values are iniex linked,
i.e, a percentage depree of 1nflation issued at intervils, say everv six
months, that will affect all payments including nrices, wages and sales of
interes.. ITn su~h ~ases it mipht bhe nossihle tn redine all value fipures to

a norm, from wnich meaningful romparisons could he egtablished,

“he other main use of these statisticse io to try to plar f.r the future,
"he demand for a product for a particular year ran he ralrilated by adding
together produrtion and imports and substracting exnorts and increagres in stocks,
Until production is on a substantial hasis, the major factor determining ron-
sumption will be imports, "he “entral Bureau of Statistirs classifies importa
by a system very closely relatei to the Brussels Tariff ilomsn.iature, but so
far oniy one year is available and there are still some doubts about the units

in which these are collected,

To forecast future demand, the ideal is to have the demand figures for a
large number of back years availablej then a simple projeciion gives useful
results, specially for only five or so years ahead. However, when ths back
figures have been distorted by political changes, this method is of little use.

In suoh a case it is important to establish the demand for a previous
year, preferabiy ae recent as possible, Unless it is a product that is being
rapidly replaoced by another product, it can be assumed that the increass in
demand will not be less than the sum of the annual per cent increase in per
cgpita GNP and in population. If it is & new product with poteatial ocutlets
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tn a number -1 . o' 13, demand iy likely to srow mich faster than this and the
beut way 18 to uer what informa .ion exiets in the growth »f demand in other
rountries, preferahly those i1n a similar or slightly more advanced state nf
developmant than '‘ninnepia, 'f the demand for a nrodiu~t ~an be related to the
ON™ in a number ~f countrien i1n~luding Tndonesia, it can he seen whether rela-
ted toy the stayre of development represented hy the per gm “N?, Tndonesia is
rerind nr ahead of other countries in its ~ynaumntion of the particular produet,
‘Inless there are anerial fartors involved - ~limate, ~ustoms etr, - it ran bhe
aggumed that 1f the lemani:AN" ra‘tio is low compared with other countries,

the psrowlh rate will ba high, and nf cnurse the reversn, "hese are only indi-

~ati1onay the final Aeciginn 1o left to the skill and exnerience of the planners,

[t ghoild be aided tha* 1n 1371 the ‘sntral ™ureas < Statistirs carried
cut a very thep~ich investipat i ~f nutrat and ‘nmt qn "ndnnésia and *he
resul!s were putlished on an i1nlistry basis, “hese were examined in detail in
an attempt to discover how much »f the principal chemirals were consumed ty
varioue industries, !infortunately, the total of all chemicals consumed fell
well below imperts plus produrtion, and many industries reported a very larse
tonnage of chemicals under the "miscellaneous" heading. Further, it is prob-
able that the biggest consumer of chemicals, ‘he 0il industry, was not inclu-

ded in the survey at all,

It is strongly recommended that another, similar survey be carried out,
but it should embrace all industries including those outside the Miniatry of
Indusetry, and most certainly the oil industry, Also, inputs should be classi-
fied s0 that the major chemicals are kept distinct and not reported under an
omnibus olassification. This would be a great help to planners as it would
show the distritution of the use of the main chemicals among the various
industriesy the future demand for a chemical crould then be related to the
planned growth of a particular industry. ™he Directorate General of "hemical
Industries should press for such a murvey to be carried out. Tt would aleo
be of interest to other Directorates fNemeral.

LR < e




TIT,  TUALUATTON OF “RFVIS FRASTATL 1TY i
AND DTSUSSTON OF SFA™CRAT, ™M™

Feasil)l ity stuljes

. [>) Vetrochem:cal 'ndu!?ry of V”ogen’u
J 2 c‘g ;ne "0,

Sponsored by NID¥i, the survey was carried out in 1972 and the renort com-

pleted in 1973 before the preat surpe in cruds nil nrices and hafore the world
inflationary trend hecame so nbvious. ™As ronclusions resarding orices and
costs therefors sust he substantially revised to be applicable to present
circumstances.

™he market sstimates wers built up largsly on international ~omparisons

and 'apanese export figures to Indonesiaj they are summarised as fol1ows, in
thousands of toast

1975 ¥ 11.5% IR 9 17.% 1n M
1978 63 16 59 16.% % .5 16 59
1980 90 2N P ’5 6n ”n Aan

About twe fifths of ths survey was devoted to market sstimates and onther
information esmoerning plastics in other Jouth-Faet Asian nountries, 'apan
and the Republic of Koerea.

Prices were estimated on the assumption that they wold rise by 2 per cont
anmually. It was recommended that the following products be mede in Tndomesia:

VoM, PYe, LBPB, HDPE, ethylens glycol, polystyreme, Caprolactan and terephthe-
lic acid,

Disocounted cash-flow techniques were used to estimate ecomomin feasihility
and it was asssned that base chemicals would show a rate of returm of at least
7.5 per cent and downstrean products at least 10 per cemt or prefesradbly
15 per cent. As 20 per ocent interest can be carned froa long-term deposits in
banks, thess figures are unramlistic.

Two schenes were considered, one based on naphtha oracking, the eother on
naturel gas condemmate oracking and naghthe reforaing.
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'n the firat uchema, abou' 1 million tans of naphihn were crarked to vield
31,700 t/a ethylene, 147,70 ta propylene and 120,000 t/a of "4

togethar with 217,”°" tons of sasoline, which would yield by seler~tive hvirn-

hydrorarhons,

eenntion and extractinng 76, t/a renrene (incluling that made by dispropore
tiopation of toluene' and 25,7 " 4 /a noxylena (in~luding products from 4isprs-
portionation of tnrluene anl is merizatinn rarried to i'tg limit), ~ li.tle

e than na’, the herzene w 1.1 he convertel to -.yclohexane (for caprolactam,
13,27 t/8) and the whole of the p-xylene converted to 35, t/a, From the
olefin fractions woiid bte produced 16,00 t/a 1D°F 0 35 750 ¢ /q mpw 15 70
+/a ethylene plyrol, 117,57 L/ TVT, 50,7 t/a polvetyrene (with benzene from
the extrartion plant' and 60, t/a poiyproaprlene, Some € the nropylene
would he corverted via the nxn proceas to P-ethvl hexann! which, with phthalin
anhy-lride macde from imnarted o-xylena, woull he ~onverted to 67,710 t/a disrtyl
phthalate.

‘n the seconi scheme, natural gas roniensrate woul” he cpacked to give
nlefins and naphtha ret-rmed to pive -~romatiscs, First 216,000 t /a ethylene
and 55, t/a propylena would he produced from rondensite crarking from which
would be produred 171,77 t /a "DP7, 26,70 ¢ & PR, €090 £ a PYR, 300NN 4
ethylene glycol and 37,7 t /a polystyrene. 'n the ar-matins plant, 5",""" t/
benzene (for styrene and 24,”"" t/a raprolastam’ and 5%,°"" t/a p=xylene (for

71,70 t/a ™A would he produced.

"he disrounted rash-flow rates of return, with five years tax holiday,
were 11,4 per rent in the first scheme (which would come on 3tream in 1980)

and 13.1 per cent in the serond scheme (which would come on stream in 1977).

As mentioned above, these resulte wouid need to be completely revised in
order to have any meaning at ths present time.

Q of the P ical Tndustries {Unico

This bilaterally sponeored survey carried out in 1974 is very long and
complex and is spoilt by the fact that the text ie esparated from the tables
and oharts and placéd in different volumes, which makes reading very slow and
diffioult. Apart from this ocriticiem, however, it is a very thorough ptece of
work. Tt is the first survey to grip firaly ths inflationary situation. It
assumes s 7 per cent anmual increase in all costs and prices, bases orude oil

on & Nideast ocrude oil price of $9.36 per barrel and asmumes this will ssca-
late by 7 per cent ammually.




~osts are worked out in great detsil for an aromatics praiect gnd an
ethylene and derivatives pro ject bdbased on naphtha or matural gac ~ondensate
at three different sitest a 1, t/a ethylene project im North Numatra
(Rantau), and Fast ¥alimantan complex based on 457,V t/a ethylene, and an
ethylene plant in "alembang with a rapacity of 210 "7 /g,

Although the results are interesting, they have hesn nvertaken hy events
and ‘'nico has been asked +o reissie its sirvey based nna 45,7 " t /3 ethylene
plant using ethane from the Arun pas field in North “umatra,

If the text had been better arranged, it would have mmade a mist inforem-
tive report. F“esides the separation of text and charts, there is a grest deal
of duplication and the text could have been condensed into half. ™he ~hart
showing the effect of capacity, time for construction, raw ma‘erial costs, and
finighed products rosts on the discounted cash-flow rate of return is especial-
1y useful, and many other diagrams and charts are of interast. “n the other
hand, there are no clear~cut recommendations.

No new market survey had been done, and the report accepted basically the
statistics given by the .Japanese Tasoline "o. "he same l/nico team simultan-
sously conduicted feasibility studies on detergents, plastics and synthetic
rubber. Unico also conducted surveys on synthetic fibtre and rayon in mid-1972,
the report of which was issued in February 1973, and on raw materials for syn-
thetic fibres, the field survey conducted im Decemher 197) and the report
issued in June 1974,

Eationsl Pertilise Stydy (Imdonseis)

The survey wvas conducted by Agrar and Hydrotechnik NwbH and Twhaunen
International "n, TmhY,

Tt is a siz-vwolume survey carried out between June 197" and June 1971 and
done in great detail. The report was isssed im Notodber 1972.

The survey covered agromomy, fare -sanagement investigations, fertiliser
prospects, distrimution, statistice and current and reccemended future mams-
facture. It drev attemtion to the fact that asmonius sulphate is always meere
suitabls than ures as a "top dressing” fertiliser. Urea must bde worked inte
the soil or applied under water. The domand for N, P and K fertilisers was
estimated as follews (in thousands of tems):




. S T 4
1975 345 147 A9
1980 "3 296 168

't was further estimated that 443,97 tons of this N and 170,000 tons of "?*”»5

would he prolucred 1n Tndonesia by 198,

It was recommended that the partially-constructed superphosphate pro ject
at “1lacap should be recomstructed tn make mono-ammonium phosphate, which
should te comiined with nrea in granular form to make a 27-77-0 rcompound, 't
18 undarstiod that thisg project has heen ahandoned, and that imported phosphoric
arid w11l be used, "he possibility of using the dual process at "resik to make
soda ash and ammonium chloride was reiented because of doub's reparding the
market for soda ash., 7ests on Sawah rice showed that an N rontent, urea,

ammonjum sulphate and ammonium chloride were equal,

At the time *hat this survey was ronducted, “usri 7’7 and the plants in
Fast Kalimantan and “ilacap were not established or at any rate were not taken
into account, which makes the nver-all recommendations rather out of date now,

"he sections on agronomy, distribution etc, do, nevertheless, make worth-
while reading.

W

T™is murvey was conducted by 7, C, Williamson and the report issued in
April 1974, 1t deals spesifically with recommendations for Indonseia's future
nitrogen production., It recommends that a fifth nitrogem unit be installed in
West Java, with a capacity of 25,000 t/a of ammenia. A sizth Pueri TII sheuld
b ostabliched in Tematre, near a desp-water port, o & site in Mot Yalimmtan
should Yo vweed. A delay of a yoar or twe cheuld Yo allewed before the start-
up of the seventh, to allew the demad picture for the cighties to beceme
clearery the unit should cocougy the altermate site of the sixth.

Only lew-coet maturel gas fesdetock sheuld be veed, and it chould got compete
wvith gos charged to LG or power gneration. Gmll vessels esuld de ueed ¢
traapert sitragen ‘o he various Suth-Tast Asien merbets.

e ¥ Wisnce is chown ia tSadle 11,




1vle 11, "he YW ha'ance 1n ntoneain
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"he usr1 77 plan’ 13 to start produrtinon in March 1977§ the Vet Tavg
plant in luly 1977; and alimantan "' in Tuly 197R,  ueri ' and etrok mia

are i~ close 1n 177,

“he capital ~o=t of 8 3V v t/a commoman Rt baed a4 necien) oas wan
estimmted 1n January 1374 to be 317 mitlion incluling all aux'liary anl pune
port facilities together with limuid storage, ¥or a correspoading uren plant,
the investment needed would be $30.5 million and 50 million for a 550,70n t /n

plant.

If naphtha rosts $110 per ton, matural gas oould ~ost 2,55 nnlmn)ﬂ3
and remain competitive,

Unfortunately, although tae survey is most thorough and detailed, it was
100 early to take into account the major imorease in orude oil and hemne pas
pricesi nor does it appear to allow angy imflation ooeffinient for sapital noate,
(A uenful formula would be one in whioch "urrent capital and precess costs, am
inflation cosfficient and a ocost-of-raw-msaterial ceeffisient oould be isserted
to dring the figures up to date at short notice. ™he temdemcy to igwere
inflation is noticeable in surveys carried out even as recently as the degimming
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nf 1974, eme interesting charts yre given showing how the ~ogl of rroducine

a ton o' amminia varirs with the rrgt of patural pac, all nther fa *nrs remain-

1np the same, Fipures for a 2V 7 t/a ammonia ol.nt qre piven aut
“rice ‘n!"' mt}lr“ FAE gt af peroducaing
) 3ty ft _Tﬁg&_?
ars thousandi Ars ton
‘..?"\ ar.
T4 47
£ 5%
LR A
1. T
1.3 N
2.0 111
2.5 1

busry has issued a report Ltha* shoxs the effec’ ~f the increased rost of natural

ras on the cost of urea (33°,7"" t/a ammonia, 550,000 t/a urea) as follows:

"rree of nt,ursl gas ‘ost of producring
s ars 'ton
0,22% 45
145 51.5
N,678 2.5
2,90 69

Nowever, neither Pusei mor Williameon pay any attention to inflation,

[ e iywalosnt o0 s hesmtate Pl iage

This study b . P, Hignett (April 1974) recommends that:

(a) Plens for the production of phosphate fertilizer should be defer-
red for two yoars and then a freeh study carried outg

() Omly if Indenssia is prepared to subsidise the operation should
P and/or conpeund fertilisers be produced from imported phosphoric acidy

(o) The pesstbility of preducing mlphwuric acid as an adjunct to cop-
por snalting sheuld So aploved

g AN A s




(& ‘he ex-hanre € niteopean thr nphonnhate “epti1l -ev: Wit the
‘hilippines sheald he conevtered, (7 cpaideret that tht ka1 Yy
emphasize:.'

A\ werld surplus ~f vhogohate ferti!lizer 1 eaxpectel over he rax' Vive
years, *urther, ‘nicneria ic ant advantase - ia'y olacel far ~tain ne eocd
phosphate 3t a ~ampe' tive price, he ponatit ity of *he “prvar 711 Sagty

deposits 1n ueenslant eing ized frow {7V T anwarig Aner nst ceen t s haye

been fully 1nvesti. e - v a1s the posat. ' of combapine iy - anj
produ-tion far TS with uge o7 the game nrolot e rpagnd o st g te
whi~h gho:. appre 1ably :preai “he rey etV crevheadn,

t1onal ” d Tap s
National “ulp and Taper T.rveys

‘onducted by Saniwell ani o, Toadoan Varh 10000 thTs ogarver s overs er

simiiar t~ tha® Af *he qtrpepr acd van 7ol cinere mvves . o Loes Tnta e ok
more ‘‘etail as reraria syirces Af paw mater ' - and types of foregt "iheir

ownershin, aiminis‘ration an = *anility o= paper pradntisr®

"he long-fiorei nine plan*a‘ions ant frests of “en'ral ‘a'm wive re e
mended as the mosgt siitatle far tevelopmert "= raw materialc an? derailed
s*idies were advised nn the availan'ii'y o7 taniy tha Jtanim voires by Aren
and age classes, ~:pertel yiel v e the jeveiap~ent Ff 4 ' cripe w2} ogrotem,
Fire straw and bamban wera not considered ty have any &ioniiicar o tertin)
for :evelopment, ti: the ripar tniastey (v "ag.  avn WAB in ol lare! at e t-
produce tapasse, Alsn recommenisi were the marifaniure ot wr'i'in- and nrinting
papertc at Leces in Fagl ava, 'he manifactire nf these t-rather with Yiner
board, sack krat't ani hleached marke! pulp ‘rorm rine and apathin wool at
“ilacap, &ni the manufacture of ~ormisa‘in: Lonr? baragse at  anyawansi and
box boari (from waste paper' in akarta, " newsprin' inlig'ry was n.' rnride

ered to re profitatle,

tor the long term, the pine freat.. in the Aneh repion should e axplioited
but the tropical hardwond forests in Valimantan did not offer pregpects for a
profitable industry although they contained species suitable for puining,

T™wo sets of market projections, based on economic growih .ates ot 5.5 anid
6.5 per cent annually were presented, as shown in table 12,

T™is seems to represent the most satisfactory hreakdowm of panper types
and it is recommended that it be adopted for all statistics and future murveys
90 that the results may be comparable.
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atle |7, ' jected paper and board consumption
' (Mousanis »f tanpg

' cent owW*h W
; i#g ‘gﬂr\ )

' ; Newnnrint fe a1 65 1448
"rinting ani wriling ooner 11 178 175 ”ns
' Kraft paper and toard 4" rs ) Ry
T"nr nard " 5 5 45
' ‘1 eare’te paper £ - : 6 R
{ ther wrapping and packing paner 18 n 1R 1L
Speriality paper A1 R A el
' "otal 25 A2 Inn 590

"he Taniwel. rep.rt Jdescribes in some ietnil the existing mills and
' javelopments neeled, tut ~oncentrates 1's 3urrestions more on producing the
right quantity 7 the right type of paper ra'her than on modifications to the
' mills themselves, althourh these are not nes’ect‘eti,

"he authirs of the Sandwell report do n»' Jleal with engineering problems
' in detail as ioes van Toosselaere (below), but generally speaking this is a
more satisfactory report,

' "ulp snd Paper Ipdustry
™he report by . ©, van Doosselaere is dated September 1972, After des-
' cribing brriefly the current eitudtion in the paper industry, mention is made
of the low or nil profitability, the difficulty of getting loans at a reason-
' able rate of interest, and hemca the shortage of capital for new investment.

Ae the paper mille are all state-owned and operate quite independently, one
of the recommendations is that some form of unified management be set up.
(™is was seriously considered for a time but it has now been decided not to
proceed with Lhis partial amalgemation.)

Fach #ill was considered separetely, from both techmical and mamagerial
points of view. Padalareng was met considered in detail ae it was ewploying
wecialist consultants. Mabak, whioh makes about 14 tons per day from rice
otrew, was limited in ite ultiante eapacity to some 60 tomns per day, owing




ta the Iimitation of availahle water. 1\ nrogramme {'r exnansinn wWas recommen-
ded, 'eres 1nstalled 2 new rulp and parer mitl 1r 1 WG with 1 canacity ot

22 tons ner day, but 1t 1o ton small to be viat e, s amnie water 18 avail-
atie, 1! was rerommended that the capacity of the new mi!'! he increased tn

% tons per day and the ~aparity of the ml (1 tons ner day' nlant doubled,
‘¢ wae ronsidered that ‘his would about spatisfv the 177 market for writing

and printing paper and that *he expansion should be nu* intn effect 1n 1977,

Aanyuwansi i1ges biohon wood g o raw ma‘eria’, & ner cen' increase in
croduction capacity for writines and orinting paper was recommendsd, but with
no i1ncrease 1n the nulr orodu~tion, 7Jowa was teins servel v an advisory
team from the ‘lonshu "aver o, Martapura uses apatha wood an? itg poor lnca-

tion {in South Kalimantan' made any major increase aot oracticalble, 'mprove-

ments to the handling methods were recnmmended, however,

"anagzement problems are discussed in detail, “ne ~f the diffi~ultie.: is
that the mill manager needs to he on the spot all the *ime to keep the mill
running efficiently. ’mprovements in the processins and availability of infor-
mation were recommended, Tt was almo recommenied *hat n numher »f experts act

a8 advisers to the mannr~ement of the mills.

“he weakness of this report is the lack of gummary and conrlusions, Alen,
s the recommendations are snread ‘throuphout the repart rather than being ron-
centrated in one plare, the effent of one recommendatinn on annther cannot

rlearly be seen.

Advice on t of State-"wned Indopgsian ‘aper "ills
(called the Littaer Repert)

Tn December 1973, "ollwitser "ngenieurvlanung nni "o, undertook a ronsider-

able study of the paper market. Although varinus estimates were compared, no
firm conclusions were reached, except that the estimated consumption nf all

types of paper was 167,70 tons in 1971 and would reach 47N,NN0 tons in 1981

and 1., million tons in 1990, An interesting sectinn of the report comvares

the quality of paper produced in Indonesian mills with Cerman standards. "ach

of the paper sills was visited, its ourreat position described and improvements
recommended. These are set out mmoh more succinctly and clearly than in the

van Doosselasre report, tut mechanical and engineering prodlems are not dealt
with. Pimally, & major section is given to managerisl techmiques, with an
excellont summary and recommendations. ™he report agrees with the van "weseslaere
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report 1n proposins a merser scheme, A staniard n.per ~lassifiration for proe
durtion and 1mport export sta*isticrs was recommended ‘nn~entratinn on nrinte
g, writing and narkasing paper was recommended, An arreement should he
reached wit. >ther “ou’'h-"ast Asiin countries about newsprint, “ousehnld,

srnitary and ti1a7ie paver ghnild onlinue te ne 1mpopted,

gvhnolog¥ rangfer nilia-'nionesia

“hile this rennrt, written by 7, 7, “hebhi in &3t 1973 js primarily a

survey ~f the naasitilities and methods nf transferrines *e~hnn'ney between "ndia
ani ‘nionesis, 1' “on*ains s me worthwhile sirrestions for develonment nroierts
1n the chemical Meld, “ipe o9f these proie~ts are niw 1n 170 ementa‘inn nr at

the plannins ctase, hose reminine, which are nerhane warth further congidera-

‘1on 15 amall-coale antuctries, are shown 1n tatle 17,

atle 11, “roe~ty worth considering ac cmall-s~ile industries

‘apacity murrested

AW materialsy (t /) Tradystg

Tarneagium gulnha‘e R ‘aner, ~erami-~s,
nharmareuti~als

‘recipitated ca!-~jum carbonate | ™ubber, paints, cosmetics

‘hinrobenzene 1y Oyestuff intermediates,
herhicides

Aspirin . %, "harmaceu'irals

Nitric acid 15 ‘hemical industry
generally

ctivated cari n 50 Nernlourizing, oils,
#lurose, dextrose

"agnesium rarbonate (1ight} 175 Rubber, paints

Yith the exception of the nitric acid project, it is doubtful whether any

of these would e really viable except behind a high tariff wall, tut produc-
tion of such projects should be encouraged in order to get wi‘er segments of
the cheminal industry into operation,
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‘he estimated demanis fnr finichei pec'icide products, in-luding thore for

mslaria control, are given in table 14,

Table 14, Fotimated demands for pesti- 1des
(Tons)

Insscticiites Wungiciiez Herbiciden

2,413 620 1,64%
3,200 ()] 1,974
4,700 474 2,380
4,470 b1 2,975
R, 410 574 3,79
8,300 N 4,649
9,200 694
9,500 764

10,600 LY

11,700 924
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“he report recommende thats
(a5, tons par year N plant be constructed in the Jurabaya areaj
(PY A 3,77 tons per year " plant be constructed in West .'avaj

(' 7,4=D and ¥°"A with imported chlorophenols ard chloractic arcid be
produced loeallyy

(H ‘roduction - phosphoris inserticides should be considered;
(@' n-onsration with she "hilippines should be soupht in the
mamufarcture of Hi°,
Formuiators of pesticides are listed, as well as those intending to come
on siream. he liat is 8lightly optimictic and incorrect in some wcye, however:

(ab « o+ "ona "pec hat never been on stream and is in some difficulties
owing to the Jdeath nf its chief executive}

(*Y  “iba eigy is planning to formulate diazinon, tut political factors
have led ‘n considerable difficulties and it is understnod that this is in
abeyancey

(¢} Tetrokimia's plan {rpr production and formulalion of diazinon with
Nihon Xayakutno asgistance iw still on the programme, but the expert re~cmmends
tha! theie activities be tranaferred e¢) sewhere}

(A¥ . 7. “arific Themicals (Now) is erecting facilities for formla-
ting dalapon, but no other activities are contemplated in the immediate futures

(#) Concerning “AJF, there are no developments.
("able 4 shows the current situation with regard to pesticide production,)

Timilarly, the murvey of the production nf base chemicals that could be
veed in the nw vt 110n ot fin' shed ~hemi~3la coptains certain inaccuraciess

(s °. 7. “aras “akartan is not poing ahead with chlorine ‘caustir soda
praoduction as ite application was ultimately refused owing to the lorations

{v) The plant mentioned for the manufacture of carbon disulvhide is
available, but current recnimendations are that the rayon plant te nut "in moth-
balls", It has not been aperated For some time owing not to technical difficul-
ties, but to its not being able to turn a profity

() Topper smelting is being considered at Petrokimia Tresik and the
resulting sulphur ie being used to make sulphuric acidg

(d)  "lans are now under way to produce surfactants (see table 6),

¢ (] tud

The sxpert wao asked to firm up departmental estimates for paper, cement
and fertilisers and aleo to gather some material on plastics for a lecture

to Lemigas,
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aper

As 5o many q1tferent estimates have heen male for the demand 1 r papar, 1!
was prac~*i1.-able anly to examine and ~ompare these estimatec anl try tH obtain
a fair mean o.timate, “he various fipures are shown in tatle 19 {uer also

figure ° .,

P t1il 177 the fipures represent what the anthors of the reporta believed
the actaal  noumption to have heeny after 1970 the; are mixed, depeniine on the
actual 1ata of he report, “herefore, the mean timivesn up *i1° 197" have heen
plotted, then the "aciuals" supnlied by the ’lirectarate Jeneral nf "hemjeal
Indus:rie: have bheen taken and projected to 1987, "his pives the fo!llowing

fipures {thousands of tonad:

0 1975 197¢. 1977 197F 19709 Bl
5 375 a4 527 o R ?”

"hiz 1mp’ies a srowth rate of 19 per cent hetween 1974 and 1975, falling to
14.7 per nent hetween 1979 and 19R", “his is n.i ronsidered exorhitant, takin~
into a~~nunt *the increase in CN”, the increase in nopulatinn, and the prowth in
litera~y. *ven in 198" the per capita consumption on thiz hasis will only be
of the spdepr of 5.5 kg ~ompared with Malaysia whirh was 1.1.6 kg in 197" anl

Japan, '71.6 kg in the same year.

1t has been pointed out that governmen! crelit:; t'or naper were withdrawn
in April 1974, that apparent consumption in 1973 may he misleading, and that
there may even be a fall in 1974. Neverthelsas, 1! 3till seemu likely that the
Plan 11 figures are too lowy on a nurely macroeconosmic basiz, something of the

order of the projected fipures should be reached.

Cement
In order to arrive at an independent estimate of cement consumption, an
exercise was carried out to see how the ratio of cement consumption to the AND

in a number of developed and dovolopiné countries varied over an eleven-year

period for which comparative figures were available., %me inveresting figures
were obtained, which are shown in table 16.
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| Table 16, iatio of rement consumntion to M, 1962107}
(ilogramms per dollar at ~urrent nricss

l 196" 1965 1967 1960 197

Argentina N,150 N.13? 0.165 N,.162 n,190

l Australia .35 N.,146 Al To'e! 0.207 1,139
Rolivia 0.0R4 r N9 N.12) 0,163 1,137

| Brasil 0,183 n.202 0,196 0,190,224
Indonssia N.072 0L.1075 0,08 0,0Rc NL.150C

| Japan 0,290  0.265 0.401 0331 0.425
Halaysia 0.191 0,287 0,290 (.264 n,25R

' Thailand N.028 0. 244 0.462 0.427 n0.343
Turkey 0,3)CR N .460 N 460 0.499 N.525
United Xingdom 0.126 0.142 0,188 0.167 0,132

' United States 0,080 0,070 n,9R9 0NTR n,nE6

' Uruguay 0,139 N.292 N,24) 0.2} 0.177

' Wo clear trend emerges from these fipures., Tf anything, cement consumo-
tion expressed as & decimal fraction of the N" seems to reach a maximum in

' 1967 and them fall off, 7t is rlear, however, that cement supplies a mich

smaller part of the GN® in the traditionally developed countriss. ™he emer-
ging oountries like Japan, Thailand and Turkey have a much higher conmumption

' of ocement im relatiom to ON®, T™s most obvious conclusion from this is that
they use a much higher proportion of cement ocompared to other construction

é materials while they are engaged in building up their infrastructures (roads,
bridges etc.). Indonesia has an exceptionally low ratio, even for a very

'i low GNP, It is probably safe to assume therefore that cement consumption will
grow muoch faster than the GNP and reach a ratio of 0,20 by 1975 and 0,25 by 1980,

Ig Oreat care must be takem to avoid the effect of inflation. If the

) 1974 ONP ' par caRiSA is taken as $100 and an inflation-free increase of
) ‘ S5 per oeat per year is assumed in the N per cepits, the figure in 1975 will

be $10% and in 1980 $134. An inflation-free growth rate must be taken in oome
paring & weight of oement against a value figure. On this basis, the consump-
't tion RAr QARASE of cement im Indonesia would be 21 kg in 1975 and 33.5 ke in




198", r, on the assumption of a ? per rent increase in the nonulation
(129.7 million in 1975 and 143.2 million in 10RY) the total ~onsumption would
be 2.7 million tons in 1975 and 4.9 million tons in 198",

3y graphical methoda, that ia by olotting cement consumntion asainst year

and projscting, the following fipures are obtained for 1975 and 19°" (see

figure 173

Not less than Not ¢ than
1975 consumption 2,100,000 2y 250,

197 * conpmumption 3,35, 4,477,000

These are both partly subiective estimates. ™e limiversity of Tndonesia
estimatss are as follows:

ow estimate digh estimgte
1975 consumption 2,779,700 2,251,0m
192" conmumption 3,661, 4,337,700

flers, the low estimate is based on a N" growth of 13 per cent and the high on
a growth of 15.5 per cent. These rerrentagse include the inflation factor and
in view of world inflationary trends the actual ON" figures have little mean-
ing today.

The graphical estimate and ths University estimate are quite indevendent
of one another, yet, except om the lower estimate in 19R0, they show remark-
able agreement .

The forecasted demsnd given in ®lan TT report is 2,2°0,00N tons for 1974 75
and 2,660,000 tons for 197576, from which it can be estimeted that the demand
for 1975 would be 2,470,7M0 tons while that for 197R 19 ie miven ae 4,395,000 %one.

While these are not higher than the figures obtained from the (N ‘consump-
tion ratio, the latter estimate, though independent, is very subjective. As the
projection method and the University estimtes show mch close agreement, it i
recomsended that the official estimatee be shaded down slightlyr 2,15),M" tone
for 1974 7153 2,500,700 for 1975 63 2,950,000 for 1976 173 3,5M,000 for 1977 7R
and 4,000,000 for 1978 /79,

¥itrogen fertiligers
The demand for nitrogen in Tndomesia has been estimated Yy many authorities
and consultants. The comparative figures are set out in tabdle 7.
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"™abis !7. “oasumption of N
{Thousands of tons)

RN SR

Na'ional Stangel’s
Nangel ’ ¢ Pertiliser Kemmler R t
Piret Report Study Report imm nimm

m
1964 1R 3
9> 93
1966 96
67

1968

1969

1970 184
197
M1
ges
35 396
420 f 7 1o
40 L7 |
82 52R
S0R 571
608 613
668 562 ' 659

he figures fyom Stangel's First “epor’ and the Natiomal Pertiliser “tudy
were averaged, graphed on semilog paper and projected, ™his gave maximum and
sinima figeres for 1975 of 357,770 amd 335,00 tons respectively while the
corvesponding demand for 19R" was 680,000 and 67,700, "hese figures would
soen, cospared with osher forecasts, to be low im 1975 and high in 19A",

There is & major difference in fertiliser estimates by the amount artually
weot end the ameuat "pequired” for the ontimum results, and this needs to be
thagoughly understoed, Normally, when estimating a demand, free availability
is assumedj if the aveilability is restricted, conventional methods of estime-

ting conguaption age useless. Conmumption, use and demand are assumed to mean
she same thing hepe, Wt “requirements” are taken to mean the quantity required
to give the optimme Fesults on the s0il connerned; the farmers will mot




ne-essariiy -4y ‘he quantity, what *her will tv 15 here ~alled ~~nsumntinn
(lemand' use. “he amyint "remuired”™ far -r-imim recil*s 13 ~iven 1n ‘he

“lan 77 report as shown in *atle 17,

“atle 18, "Required" ni‘ropen fer‘ilizers

{~ona’
N as
ammoniam % as
" as urea Filphate ~omnnunds Tatal M
1774 577,54 19,43 e 06, 82T
175 ‘37,54 3,96 17,7° 186,575
167€ 714,°%8" 33,77 14,37 ~e, 08
1977 RS, 24 4,37 17,745 LI B
137 AL 43,1 24,257 377,79

‘he percentage of N actually used to the amoun* required on ‘hece est:mtes

(the averare of the maximum and minimum An *he rro-e~ted fipures is taken as ‘he
. 3e demand) decreases from =7 t5 &5 bhetween 1774 ani 1979,  “ince the amount

(at any rate nf urea' tn pe produced will ex-eei the ise ‘demand before the end
A" "lan "7, it would seem tha' everv effort shild be made to mich un t*his
nercentage by pind gale-minshin, makinge sure ‘he fer*ilizar is there a2 *he rient
‘1me and training farmers !n re: *ne ~es' from ‘heir land wi*h =aximnr ©red
spoduction, 1f this is done, it 138 ~nnsidered that ‘he use/demand should rearh

o 7 tons hy 1087,

At least 7 ", tons hy the end nf lan 7 ani ~poraily 9
“f this figure, some 5°,") ‘nns of ! are likely tn .e in the form nf ammonium

sulohate, 47,7 tons romronnd, and the reminder urea. (See firure ''7.

Since all ). has to be imnoried, supplies are seldom availatle when tiev

might dbe most ulzﬂxl. “rodustion is still at ‘he plannins stagej the half-
erected single superphcsphate nlant at Cilacap has been abandoned, but studies in
depth are being carried out on the nrodu~*ion »f ‘rinle phosvhate and sime
co.pounds from imported chosphori~ acid at “resik, Tt annears however ‘nat
supply will fall far short of demand well into "lan 77, Tt has “een recommendert
that "resik production be substantially in~reased, but 1n the immediate future

demand is likely to be conditioned ty availabilit:,

The National Fertiliser Study es‘imates consumption to have heen 52,777

trns of "2"\5 in 1969 pising to 128, "7 tons in 19743 169,707 in 1976 and 296,~M"
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'n 198", Vemmler estimates 21,7 ' in 1974 and 35,7 in 1987, A¢ there is
little need for nhagnhaten in paddy fields, a significant proportion of the

ronsumption 1c arcounted for by upland rie and nther food crnps and estates.

Fipures now 1amed by the ¥inistry of Apriculture and quoted in reports
to the Meeting of Asian "yperts on Fertilizers ani ‘asticides held recently
in ."akarta are snmewha'! peculiar., Allowing 15 per cent "2"5 in compounds and
1% per ceat in "other fertilizers” (this being no more than an intelligent puess’

consumption 18 riven as follows (in thousands of tons t

ongumption Copsumption
1969 42.8 1974 2Nd
1979 A5.4 1975 22r
1971 4.9 1976 271
1972 1,2 1977 291
197} 1.5 197¢ 324

“he break between 1973 and 1974 is so great it seems probable that later
figures refer to requirements rather than actuai demand, as mentioned under N,
The statistics for probable actual demand are likely to be as follows (in

thousands of tons':

Demgnd Demand
1974 152 1978 272

1971y 172 191y 313

1976 197 198N 356

1977 235

Those figires are based on plntting the National Fertiliser %urvey forecasts
and adding on to thema components for the "205 in compounds and in other fertilisers
which do not appear to have bheen included,

lHowever, until "205 is produoed in Indonesia, consumption can only be related
to imports. While these are (at amy rate partly) controlled, consumption can
be ocontrolled, Estimates of oconsumption are therefore hardly relewant; the

requiremeat figures are more meaningful. Nevertheless, whichever set of tigures
is taken, conmmption or requirements will be far ahead of current planned
capacity and this should be given careful oconsideration.




“otassium

Tndonesia imports its pntassium and will continue to do g0 far some time,
‘onsumption ie controlled by the amount imported. ™he fisures o' fopward for
ronsumption and future demand (probably the same as requiremen’s' at the Meetins
of Asian Fxperts on Fertilizers and "esiticides and set apainst the National
Fertilizer Survey firures are shown in table 19,

“able 19, Totassium conmumption
(™housande of tons®

Meeting of Asian Experte National Fertilizer

on Fertilisers and Testicides Stuay
1969 13.7 26
1972 1R,2 32-
1971 £ 4"
1972 39.% 5c
1973 17.0 6}
1974 .0 79
1975 4. ro
1976 58.0 10
1977 M1.0 118
1978 17M7.0 131
1979 - 148
1981 - 168

Tn all estimatees of fertiliser consusotion and produrtion the effent of
the subeidy plays a great part. At preseat ures, ™ and 15-15-15 compound
are subsidised for food orops only. The subeidy can reduce the free market
price of fertilisers by as much as a third. Any variation in the subdsidy,
either up or down, can have a major effect on the demand. ™his is under the
Covernment's control .

Elastics

Here, unlike fertilisers, there is no question of a subsidy. Tmports are
private and the demand for raw materials is based purely on commercial develop-
ment. A vital question ist how much will the insrease in orude oil prioces

raise the price of plastics raw mterials, and how far will this affect the
demand?
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‘e A very ro.sh estimate, a five-fold increase in ~rude nil nrices will
boost the ~oat { raw materials by 5 per —en?t, rather more for r -l -athylene

and rather less ' r "V,

“etweeu “iane [97) and June 1974, o1l prices ir "ndnnesia  in-reaged from
31.97 ta 11,74 ner barrel, an in~rease slirhtly under gix-fol4, ‘anancge

. -

averare ex-fa~* rv vrie3 for "7, V" and "7 in ni'ed “tatee Aollars’ke (12}

-~

“alulated a* "y the dollap) have in~reaged ' Atosut AR per ~ent (~hanres

1n the rate of e: ‘Lanze mean this 18 very approxima‘e’, ‘nited Vinedam nri-es,
using the i1ndex "% whdolesale pri-es for nlasti~s an! resins, have 1n~reases °
%6 per ~ent nver °he game perind {but this in'.de: hifh-rast sophisgti~ate!

materials whi~h are less 1nmediately affe~ted v an in~rease in nil »rires’,

11 (Mnites “ingdom) made some ealaulatinng or *he effent aAf the inrrease

in 0oil pricess ‘heir "nn~lusicng are shown 1n T1.-ire 7,

‘rude oil (3% in-."

Naphtha

"thylene (4‘;1!\«*‘\"

Forviene (18 jnc,)

Polyethylene (177 inc.) ~ vem (97 inc.) ~olvpropylene (7" inc,)
N

. \

Polysthyleas film "olyethylene pipe ve (5 ineY “”\mouldineu
s inc.) (4% inc.) i (3 in~.)
Polyethyl eme bagse (30% inc.) ~V? oipe (¥ inc.)

Mpure 1V, Fffect of oil price increasee on
plastics manufacture

I°T aleso caloylated the quantity of crude oil-equivalent, in terme of cal-
orific valus, which would bo required to provide the energy of oonversion and,
where appropriate, the feedstock, for a number of base chemicals. ™e figures
wers given in terms of Keal x 106 per ton hut as volume rather than weight is
often the important parameter they have been recalculated in terme of volumes.
T™he figures are shown in tadle 20,




Tadle 2). (rude-oil-equivalemt required for conversion
energy or feedstock
Nensity Veal x 1\6 Vral l:t
FLX per ton -g
Aluainium 2.7 R 158
Steel billet 7.8 17,9 o
™in plate 7.8 5] 172
"opper dillet R.9 12.% 1n?
Class bottles 2.4 4.% 11
Paper and board 1,8 15 12
rellulose film 1.4% 4R ™
Polystyrene 1.M 33.5 36
ryn 1.8 ” »
LD colyethylene n.92 24 rd
HD polyethylene N, > 74
Polypropyl ene n.9N 44 24
Conent 2.20 1.9 4.3

Table 21. “rude ou-oq\un}m

The distritution between the oil needed as teodstock and as fuel was also
given and is shown in table 21.

as feedstock and as fuel

centage)
Oil-equivalent Oileequivalent
as feedstook
Polystyrens 41
oyn "
LoP® 9
nee [ 5.5
Polypropyl ene 46

The high proportion of fuel in the case of °V" is refiected in the power
necessry for the electrolysis of the salt to produce the chlorime,

A
EOBE e e
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"0 see how nrirces have increased for various productis nompetitive tn nlase
I ties in the iInited ingdwm {(no other nr.ta.da‘e fipures were availahle' the

wholesale prire indices were used onre more, with the remilts shnwn in tahle 22,

"able 22, ‘rire in~reases in products competitive to plastirs

l'ercentage increase, "ercentage increase,

I Tan, 1977%=Tuly 1973 Tuly 1973 Tulv 1974
“lasti~s raw materialc 1.5 52.7
' in plnte R, 47 .7
Folled aluminium 4.4 22.5
oment 7.7 25.6
l "aper board 5.3 49,2
"lass 16.4 2.7
| Foot-wear leather 14.0 - 1,2

From table 27 it seems that glass and leather may herome more ~omnetitive,
"he replacement ~f rlagss bottles by nlastic bottles might therefore fall off
and vlastics misght intrude less intn the nrodurtinn nf shnes or leather rloth
than it might havs done had the oil price increases not taken nlace, “omnara-
tive prices for wood could not be contained on the same hasis, but in rcountries
with a plentiful supply of timber, and this includes Tndonesia, plastins are
unlikely to compete with wood, as matters stand at present.

Ths Japanese Gasoline "o, recently carried nut a survey of petrochemicals
in Tndonesia, including plastics, and Unico in an even more recent survey adapted
their market estimates. ™aey confined themselves to the major thermoplastics
and estimated the figures for raw materials shown in table 23,

Tadle 23, (rowth rate of petrochemioals, inoluding plastics

Rate of growth,

1972-1980

1968 1969 1970 1971 1972 1975 1978 1980 (percentage)
Lper 12 17 18 22 26 36 6} 90 16,8
HDPR® 1 24 )9 6.4 9 11.5 16 20 13,7
PY. resin 9.5 11,3 16,3 19 ] » 59 Ao 15.6
PP - 0.5 1 4.5 R 17.5 3605 60 2.6

i J9 28 3 3 $ 3 ,ﬁ.Z“' 29 23.6
Total  24.4 3.0 42.2 s'g"} 72.8 112.0 191.0 778

Average 18




i'nti1l 1972, indonesian import atatistins were based on a very old rlassi-
fioation and fipures for olastircs, including raw materials, were only divided
between cellulose and plastics material for moulding purposes (excent cello-

phane' an' plastics-moulded articles,

‘hese Aid not offer mirh srove and most of the information on the earlier
years was based on exvorts from other rountries, particularly from .Japan tn
‘ndonesia, "n 1973, for the first time, the import statistirs were based on
the “russels ‘ariff Nomenclature, but were still not divided between different
plastics raw materials nther than between condensation, polymerization, relln-
lose ani other produrts. Fipures for these were 2,7" tons, 103,750 tons,

1(..,'n ‘ons ant! 14,57 tons respectively, The "other produrts 39,.,4" FTOUD was

intendel by those who drew up the "russels Tariff 'lomenclature to be very small
and res‘ricted ‘o a few i1tems surh as vepetable-based plastirs, but it was used
by imrorters to "dump' plastic products they could not ctherwise classify, Tt

Beemed reasonable to assume that at least half ~f these helonred in the thermc-
plast: s (polymerization)group, making a total of (say) 111,700 tons which,

accordins ‘o the Japanese famoline "o. estimates, would only he reached by 1975.

‘h18 was then taken as a2 new hasis ani the rate of prowth for the next

-
seven vears ~onsiiered. Long-term estimates made by !Hnitz ~f loerhst had indi- ‘
cated an >ver-al!l increage in the consumption of nlastirs (not just pfastivs ‘
row materials of 16 per cen!' per annum in developing countries between 197"

and 1% (this, like the .'apanese !asnline ‘o, estimates, was mads before the oil

price inrreases’ ., An estimate of the ~onsumption of the nrinrioal thermonlas-

'178 in a number f countries in 1971 wag made (1971 heing the latest year for

whi~h romparative fipures were available) and an arbitrary 1° per rent added tn

the ~onmimption fipures 'n rover nlasties nrodurts innorporated in other poods

®~h ax care, ‘ransformers, radio and television sets, shins, railway roarches

ani arr~raf*, /"ee takRle 24,

‘nionenia 13 far behind. ‘n ~ther words, the use of nlastice is less for
the ;eneral standar? of Yife than ' is in other mountries. "he REnitz stan-
dard 18 16 per ren' per annum for all developing countries; in "mormal” cirrum-
g an-eg AN 1ncreage of 2 per ~ent ner annum would be recommended for Tndonesia,

but in view of ‘he possible reduced rate of nenetration vis-i-vis leather and

rlags, !* per ~ent mirht he a more realistir fipure.




Table 24,

- Al .

“onsumption of principal thermoplastics (not just raw

materials) and comparison with IND

Pastices conmumption

(NP
(dollars per capits)

Ratio plastics
consumption to NN™

(ke per capita) (per cent)
Japan 37,9 2,130 1.45
Thailand 2.} 20 1.n9
South Korea 33 264 1.25
Malaysia 1.92 400 Nn.49
Philippines 2.5% 28 1.12
Indonesia 054 R0 N.60

Taking 110,000 tons as the consumption figure for the principal thermo-
plastice in 1973 (this includee the addition of a percentage for plastics not

oovered in claesification 39 and the deduction of a similar percentage for poly-

merisation products not included in "principal" thermoplastics such as poly-
methyl methacrytats vinyl acetate etc.) the following totals are obtained for
the succeeding years:

Tons
1973 110,000 1977
1974 129,00 197R
1915 152,000 1979
1976 179,000 1980

Tons

211,0Mm
248,07
293,0M
346,100

The Japanese Casoline "o. survey estimates for the percentage break-down
of consumption between the various thermoplastics in 198N in a mumber of coune
tries are given in table 2%,

Table 25. Forecast consumption of various thermoplastics
in selected countries in 1980
(Percentage)
India Tran Japan Kores Nalaysia
LDPE M.S 232 19.3 30.8 30.1
HDPE 10,5 13.2 12,0 18,4 14.0
PYC .4 40.6 25.4 8.7 4.7
P8 $8.6 10,2 3Jo.0 10,2 1.0
PP 4,0 4.0 13,0 13.8 10.2




'he figures vary considerably. Taking into acrount the present economir situn-
tion, the following break-down is suppested for 1980 in Tndonesiat

Actual quantity
(Fon.\

lln.ﬁnn
41,77n
104,000

35,1030

BlATaY

345,000

For this to be achieved:

(a) Sufficient processing equinment mist he available, and the companies
organized to take advantage of it., This means that the Nipectorate "eneral of
Light Industries must be persuaded to reverse its present policy that new entrants
to the plastins processing industry will only be nermitted under excentional
circumstancesy

(b} Fquipment manufacturing facilities must he set. un, with emhasis
on tools, moulds, and dies (Nirectorate eneral of Masir Tndustrieg)y

(¢ “ufficient technicians must be trained to ~ontrnl the equinment
and personnel to onerate it}

(d\ A vigorous marketing nolicy must te drawn up hy a trade assorin-
tion established by the Directorate Zeneral of Light Tndustrie:s to exnl)it
new eni-use possibilities and to rnonvince notential customers of tha value
of plastica for aporopriate applicationsy

(e} ‘The possibility of sxporting finished nroducts should not be over-
looked, ™irh products enter most Turopean countries duty-free; Tndonesia
should have just as sood an opportunity to promote this sort of tpade 18
Hong Kong or Singapore. The lower rnsts should prove an advant-gej

(£ Implementation of the above nould he considerably arcelerated if
a plastins ~entre were set up.
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Rurvgl recommended

in-depth study on the production of chlnrij_x_g

A decigion on the Asahan Dam will come too late to be taken into arrount
in this reoort. Tow, who is planning production in the Aceh region, indicates
that electricity nroduned by water ~ould he asg little as one tenth the nrice
of that produced irom netrnleum fuels at current rosts. ™n view of this, an
independent inves'isation of the best lncation for ~hlorine-craustir soda nro-

duction would seem in the national interest,
St\u!z on the production and demand for dyestuffs
and organic pigments

"hese are used in textiles, plastics, naner, inks, and sometimes even
painta, Production is labour-intensive and with the ample quantities of hen-
zene expected to he available in a few years time, oroduction in Tndonesia
will become attractive, (%ee also chapter T.)

In-depth study on the nroduction and use of nitric acid

Nitric acid is a basic material for a wide range of chemical production.

[t is produced by the oxidation of ammonia. (Ammonium nitrate is an exrellent
fertiliser.) Supplies of methane from "aagoniated” natural gas sources are

ample; these are now heing flared and rould be used to produce the additional
ammonia., (See also chapter T.)

In-depth study on the production and use of methanol

Methanol is required for the production nf formaldehyde; for the production
of DMT} and as a solvent in many reactions. Tt has been proposed nonverting

natural gas (methane' to methanol, for eaay transmort, and using it as a fuel.

A blend of (say) 1° per cent methanol in gasoline is worth considering as
s replacement for ""L; many of the disadvantages of such a blend in temperate
climates do not apply in tropical climates; there may even be advantages.

Agein, rew materials are freely available. (See also chapter T.)
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Study on the production of catalysts from
ainsral resourcee of Tndonssia

Nickel, manganese, tin and molybdenum are available in Tndonesia. rata-
lysts production is a very specialized art and would need the co-operation of
a company with the proper tschniques., Tt is, however, labour-intensive and the
products, being very high in value on a weight basis, are suitable for exvort
over large distanoss,

The development of petroleum refining ar '+ petrochemical production in
Indonesia would provide a substantial lonal markst too.

p develo 1

As mentioned in chapter T, a study in depth should cover:

(a) T™e production of phosphoric acid from imported phosphate rock by
treatment with sulphuric acid, which also yields calcium sulphate

(b) The production of TS® by the reaotion of phosphoric acid with more
phosphate rockg

(o) '™e reaction of phosphoric acid with caustic soda (or soda ash) to
give sodium tripolyphosphate for detergent "building"y

(d) Te reaction of the calcium sulphate produced in (a) with ammonia
and ocarbon dioxide to give ammonium sulphats without the use of sulphuric aridg

(¢) '‘™e production of soda ash by the "dual process" which allowe
smaller plante to operate more economically than with the ammonia soda procese
and wvhich produces ammonium ochloride as a by-produnts

(f) Te use of ammonium chloride as a fertiliser. ‘ne authority recom-
mende it as specially suitable for paddy; another statee it ie unsuitadble for
Indonesian #0il, Further investigation is needed, ™hie, though related to
the over-all smurvey, would probably have to be conducted separately, by differ-
ent persommel .

If no action ie taken on this composite recommendation for "erum "etrokimia,
it ie proposed that an entirely separate feaesibility etudy be carried out on

the production of sodium tripolyphosphate for detergents, which would appear
Justified on ite merite.

Sarbenylis scids

A market survey should be carried out of the demamd for carboxylic aoide
followed Wy a production feasidility study should the demand for any ome or any
group juetify it.
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Uv ab !9.2"!2'

A feasibility study on the production of organic nickel UV absorbers for
plastics, particularly polypropylene and organo tin antioxidants for "V etc,,
is advised, '"he idea is that the absorbers would be produced from local miner-
al deposits combined with organic chemicals derived from the petrochemical acti-
vities. Since plastics, particularly in hot climates, may require quantities
of the order of N,5-1 per cent of the plastic raw materials, it is clear that
quantities of 57"=1,M1" tons in the not too distant future would be required.

Organochemical compl ex

A feasibility study should be carried out on an orgpanochemical comnlex in
the South Sumatra area.

DD™

"he feasibility of the production and formulation as 75 per cent wettable
powder of ND™ for malaria control and eradication is worth studying. ™he
malariologist considers that 3,70-4,0 t ‘a of "™ will be required for the
next five years for this purpose. After that, it will depend upon the funds
available, Malathion would be preferred to DDT, but at the moment it is far

too expensive.

Phenoxyacetic acids

Te feasibility of the production and formulation of 2,4-D and MCPA herbi-
cides should be examined. These are relatively simple chemical products and
several private companies are looking at the production possibilities., Tt
would be clearly in the interest of the Tovernment to have an independent
agsessment made,

or, ¢ pho insgoticid

A prefeasibility study should be carried out on the production of organic
phosphorus insecticides. This, in the long term, may be of great importance.
Many oompanies are formulating these insecticides but do not want to produce
them, Looal production of the base ooncentrates would be most valuable, DNia-
sinon is one of the most favoured imseoticides, production of which would be
particvularly weloomed; malathion is an acceptable alternative to DD™,
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Genersl use of surveys apd fegeibility studies

"oo many surveys and feasibility study reports end un pathering st on
the shelves of government offices. Au'hors of surveys should he told that their
investigations, if positive, will be used to advertise Tndonesia tn the world,
Since the Covernment will only rarely want to take positive actinn itself, relye
ing rather on private enterprises, the sirveys shmld be rirculated to all mainr
companies in the world that are accustomed to mking the narticular nroduct and
that sre not already represented in Tndonesin with the sugpestion that they ron-
sider investing in the country. Tn this way, the survers will ke Af far meore
value to indonesia than if they remain on the shelves, 11 ig anpreciated that
the Government gometimes wants a survey of some aapect of the chemical industry
solely for its own use, in which case general distribution would not bve

carried out.
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V. CLANNINT AND CARRYTNG (°I'" "WAINNT ONOMT S
FRASTRITLT™Y S71DT™S

"hig short chapter discusues some of the nroblems that arise in nlanning

and carryinc out feasibility studies, both major and minor,

A careful examination of the more voluminous study renorts shows a great
deal of repetitionj they could, in most cases, he reduced to one third nr nne
quarter of their length without losing anything of importance., "his is narti-
cularly “rie of reports prepared by ronsulting rompanies, the staff of whirh
are drilled into believing they are not givine their client his money's worth
unless the survey is of a rcertain length., ™he senior official who has authnr-
ized the survey but doea not intend to read it in detail is impressed by the
lengthy he turns it over to his subordinates who pglance through it and, unless
it ia of major importance to a project on hand, out it on a ghelf alongaide a

host of similar surveys,

"his should be nointed nut to any organigzation which iz about to prepare
surveys. Also, the importance should be stressed of providing a brief summary
(some surveys do) that can be read in 20 minutes so that anyone studyine it can
size up in a whort time whether the murvey is of any interest to irim in his work.

Effect of inflation

Many petrochemical and fetrtilizer surveys, particularly recent ones, have
been overtaken by events. The enormous increase in oil prices and the world
inflation have meant that financial prognostications are virtually valueless
and that discounted nash flnw raturns have nnly comparative sirmificance, Tt
is essential that in future surveys some guidance be issued to the authors as
t0 how these factors should be treated. ™e 'lnico survey discussed in chavter
TIT1 tried to grapple with this by taking the end of Jamurary 1974 price of orude
oil as a base and then assuming a 7 per cent increase per annum and, in addi-
tion, treating all prices and costs to an inflationary factor of 7 per cent
per year. But even this is reckoned to be out of date now. No one can predict
the outoome of the present inflationary trends. T™e implication of this are
too tremendous to grapple with in this report.

It is important, however, that agreement be reached with the authors of
the survey as t0 how this problem is to be dealt with, 1Is it not possible
that unkmown variables such as the rate of inflation or the price of oil (or
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other raw material) could be denoted by algebraical symbols, examples bheing
given for actual values of coste and returns but the recipients being left to
fill in the precise values in force at the time the survey is to be used” Fur-
ther, it is a waste of time to commiesion a survey on a projert unless the raw
materials to be ueed and the place whers they will be available can be sneci-
fied. ™he only exception is where the object of the survey is to recommend the

source of material that it is most advantageous to use.

Interest

The "cost" of loans needs careful consideration. I[f capital can be bor-
rowed at 10 per cent while inflation is at 15 per cent a pgreat many processes
will prove profitable as repayment of the loan is at a fixed rate while the
price obtained for the product, and hence the trading profit, is steadily.in-
creasing. Ilow the capital cost is to be allocated must be specitied to the
authors and (unless the object of the exer~ise is to find out when would be
the most advantageous time to erent the plant' the date for commencing erec-

tion must be stated, otherwiee it is impossible to forecast the nanital rost,

Social bencfits

Some attention should be paid to social-benefit costing., Tt may be desir-
able for the exercise to be rarried out without taking this into account, but
on the other hand to a country like Indonesia the results can be most meaning-
ful. Tt is not easy to apply quantitative fipures to social benefits, but if
it is desired that the survey should include these, the figures to te adopted
should be approved by the authors in advance. On the other hand, it is perfectly
legitimate for the whole purnose of a survey to be to give social benefits
meaningful figures, but such a survey is hardly l1ikely to be commissioned by
the Directorate Teneral of Chemical Industries alone. Some of the items that
might be specified in social-benefit costing ares (a) premiums on exports and
imports to quantify the saving in foreign exchangej (v a discount on raw
material and equipment purchases in Tndonesia} and (c) a premium on that part
of foreign workers' remneration that is, or ie permitted to be, iransferred
out of the country and a discount on that spent in the country, the eise of
the discount being related to value of the local spending to the neighbourhood

(thus, no discount or a very small diecount in Jakarta but s considerable one
in Aceh).
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If the new plant will give employment to hitherto unemployed locals, wagss
can be discounted substantially in the costing as mich indirect economic bene-
fit will be brought to the area.

On the other hand, if it means that farmers who have previously grown (may®
rice are going to seek work in the plant and that the rice will not be grown,
then the cost of importing the deficienoy of rice must be added to the annual
cost of the project. ™e same applies if hitherto crop-bearing land is going
to be lost owing to its being needed as a site for plant or auxiliary services
sich as a power station, roads, or even housing estates for the workers,

If skilled workers have to be taken from another factory to erect or operate
the new plant, then the cost of training replacements must be added as well as a
factor to oover any temporary loss of production in the factory from which the
skilled workers have been taken.

Where it is desired, for social considerations, to erect a plant outside
Jakarta - or outside Java for redistritution reasons - factors can be added or
subtracted from the capital costs or the costs of running the plant purely be-
csuse of its location and independent of, or additional to, the factors mentioned
above,

It should be mads quits clear that this type of costing is not going to
bring about any actual transfer of money; the premium and discounts are soclely
used in (e.g.) calculating discounted cash flow returns to decide the most worih-
while location for a plant or even whether a project is justified at all, It
is not in the same class as a tax holiday or obtaining imports free of duty, in
which case the owner of the plant actually obtains a cash benefit by abdbiding by
cartain conditions,

Use of compyter

A oomputer paye out only acoording to what is put into it, but it paye out
very much more quiokly than by convemtional means. A faulty input will remult
in & faulty output, except in oertain special conditions vhen, if the output is
outside certain specified limits,the possibility of & faulty input is indicated,
Computers have been well tested for dats processing and for this they are ideal.
In the case of a Directorate Gemeral like that for the textile industries - with
thousands of small companies engaged in olosely related activities and with




details to be processed about each company (capital, loration, number of minl v

ees, type. :J equipment, nroducts made, sutpu! in quantity and value ete.) - the

information can he eff'ectively stored on a ~omputer,

"hus, 1f the total value of a particular kind of cloth that, for example,
requires bleachin;: chemicals and that is produced in “est Java is required, the
information can be obtained in & few moments, ™ut, if the programmer has mide
an error and nut the wrong code against one of the rcompanies, indicating tha®
it is located in ‘'entral Java instead of in "est Java, the combuter will unt
indicate the fault. “hat is what i3 meant when it is siated that the ontru®

is controlled by the acr-uracy of the input. (Actually, comnu'ers can be made

to do a little more than thisj a rcondition could he imnogsed to the effect that

if the value of the output was more than (say‘- five times the canital a sirnal

would be given, and the data re-examined, "his ran be extended to a number of

other variables,’

"his information will be of limited use to the Mirectorate Neneral nf ihe
Chemical Industries at present as the number of companies engaged in similar pro-
duction in no nase exceeds half a dozenj often it is nnly one or nerhans twn in

a given field in which case records ~an he mich better maintained by hand,

A 3imple form of computer is very useful when large mumbers of disrount ad
cash flow calculations are required. "o do this by hand, even with disrount
tables, is very tedious as the rate of return has to be found by trial and error
or by making five or six separate sets of figures for inputs and outputs, plot-
ting them and finding where the resuliing curves cross., A program can be set

up which enables the correct rate of return to be determined in a few minutes.

Another valuable use of a computer is in deciding the most viable produc-
tion from a given raw material, for example, if a certain quantity of naphtha
for cracking is offered at a given price and it is desired *» find out how to
use it most profitably.

An enormous mumber of independent variables can be obtained on different ra-
tios of ethylene, propylene and c4 hydrocarbons by varyins oracking conditions and
hence the capital oost of the plant. Many different products can be made from
each of the olefins. Tach product will incur a further capital cost which will be
less per unit produced the larger the plant, ¥ach product will have its second-
stage products and in some cases third-stage products, eaoch with their home and
foreign market at different prices. ™o work out the most viable combination by
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hand would prove 1 'lerculean task, but a program sould be set up on a ~omouter
(it might ltake some time' which would not only enable the desired result to be
achieved, but the effect of price and demand chanses, and alterations in the

capital cost of certain plants could be quickly inserted into the comnuter and

any alteration in the most viable program quickly obtained,

“ritical gath technigges

A number of plants in various parts of Tndonesia are no! onerating herause
one factor or another has been overlooked in their establishment. Tn one case
no raw material was available this was a vepetable product which had to be
f#rown in the neishbourhood of the plant and tnok some time to mature. Tn ano-
ther, there was no mecans of bringing in the imvorted raw material, thougsh the
plant was otherwise ready to operate, 7Tt would be silly to claim that hy using
a critical path {echnique these difficulties would necessarily have been avoideds
like a computer, it is a tool and not a panacea for all problems. Tt does, how=-
ever, make those ~harced with planning and carrying out a project really think
and not just get on with the easiest job first instead of giving time, thought
and action to the more difficult job, which must inevitably take longer hut
whioh, until it is completed, presents the next sequence of stens in the con-
struction of the plant. "he aim should be to set down the sequence of stens -
many of which must be parallel - necessary to complete an operation. "he opera-
tion cannot be completed until all the steps, many of which will be interdepen-
dent, have been completed. The various stares in the operation ~an be connected
up with arrows, each atep being allocated 2 time factor, 7Tt will be found that
one stage will be made up of a series of stens, some of which are dependent on
other steps or stages heing completed, and this is the critical path determining
the minimum time in which the whole operation can be completed.

A very simple example is shown in figure V., Tt relates to the production
of a key unit of a new chemical plant and shows that the critical path is the

mechanical design which ocannot be completed till the electrioal Jdesign is
completed,

A oritioal path diagram for the erection of a chemical plant can be exceed-
ingly complioated and comprise a large mumber of uncertainties. Tn the simple
example given in figure V, while the longest delivery date for the materials might
be three months, if the supplies were behind in delivery it might easily mean
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that the ordering of materials would prove to be the critical path. “he degree

of probability of a step being completed in the time given can be asymbolized
TN JERY 1Y PR 0 @ orgor .o o ’..v. r o e

® e 0@ SFr O @@ - - . s
(e.g.) in the thicknese of the arrowe, though there are many ~ther ways.

“omplete “omplete
olectrical Nne month dectrical
design 2 mock-up

Two months “ne month

Start Two Design
project monthey unit

B ! n "
" in eatline tart Mx onpl ete ™™o omnlete

mechaniocal mthni mechanical months, key
deaign slectrical unit

design

Place ™o Order Three Rereive

inquiries months saterial months material
for material ’ ’

Pigure V. (ritiocal path techaique applied to a chemiocal plaat

Tis technique can easily be applied to the work o a govermment depart-
sout isplensatating & project, Mach, if wet all, of the practical werk is car-
ried out Wy cemtractors, but it still sag be necesssry for power and water suo-
pliecs, reads and (later) disposal of offiuents ¢ o arranged ssparetely. ™ach
of these eperations will take time. The purpess of the technique is to show
diagramatically the order in vhich thay sheuld be started o as to reach o
stage of e-.xnu-ma-uumcmumm stage.
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‘he in'rease in the manpower used in the paper, rement, fertiliger and

tire i1ndustries, torether with the production of the product conrcerned, ie

shown 1n tatles 26, 27, 2R and 29 and in fipures YT and VIT. ™he fipures for

1974=197R are estimates,

able 76, “aper industry: manpower and outpnt
Ratio output
Rwployees Mutput (tons) per man
1965 3,976 15, 10 3.R6
197 4,225 19,000 4.4R
1971 4,° ? 26, 5.4°
1972 4,77 35,57 7.45
1973 4,72 39,57 X
1974 4,674 43,6"M 9.4
197% 4,99 49,37 17,78
1976 £,279 ~2,MN 11.6n
1977 74794 13, "M 14.59
1978 7,794 159, on, 20
‘able 27. Cement indusiry: manpower and output
Ratio output
Maployees Tutyut (tons' per man
1969 3,512 540,000 149
197 3,673 587, 000 1852
1971 3,375 S48, 200 163
1972 3, )78 £26,000 1R6
1973 3, 08 786,000 262
1974 4,34} 910,70 21¢
1975 4,1 1,310,000 0
1976 1,21 2,390,0M W
1977 7,970 3, 744,00 a0
1978 9,732 4,959,000 466

[ e
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able 23, Fertilizer industry: manpower and ouv'nu!

(R X [T R R "Mﬁ‘""“"‘pllt [ R
Tmployee: ntput (tons) ner mn

1,4 o o

]'F“\ 0\.‘\‘\(\
2, 104,10
"1 130, "0
2,153 22V
2y 05 3‘6.""
202 549,
Ly 725,
A, 1,190,
47 2,1 )0

‘able 29, ire industryt masrower ani Hutonmt

‘utput "utput
(car, truck, (tires®
“mplnyees motopcycle) ner man

2,4 320,70 11y,5
2,568 WY, 144
2,980 [} SRR 177
2,1% 63, v 224
2,/0) L1, ¥y
), 12 1,939,00 "
), % 2, 0%, " (9%
197 }, 9 | W PR ol |
m 396 %908, " s
1978 3,96 3 P62, 1) %)

™e Tigures are Mther orvatin, a8 Might Yo emecteod when Where are only
o fou fecterion) & At plant By "m0 @ OAPEED With & el ~sapliemant of
worbers Yt with 11ttle catput for the Firet yoar, Wiile & majep entansien 0
he ®ee oF & Nighteuring oite any ased relativaly fap o aaviqpese Wt glW
e lasge inerense ia profuctien,
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't 18 nommon practice for chemiecal works in indusirialised countries to
compare Lheir ~utput in value per emnlioyee with output fisures from their ~om-
'petltors, ay 4 measure of effic;éﬁ;y. n .7.r;r.i.onosia.; ‘vhore a very important
object of 1ndustrialization is to provide empioyment, it would nrobably be ror-
re~t to say that retling the maximum outnut from a given capital investment is

more important,

he object of thie axer-ise is, however, to forecast future demands for
manpower and 1t i6 fquite ~lear that as output poes up, even when there are a
lar;-e number of small factories (as in paper), the output per man increases.
An attempt has been made to plot manpower against output so that the long-term
demands for labour can be estimated,

"here are no data in Tndonesia for a major petrochemical nlant, but in
the United Xingdom, a 37", """ ton ethylens cracker with propylene and butu-
dine productinn and a large number of downstream plants - highe and low-density
polyethylens, nolypropylens, styrene and polystyrene, ethylene crude and deri-
vatives, propylene oxide and derivatives -~ with attendant administration and
laboratory facilities, including sowe for research, would employ at-ut 4,770,
This fipure could probably be doubled for Tndonesia at the present time.

s chemical induutry is not a big employer of labour, but chemicals enter
into almost every other industry. 't must be thought of as a provider of raw
materials for indusiriss that are far more labour-intensive: paints, textilss,
pharmaoceuticals etc, |

“Iaining

™e cement and paper industries ars sufficiently uaiform in character to
Justify the settimg up of a training centre for operatives and technicians.

™s base chemicals industry, in its preseat state, is not sufficiently
homogeaecus o plan any kind of training. The formulation of a pesticide dif-
fors w fundamsntally from the mamufacture of sulphuric acid - and both from
the preparetion of onygen - that there is no common ground on which training ‘
cam Ue based, A gemerel techaical education, imcluding basic engineering and |
a smattering of chenistry, is suggested. Secialined training courees can
then bo arvenged in the works, or previded bWy the foreigm participamt. |
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"he same situation applies more or less to petrochemirals and fertilizers

thouph here it ghould be made clear that the dxn’xnrtxon hehu-on the twn, in
o

®*s O @ ® Y T Lo @ - ..
tec hmques, is very small, The prepannon of the pnl ltream for mkinp mania

and that for making polyethyl ene have far more in common than ammonia and TS7
production. 'n other words, a man trained in ammonia production rould soon he
adapted to another high-pressure reaction, guch as pnlyethylene productiong but
to make S, the type of knowledge and the onerations necessary are quite

different,

Since "ertamina (the state o1l crganization) rontrols i1l petrochemical
production, either wholly or in partnership, it would seem obvious that the
Lemigas (Institute of "etroleum' training centre at “epu should be adapted tn
train staff in petrochemical oparations, (Tn annex 7' it is also nronosed *hat
it be used for training plastics technicians (not so much operatives' who would
be largely concerned With the use of plastics raw materialse.)

When a foreign partner is engaged in production, he normally makes his own
arrangements for training workers. Since he usually supplies the know-how, he
either takes mome of the key workers back to his own country for training or

sends his own specialists to Tndonesia to provide the training.

‘"raining in the paper industiry is at present arranged by the "aper and "ulp
Manufacturers Association, Theoretical training in pulp production is given at
the Cellulose Ressarch Inetitute, and practical training at the "adalarang opaper
works, under the supervision of rellulose Research Institute staff. Tt has been
suggested that model papermaking equipment be installed at the Research Tnsti-
tute s0 that the entire course could be carried out there, but after careful
consideration it was decided that training on a scal ed-down papermaking plant
was not sufficiently representative and would not be worth the cost. “lans are
in hand to strengthen the “ellulose Research Tnstitute.

In cement, the poeition ie more flexible. Workers and foremen are trained
in the worksj; where there is foreign participation, the foreigm rarticipant often
looks after the training of technicians. ™e Cement Ressarch Association under-
takes a certain amount of training.
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his stay, the expert pgave a

series of lectures toc members of the staff. Some of these are smummarised below.

& . e I T ®- T
n Seturday mornings during the iast months of

Synthetic rubbers

™he difference between general purpose and speciality rubbers was explained
and it was emphasized that, properly graded and compounded, there was very iittle
advantage in replacing natural rubber (grown in Tndonesia) with synthetic rubber,
with the possible exception of polybutadiene for truck tires and butyl rubber
for inner tubes. ™he production of these two types was explained, but it was
made clear that for many years to come demand would not justify their production
in Indonesia. Butadiene-acrylonitrile, chloroprene, ethylene-propylene, and
copolymer were then described and it was explained where they fitted in t the

ow B0 - B
general. scheme of production®for petrochemicals and what their particular advan-
tages and disadvantages wers.

3BR and isoprene rubber were dealt with at some length, their method of
production outlined and the reason, largely political, which had led to their
being used in such quantities in countries with no natural rubber availability.
The increase in oil prices had considerably affected the prices of most synthe-
tic rubber vis-d-vis natural rubberi it was too soon yet to see how the price
differential would develop, but it would probably mean a higher price rould be
obiained for natural rubber.

It was recommended that no action be taken at present to instal synthetic
rubber production in Indones.a.

The posted prioce of crude oil in Indonesia was (per barrel) $1.67 in
January 1972, 83 in October 1973 and $12.6 in July 1974. ™is was in keeping
with world trends, Wt it was olear that moch an unprecedented increase in the
price of a rew material mst have a major effect on the price of maphtha, matur-
al gas oondenmate and downstireasm preducts. %ome caloulations showed that a
300 per omat imoresse in the prioce of orude oil drought gheut & 100 per oceat
inoreass ia the cest of polyethyleme, & % per osut imorease in the prioce of

L X4




"V and a2 7 oer cent in-~rease in the r~ost nf nyiypronylene, ‘n the ''nited

Fingdom, prices f-r nlas*ics and resinz hat in-reaseld hy ' ner cont tetween

“otober 193 and "uly 1974 whiPe “the Ppude- 819 R ®A° { i rtehund anme ™ Sor ~&'.

‘he price inlex wonld include many expensive anohisticated resinsg in whirh the
rost of ~rude o1l playved 1 less impor'ant mirt, “he ‘ananese vrice in“reans
was clightly less for the more popular plasti-s., rude ntl, mainly as a saur-e
of energy, is required i1n the produrtion of many construrtion materials and the
quantity required, exnreasel in ical x 1 (" rer tong nraduced, variet fprom 59
for aluminium to 2 ¥ for nlagtics to 1° 13 for ferrnous me'als. n a volume
vasis, the quanti'y required for plasti~s was far less. ‘he only nraducta that
might hold their nwn and resist any further encroac!ment nf nlagtics are *hoge
from leather (shnes, artificial leather et~.' an? ~lass (lottles'. “he 1ons-
term demand for plastins raw materials was ‘hen csatimated marroecaonnomically by
comparing the per capita ~rowth rate in different develoning ~oun'ries and showe
ins how these ~compared with the rate of prowth in Jemand for ~rement, “his led
to a total of thermoplasticc required for 197" reaching 34£,~"" tons by 10F°,

(See also ""lastirs” in chapter 711,)

)isrounted cash flow techniques

he difficulty of emplnying this process for individual nrojerts under

inflationary conditisans was explained, but i's value in comparing variations
or alternatives to the ame project was stressed., A detailed example was
worksd out and circulated. "his showed the advantages and disadvantages of
building two small plants at intervals of five years rompared with one large
plant (twice the capacity), erection being started in the third year., Tnfla-
tion was taken as 10 per ~ent and all fipures discounted to year zero, which
way taken as immediately before construrtion of the first small plant started.
The C.6 rule was applied to capital costs. It was assumed that the whole of
the capital had been raised in the form of & loan which would have to be paid
back ovar 17 years, with interest at 10 per cent. A five-year tax holiday was
asmunmed. The small plants took two years from the start of construction to
come on stream, and the largs plant thrse. Development of optimum profit was
slowsr in ths case of the large plant, but at its maximum was assumed to be

33 per cent more than the combined profits of the two small plants, due to
economiss of scale.




uring the lact tive years (nf the 2 =year span! the profits from the first
small plant were ~ssumed to fal]| oft as a resilt nf an increasing need for re-
" nalr 'm'*.re.n.l atement. nPirely ty '('hanr‘e,'%er'éuse the fipures were just "edu-
cnted wriesres”, rart1 sularly the relation between profits and investment, the
twy 3chemes earh ave a digcounted r~ash flsw return of 17,5 ner cent, T4 was

emphasized that 1f monev conll be horrowed at 1 per cent, with 1nflation at

1" per cent, mas. vint e aprasesses worl ' shaw o sonl retnrng tu! the technimue

was 8111 valaable Tor coroary in nurroses,

dpth pecard oy soria) tenef1t retirns, 1Y was exnlained ‘tha' twn siles

rauld te ~ompbare: btr addine *n the ~ngt ot *he 1and the ~ost nf any crong dise

wnrkers had tn he

plarel, the nremium *n ne addel to the wire rosts 1t skilled
urourht from another industry and the dizrount *hat ~onld be made from wares
paid Lo loeal, hi‘herto unemnlove!, unsvillel workers. ‘'here !~reipn ~urrency
saving was of vital importance, 1 premiin ~ould be added tn all toreipn nav-
ments made and prssitty a digeount for domestin nayments, but in *he nase of

‘ndonesia, which ha:id amnle toreign ~urrency, ‘his was rather arademir,

“ater and effluent trea‘ment

“ure water wns remquired for boilers} pood-quality was required for nrocess

water and water to be recrircuiatedj but provided it was not corrosive, low-
quality water rould be used for on-e-through conling, Wormally, filtration,
usually through aand or pravel with the aid of flocrulents such as aluminium
sulphate, followed by softening of the water, gave the degree of nurily re-
quired, For boiler water, a trace of sodium nhosphate was often added to cone
trol pH and very long~chain amines added to the vapour space i» 'ﬁreﬁent COPTO-
asion of the condensate surfane by traces of carbon dioxide. ‘lydrazine (or

godium sulphite) was added to absorb the last traces of oxygen.

‘lhere water was being recirculated, "condensate polishing" was needed to
remove traces of impurities picked up; filtration plus ion exchange treatment

was usually carried out,

Fffluents could be discharged to rivers, the sea or into the ground, e.g.
bore holes., 't was considered that effluents discharged more than 2 km out to
sea were harmless provided they did not contain oil, which could be removed
earlier by a parallel plate intercepter, BRefore discharging into rivers,
besides removal of oil, wastes had to be neutralized, which often resulted in




the precipitation of much of *he heavy metal content; thig rould he allowed ta

settle, Multi-process works often stored their effluents and blended them appro-

- p@lmtely; mugh of Whe noxious mitariils wene- then mwecipitated. -Activaded sludpe o

treatment, either separately or in conjunction with the local authority, was
suitable for all waste containing biologically active material rapable of ab-
sorbing oxygen from the water. Highly toxic effluents were often removed to
the works .f special operators who treated them chemically and recovered as much

as possible of the useful products.

Chemicals from Tndonesi minerals

Tndonesia produces and exporianickel ore, bauxite, tin ore, manganese ore,
copper ore and iron sands, DNolomite and wolybdemim ore are available hut not
worked. 3mall quantities of silver and gold and iodine are produred, Some
iron is processed locally and plans are in hand to process copper using the
sulphur dioxide produced to make sulphuric acid for fertilizers. Mnly rela-
tively small proportions, of the order of 5 per cent onaworld basis, are used
for making chemicalsj the remainder of the oree are worked up for the metals
or alloys.

The most useful ou.lets for minerals in the chemical field are in the pro-
duction of catalysts and the manufacture of plastic additives. Manganese, irenm,
nickel, molybdemum and aluminium are all used in catalyst form in petroleum re-
fining, the production of petrochemicals and the polymerisation of plastic mono-
mers. HNany of the catalysts have to be prepared to a high degree of purity and
in a special phyeical form and have a high value with rogard to the quantity of
material in them. Their production and testiag are, for the chemical industry,
relatively labour-inteneive while their weight value relationship makes it rela-
tively cheap to send them lomg distances by air. T™is is, therefore, a field
that should be investigated in some depth, Oomtact would need to be made with a

foreign catalyst mamfacturer who would supply the know-how and possibly become
an imvestor.

The main plastic additives are organic compounds of nickel, which act ae
UV absorbers whem added to polypropyleme amd other polyolefins, and organo
and tin cospounds as heat stadilisers, particularly for PVC, When it is resl-
ised that 0.5-1.0 may have 10 be added to the plastio rew materials and that
Indonesia is contemplating the production of perhaps 40,000 t/a of polypropyleme
(20,000 already in production) and 100,000 t/a of PV it will be seen th t the
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tonnare of additive needed will be quite apr-eriahle. ‘'ere arain, a study in
depth is justifiel as, quite apart from export tn reighbouring rountries, where
as yet thé’b is no produ~tion, there would be sufficient a;mand locally to jus-

tify the plant.

“ther chemi:al applications are nirkel hydroxide for alkaline storase
batteries and mansanese dioxide for dry batteries. Mansanese salts »f orpani~
arids (naphthenif qnid from petroleum’ are used as acrelerators for Arying o1ls
in paintsy similar ~opper salts are used as funsicides and wood preservatives.
Molyblenum disulphide is 1 valuable constituen® af lubricating 2ils while rop-
per and aluminium 1n! some tin compounds are use? as mordants in dyeing., Nicke’
sulphate is used 1n nirkel platine. %odium (or nstassium’ permancanite is a
powerful oxidizin~ arent and disinfestant. 'nline ~amprunds are widely uged

in human and animal melicines,

While many of these may nrove useful outlets, it is suepested that a

start te made with tw>o mentioned ahove; catalvsts and plastics additives.




V1T, OFCMTNDATTONT

“he principal recommendationa are thats

1. 'n-lepth technical studiec e carried ou* on ~hlnrines Avestuffs and
organic figmentsg nitric aridg methanolg ~arhoxvli- a~idg ‘™M abanrbers for nlas-
ticsy catalysts for petrochemi -als and plasticaj sotium trionlynhosnhate (»
compreiensive proposal for "erum “etrovimialg P chenoxva~etic acidsg and

organic phosphorus insecti~iies, parti~alarly malathion and dinzinong

2, A body be set up to nrovide a iwo-way flow of informa‘ion between nroe

- dycers ant users of chemicalsy

3. ™he Covernment chould introduce a patent law to safesmuard the interests

of companies bringing novel techniques into Tndonesing

4. Tertamina should be advised to expand the cyrlohexane nlant and to leave
gufficient flexibility in the process to isolate toluene if requireds

5. ™e caprolactam plant should be sited near the Tast Valimantan ammonia
plant and not at Gresik, in order to leave the "resik nlant for inorganic pro-
duction and to save ‘ransport cnstsy

6. T™e collection of input and output statistirs should be contimied, tut
with much more detailed classification, and suarantees of ronfidentiality, "ro-
duction of chemicals and plastics by "ertamina should be jncludedy

7. ™he Nentrsl Bureau of Statistics be encourared to carry out an indus-
iry survey, as was done in 1971, but all users of cheminals should be included,
the oil industry in particular;

8. Studies on specific produ~ts for which cutside investment is required
should be circulated to all companies which produce the product and which might
be induced to invest in Indonesia.
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Annex !
gE AND NATTONAY FTUTLYEAR “TAN: YT STrTTeAlL "rwrw!/

aper

Before “lan 7, most paner produstion in Tndnnesia was based on the use of
rice straw pulp. “roduction caparity was small and equioment was old and of
very low efficiency, 'n order t» mee* the in~reasing demand for ovaper, both in
quantity and in quality, it was Aerided *n rhanpe * retter raw ma‘erials, for
examnle *o bamboo ani other wnods, But for this purpose large oroduction units
are required. °rojects are currently heins ~arried sut in Tnwa, South “ulawesi.
Banyuwangi, Fast Tava, will be further develnned and, when completed, will oro-
duce at the design capacity of 3} tons per day. In order tn increase the effi=
ciency of the other existing mills, rehabilitation work will be carried ou*, At
the same time, the paper mill at "adalarang and the one at Leces will be expan~-
ded. The growth of paper production during °lan T wast

"ops
1969 /70 17,0M
1977/ 22,70
1971 12 37,000
197213 39,070
1973 14 47,000

T™e paper industry in Indonesia is still at a low efficiency level. ™is
1s mainly the remlt of the low capacity of the various plants, & capanity vhiich
is far below that needed for proper officiency. ™he capacity of the average
paper mill at present is about SN tons per day while the capacity required to
achieve & proper degree of efficiency is estimated at ten times that amount.

Fxisting mills can meet competition only with the aid of protective duties,
which for some kinds of paper would have to be very high. Ffforts to transfer
the development of new paper industries to the private sector, such as the pro-
posed paper mills using pimus wood as rew saterial in Notog, Cemtral Jave, and
in Tekengon, Acsh, have mot proved sicoessful . These were plammed for ®lan T,
with private cppital investmeat, Wi, owing to shortage of both rav material amd
capital, as well as to other difficulties, they were never erected.

8/ A free trenslation of the original text.




"he pulp and paper industry should uti. .ze t'.e natural resources of the
forests of ‘ndonesia, which are available 1n -msiierable quamtity. "™ies indue-
try 15 a funiamental one and 18 needed to a-relerate the over-all developmeat of
the industrial se~tor. Therefore, during "~lan ' a survey was carried out in
order to study the best sources of raw mater:als, the marketing poesibilities
for the various kinds of paper and paper go :is, ‘he most suitable locations for
mills, and the minimum viable capacity. TNased on this survey, a master plan for
the development of the pulp and paper industiry can be drewn up and two petemtial
forest areas for long-fibre wood can be identified: the pimus wood ia Aoeh amd
the agathis n “entral Java, both of which can be used for pulp for seversl
different kinds of paper. 7m ths other hand, the shori-fibre tropical wood ia
East Kalimantan, "ast Jumstra, Risu and West Irian will be devoted to the use
of those wood industries that need short fibre sich as sawn timber, vemeers
and plywood.

In order to deiermine the mupply of raw material in Aceh and "emtral .'awm
it is necessary to carry out a stil. more detailed forest imveatory. Besides
that, it will be necessary to investigate the scope for expamsion, partiocularly

in the neighbourhood of the propossd plamt site. ™e poseibility of using the
short-fibre wood from East Kalimantan for newsprint slso needs study.

In view of the great demand for paper, the maturel resources have to bde
properly utilized by producing paper in large units, In this way samufacturisg
units can be run at a profit and compete in the intermational market.

"he policy with regard to the development of the pulp and paper intustey
initiated during "lan I will be contimued in Plan II. In addition, eppee~
tunities will be given for investment in paper nille that are making use of
imported pulp and domestic waste paper. Products that ocould de preduoced im-
cluds writing paper, packaging paper, toilet paper and cardboard. Other raw
materials, such as bagases from sigar mills, will also bde tried for the preduoc-
tion of paper. I, the efforts to use hagasee are mcoeseful and the majer plant
in ‘entral Java can be put on stresm in Plam II the estimated ammmal incresass
in the production of and demand for paper will be as follewss

Predunction

~Laan) n-n
1974 115 47,370 263,000

1915 /16 31,400 300,000
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Ag ~an he seen from the arnve ex*imiter, 'ne ‘emand rpncactynp ig 8*1])
greater than the production estimat e ‘or veara fo ~ome, ‘herefore, a suts‘an-
tial part nf the demand for paper wi'l Pave ‘'~ ‘e 3atisfi1e? ‘rom imports,
Chould, within *he nex! few vears, *rne nmopt . mrt te ~ffered far Sirther new

oroduntion unitc, these wii! mn3™ e uinw "o investisaten,

Leml "Q‘. $ gﬂd tires

his main groun cover:s ‘ne Tz Cield nf ~nemi-als, su~h as *he “rodu~tinnm
of gases, arids ani{ ~hemi~al sal's, *he 'rodi~*inn 2f “erti1l1sers, su~h as irea
and phosphatss and nes*1-ides, ~las*1~ ma‘erials and svnthe'i~ fitres, ‘spether

with the tire i1ndustry.

he development of rapital-intensive, basic chemical 1ndustries has not
proceeded very far. "he activities in ‘he f1eld of basi~ chemirals and ferti-
lizere are generally the result of the rehatilitarion and expansion of govern-
ment enterprises, such as the ~aus'i~ soda-chlorine works of . N, Seda “aru,
fertiliser fa~tories, e.p,, . . ubuk "riwi‘ava and “erum “etrokimia in “resik
and ~, N. “aram in Yadura, and the acid fartory ~f ", 7, Anekta "as Tndustri,
“hiz 18 mainly because larpe units are required for the production of base
chemioals to be viable. 'oreover, the demand for the products from ®ich unmits
was mot suffiniently developed in the early vears of Plan I tc support these
activities. Murins that time, the ~hemi~al-usings industries were mainly light
industries producing ~onsumer gonda *hal had heen nreviously imnorted. ™hese
industrios generally proresse’ imnorted basi~ materials tn finished goods thrrugh
simple processing steps which did not call for large capital investment. s a
remlt however of the develooment of investment, production was shifted in re-
oont years froa light industry processing of imports into goods for consummtion
towards rav materials processing,

™is development will he taken a stage further if the immort of the rem
materigls can be replaced by domestic nroduction. Raw material or base chemieal.
producing industries will constitute a core around which developments in varinue
seotors of industry as well as other economic activitiss will be etronely




on o .rasce ., Corts oty teveir 2 kv are will he ~arried wt pradually and
sya ema L b ognec1al referen-e o the nlarnming 7 vPadurtive units the!
Wil te at'e o onrs exn rew wateriale as ofT1cion'ly as possiMg and ¢ PpPE-
4.0 a3 Tateria s 't reniace 1wpapts hath 1n quality sad price,  'a seder
1 make this roarit' e, na‘l'nal siPVEYS were ~arried wut during len T ta ah
‘TRln AN e 1mate f ‘re crowth f 1emand 1n "adones.ia ol 1a ther ~watrioe
and or cie ava. ac i1ty € ke resrurces Troe whi~h ‘he hase ~hamtrale, 1.0,
‘he raw M eriala f *he ~ammine 1ndistries, ould he pendured, Loene the
indus r.es 3.rve el rer Teor' ' .rers] neten~hem ~alsi acrtdsy Youe el ) e

iepived 'rom oA 118 svnthet: - fihrest and pest) -1 des,

‘na’ certiliser Affaire was estat:l 1ghed tn foliow wp
‘he re meendat. n: 7 ‘he Ca'imal Fertit iser urvey and ‘o gpeaent & GVYey
‘n ‘he ferti 1zer nr- e * 1n “est ‘ava tha* will u‘i1lise the matural ras owail-

ar'e 'n that area,

he “nstriction 7 new TeptiliseP Tactaries 18 ewne~ted ‘n ‘alks slace
sitane an T, name't *he fer'i'iver factapies 1n ‘o8’ ‘ava o4 Vast Ys' iometen
wi'h eapacities o 1, tons ad 1,5 tams A samenis ner day rOgpertively.
ns ferti1l1mer ‘actary 1A "us' Yalimantan will use )}, toms of emeeie o Qag
“ar the nroturtion 2f urea and amother & tans for other sursoses. "Yhen ~al»
raret with the sypansinn of the “uspi fartory, smsunting te 64" \ens of smmewie
nar day, ‘e new tactaries will show an advance inthe aoelication »f andern
‘achaolrry.  n the neantime, 1t 18 nlanned Yo peaduce "7 tn the petrecheant ~a)
factory at ‘resik, houid these effarts be realised, LDen with the cavansion
7t usey, which will be rompleted at the Dagianiag of "lan '!, tagether Wi th
‘he petro~hemi~al fa~tory 1m remik, the ootimnted enmuel prvoduction of Gamage
t1~ fortilisers will b

1974 7% 110,000 -
1975 ¢ ns,™ -
197G 17 6,0 N,
1977 “4n 10, 1,0
1978 79 637, 1Ty, e

"Ne, petrochemi “al 1ndustry vas started Wy the reastouation ot ™ok of o
polypropylene plant with a napesity of IV N tong per year, Miich otarted ‘e
nrodung in 197Y, "his fantary has no ronmawion with +ther potyechent apl
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tive ,@&ari, re'ea. s an in reasin, . .3ze o cement, ne nr 11 t10n Y17ures Tor

LV weret remic 477 *onsg adame Y22, ongg ant ~passa 1!

o
' NS

1 e T, emedt oAv ot O ant 1MpaPt, e T T By
! "hoismnde nf tons

Tepaduction ‘mport ntal

-
1w 0 ™ = Al 11 e A
1 1 b . 1'—,~
B | g T AR
yaors o > b, 1, °
o 4 Ge ' 1.3‘,

at e 1 reves’ . “-ac feman!  nepeased far more Pariil than "= oo
aRd 'ha’ Rere wa: av IA~rease T I"MOr°s tirine the nerin, His Prowth e
M@ a4 2 1 Chrelem C.rren- roatis s ap the  rirtpresn 'ha ha: powmema’
1eeNn GEDOT 1IN, LLUTIREEE YIRS A AR B JEETE S : ee v e.r oW domegt ] -

1emany , norier "o 1n rease emen’ “roi. . . W Cemen' "lAR'E re A" ree

2OR' uMIGY “ons'ri 1oR A’ 1 ongE, ne ot ‘ti¢ rlants was schoduled for ~emple-
tiom 1R 1V 4 with a praty o Lon rate of o ‘4, Mhis will be follnwed hv
Oh SRLOMSIOn wi1'th a “apa ' T T A, Another nlant, with a -apa-ity

of 5 o tha, 10 undor ‘omstmiction and wil!l ~ome Y etream ia 1976,

At presumt, the adang ~emen! nlant s planning 'o mprinise the emi1sting
it and hepes that the work will he ~ompleted by the emd of 197%; 1ta pPreduns
tion will them i1nrresee by 11 ., ‘A, 'm the reirhbouminad af this factapy,
amother rememt plant, with a napacity of § ' a1 ¢ unier tonstru~‘1iom,
‘Wio plont will mot only help to meet the domesti~ i1eman' fr -ement, 1t 18 als"
wmperted to autend the 11fe of the wbilin noal mine ani ‘he railway service nf
Yoot Tumatra and 1t will alen heip to develnp the nort of eluk Tayur, therebdy

ubstantially susporting the dovelopmeat of Lhe region., ‘urthes it 4s nlanned




I

‘a ° > exman’ ‘he ‘resik “ement plamt in order to attatn a rate of productinn

A}

of T mii ion t ay O to expand the Tonassa ~ement plant to an increase

1n production from 127, ¢ a4 to 620,700 t ‘ay and (e) to construrt other
‘emen* r.an‘s in Jes* ‘ava, ‘entral ‘ava, %outh %umatra, North Tumatra and Aceh,
reze ~.an: were 1n:*1a‘ed during lan T tut the results will mot be fully seen
WRt1. *he besianins ~° Tlin T, 'f part of the projecte are completed within

the e~ 'ni ian ~erind, the demand for ~ement may te met. ‘lowever since the

pro-e~tc w1ll be ~ompleted anlr after 197%, ~ement imvorts will still de mneces-

sarv n [0 ani TOTS,

‘arle ¥ s we ‘ne -.anned prowth in the produ~tion of and demand for ~e-
men', Yom cnis 1’ arhears that there will be a fourfold increase in produre
“1om whi.e ‘ne demani will aimost double, 'f the demand for cememt is rorrectly
fore~as’, 'ter. ry 'he last year of “lan "7, there will be & surplus, which may
re expor‘ei. Theref-rre, i1nvestment 1M ‘he above cement plants rvd to take
eXPOP* PI8s. 1. 1€L 1Aty A ~unt bty assessing ‘he 1ntermational cemsat market

si1aitation,

atie 1., “s*imated procuction of and demami [or cemeat, 1974 75-197% 19
( housands of toms'

radu~tion Namand Taperts

" 2, 1,0
Y 2,66 1, 1"
1,1 Y108

W1
4,19

shAAE
‘NPing lan ', “omstruction of & large glass bettle factesy was comploted.
he demand for plate slass and bottles 10 estimted ¢ incrense Guring "l 'Y

80 ‘ha' 1acreamine facilities for production are enpectied (sse table 32\,
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"able 32. “stimated production of and demand
for glass plate and bottles
Thousands of tons)

q I t
® foacﬁon m .ma:cﬂon md

1974 1% n. 3R ,1 61 6°.9
1975 716 32.8 4.9 63 67,0
191617 A .6 46.1 n 73.6
1977 8B’ 46.3 5,7 R f9,1
1978 79 46 .3 558 R R9,1

’

"he figures for 1977 7R have heem covied from the document provided,
Wt it is sugpested that thers are tyvographical errors,




yns: ler-t. e enthi3iacm has veen exnrressed in some quarters for ‘be sstab-

Li1sh.ent of

a _-."1~c en're alons the lines supprested by 7.7V, incorporating
informa~.an, ‘es’ing An! ‘rainin” servires, and providing specifications and
VAT19:= ¥inic 3t a3sistance th Drocesgors, ompanies currently orocessing nlase
t1n5 ceeme: reas ratiy in'erested, ~u* womli wan' tn see wha* ‘he “entre ciuld

G JelTre camtlt v any finance,

~ere 1z 11:.''e nossi.il1ty of a ~ompletely independent organization neings
se* in. ¢ any-hins there are 00 many institutes and research centres row,

o

anscly witn 1nsifitient Yunis tH ~appy on a proner iob,

W

WO or-anipa‘inong, hnwever, are keen 'o have a “lastics ‘entre as vart of
thelr a~:ivi‘iess

(' he ‘Jire~lor o -eseaPch and raining, resnronsitle to the “ecretary
‘eneral of *‘he imis'ry of ‘ndustry, has pianned to estatlisn a lastircs ‘entre,
par'ly a- "he .aterials “esting “entre a! Jandung and partly, with the aid of
the ‘'nitei ¥in~dom Tovernment at the Leather Research 'nstitute at Yogyakartaj

(v" ~emiras (tne Institute of "etroleum’ which is responsible to the

iniciry of :1nes (ant o *he 'linistry of ‘ndustry), has decided to establish
a “lastics ‘en‘re a‘ 1°¢ latoratories at "ipulir on the outskirts of Takarta
and naz the su~por' of the Nirector-Teneral of the “hemical Industries. Lemisas
1c 1in no way controiled by  ertamina (the state oil organization), but rarrie:
it a 1ot of *rainine and ‘esting for this ins*itute and much of its finanre
resul!s from higs,

mhe (t' plan may proceed, possibly handling vetrochemicals in a

wider sence, whe'her or no’ 'M’" sumport is given, Scheme (a) will need the
gupoart of an ou‘side party sach as NIDJ, (Nepotiations with the 'fited

Vinedom Jovernment aprear to be, at least temporarily, at a etandetill,)

'nile ‘he l1rector-Jeneral of Light 'ndustries has not expressed a ner-
sonal opinion to the expert, the Nirector of Nevelopment defimnitely prefers

scheme (a’ or some similar plan that would keen the "lastice “entre under t'.e

control of ‘ne “inis'ry of 'ndusiry, ( he 45 or so comnanies in the plastire

neo~essins {1eld are consideres part of "ight “ndustries,’

Joth par'ies tried tc pet their representatives sn to the "lastics "raining
~ourse at Vienna. “he Director of the "eathar "esearch "nstitute was nominated,
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l without the knowledre of the axpert, Lut was turned down due to lack of expers
1ence 1n the plasticc te~npniogy, ie was, however, :1ver a fellnowshin to study

l research 1ns*1tutes 1n peneral,

‘he exper!' paid » visi' ‘o the Teather “esear~n 'ns*itite and decided that

"mT fupds could be used to Letter advantage in strengthening 1ts activities as

l a Leather institute rather than expanding 1t to cover plastics. Among other
reasnns, ‘nere was not eunnirh accommodation and space for new triilding was very

l res'rirted,

"t ‘he suspesttion of the .irector of “esearcn and “ralnmin-, *he exver*

' visite 2 new ulonk of laboratories at “urataya, nart o whinh ~>uld be made
available as a lasti~s entre, Jpain, tnese were not larre ennurn to take the
' heavy e;ulnnent neetedi and while there was 'us' snace oroa further miililine,

_/ +

the n‘her n.rinses for which tne labhoratory was 4o e deunter he testing of

l me'a &, v..oen’iar o.loan: thodsssffc were not 1leal commanions foroa “las*irs
‘en're,
' ‘n ‘ne »oirion A e exnert, 1f T’ feels 1ts mission 15 tn strengthen

existing 1ne'1‘.ites, thern ‘he "irentorate »f Pesear~h and “rainine should be
' riven support, n *he o'ner hand if the welfare nf the existing nlastics

Induitry 1¢ *he first ~onsideration, then ".emigas is the rirht choice.

' ifter cis~iscion with the "irer‘ny of "emipas and others, the supeestions

of tne exper! are ‘hu' 19 1% 15 de~ided to have the “lastics ‘entre at Temigas,
' then 'Ni7L  roul-d assist uys
(2} ‘moplyine a nlastics processins equipment apecialist (rreferably
not trom one Hf the major industrial countries' to advise on the equioment
' necessary

e o Y YIRS B A

%I Nipplying a lecturer 1n basic plastics technology (materials and
testins' for 3 months (December 1975 - February 1976V

' () 3upplying a lecturer on the processing of plastics (f>r 3 months,
December 1975 - February 1976);
(d) Tunplying a specialist in the analysis of plastics to work alongside
' a counterpart (early 1976);

(e) “uoplyins- a specialist in the operation of nlastics nrocessing
eqiripment to train instructors in the use of the equipment installed, ™he time
siould be me sonn as rossible after the installation of the equinment.
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Annex 117

CHINCITAL CONTACTS TN TNDONTSIA

J1CF TPRESIDANIYS CFFTR

Miprin Cedionn, tssistant to the Vice “resident

A

Crear ey e R D Y ey
Cd . .r.“ I

i-hma! Jlame*, Terretary Teneral
BT T USTRAL CE ITOITHICAL v ATy
g Monoy, Tirectcr Teneral
“oh. farmid i, Tire~tor, Nevelopmen!
“alm~rn us*afa, Tire~tsr, "mplemen‘a‘*ion
‘artarto, Tirector, "Misting "roductinn
"l~haidi "lims, Dirertor, Administration
TUIAT ST qRLRAR i INST T T
‘arijity ‘ringey Mdirdjo, Mirector
DURT OCTRATF TTNTRAL R LTANT O NNMUSTNOES
Soegir1 Soemodarsono, Director Teneral
DIFE " FACT YTHTRAL TR O TIXTILT OTNDRATRIET

Iman Sujipto, lirector feneral

ST OTHVRAL | F ST MDIC RN

Jilaiman Said, Director General
GonT o PA SWLOTRAT OCF 2T OANT JAS

*, "and jaitan, Director Teneral
LELTHAT, TLTH

Syarmf A, Loebis, Director
TGS CTAINTHG TR PY, 0RO
A. 'lamesah, Deputy Director and imn charge of "raining

£.INIST2Y OF AGRYUL™URF
A. Sshulata, Secretary to the Fertilissr Poard

sul jani, “ecretary to the Pesticide “ommittee

“satre
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“ENT"RAL FJRTAU OF STATISTITS
Juwandi, [mport and “xport Statistics
Yarlan Hendro, “roduction Statistics
"7A ATE RTSFARTH TUSTITUTE YOGYAKARTA
R. %unyoto, Industrial Development and “conomirs
npotomul jono, Scientifir Informatinn and "raining

Sudarjo, Lecturer in ".eather Technology
YATFHTALS "T3TTNG LABYRATVRY, RANDUNG

¥, Mustarid, ‘"hemi~al Analysas

. Pustandi,  ¥uel and Tubrirants

‘. “uhana, “aints, "lastics and “rgani~ °roducts

2, ‘lusan, Wuilding 'laterials
EnT AL RTSTAR i TNSTTTUTR, RS

Dardio Somaatmadja, Director
SEXTILT OCTUNALAGY TESTITUNE, RANDONG

171 bowo lMoerdoko
~IFMICAL RESFAR 'H LABRATORY, SURABAYA

. Satari, Manager
PFRTAMINA, HFAD “FFI'F

"udjadi ukarno, °roject Manager, Aromatics
OFR-AMINA, UNI™ 2 "LAJU

G. J. Atihuta, "echmological Tiperintendent
STRTAMINA, PLASTINS SALFS SPRVT T TABCRA™RY

Ny. ¥. A, Matulanda %ugandi, Deputy Nirector

TTRUY TETROXIMIA, ORTSIK
James Cimand juntak, Managing Director

5, ™, SEMWN QRFSIK
Momo Lekatompesmy, Research Hanager

P. T MAYER AGROCHWNICALS
Oerd Valbrocht, Jamaging Director

P, T. FAMA INDOWESIA
R. Jolew, Preductden Directer




emt ear - -
[P .~r‘l .

. "anto, “"arketing lanager
ST, DUA WTTTARA UEATOAL Y0, (DITATD)
XK. “hguro, danager

¥asdi, Accountant

T, 7. TASTTRN POLYMERS
S. 5. Sugito, Assistant Ceneral Manager Finance
Su ‘huig “heng, “lant Manager
Soengkowo Soengkoeng, “echnical Superintendient
SLLIN THDOMTSTAN DRVELOPMEN™ 0,
i, Levinson, "verseas Division
HOEryTS THDWHGTA B, T
W, Yolkamer, ssistant /anager, “ndusirial Mv.,
THTE VAN YUNSTKIS™ FABRITY™ R, V.
", "uinstra, Agronomist
™, T. INTTRUB, .TAVAPTA
’. . Frederick, Vice “resident, "rodu~tion
"hilip "olelough, Themist
~, 7. KARPLINDY ABADT
4, Nasution, ilanaging Director
7, T, KARUNA
Achmad Soemarsono, lanaging Director ("ommercial’

R. "jipto, Hanaging Director (Mamufacturing)

r, T, Mi3IL TNDONESIA

W, Rama
», T, PIONFFR PLASTI"S

Fandji Wisaksono, “residemt Director
P, T, POWFR CABLES

K. 3. Paramesvaran, "roject Manager
?. 7o RHODIA INDONESTIA

“hierry Poulenc, Neneral Manager
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[ 4
Fe Te WAVIN DUTA JAVA
A. Van de 3elt, Managing Director
AKoZooe 2077 THEMIT
e A. Van Driem, usiness Development
‘ A, ), ile1jstek, ilarket Research ianager
S and W RFRFSMMRD LTD
. 7. Scholte, Representative for Indonesia
1, !, Tatterson, ~echnical ‘anager (3ritish “epper and Spice 1e4)
BROKEN ("LL 30U L™D
Richard i, 'organ
AT T7AL CLANT TNTTRNATICNAT WM
T. “ennan, "anaging Director
TTLATINY
R, Widmer, “eneral “anager
gONDYTAR TIRE AYD ~Ux?™m 7,
%« Nelson “hambers, "resident
1.”7.7. GROUP
Y, Dunlop, “hief "xecutive
SIFLL INTFINA T NAL "HEMTCAL "0 RTPRISFNTAT TON THONTSTA
E. tesritz, "eneral lanager
UNICco
S, aemo, "esident Representative
UNTLEVFE INDONE3TA
R. ¥, Hadjiwidowo, Director
D, G. %ullock, Marketing ‘anager
UNIN "ARBIDT ASTA L™
¥. D. 98tjer, Manager
BRTTISH MIRA3SY
111is "owbs, Amdassador
PRTNH FMBASSY
Jo. Fo Moresu, ‘ommercisl Attaché
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AVET TR VAN TBARTY
*, Caunweber, ommercial itta~hé
vt oSTATTS TSy
“hiptn “1poto, ommer~ial Aseistant
LT T 0T THTTPNATTNAL DRVELOTMENT AND THNTSSTT VALLYY AITHORTTY

aul Stangel

210 TAS

ugene Sund aswadi

T TTI OHATTUNS
%, “, Jarcia, "esident Representative
. -astengren, Senisr 'ndustrial Nevelopment Field Adviser
£, T, Tharma, D" "olicy Adviser to the finistry of Tadustry
3. D. "wyer, Agricultural ’lamming
“. 7. isney, Fertiliser Marketing and ‘redit

. Verdrager, enior “alariologist

TNTTRHATIANAL BANY AR RTONSTRUSTION AND DTYTLNTMRNT
e e firOSSMAR
A, Siorrar, Senior \gricul tural Adiveer
R, 7. Jones, Intermational Finance “orporatiom
%, Turs, “ffice of “echmical "o-operation, Statistics
Ie 'eins
¥, 7. 7. Nair
Se Ho Dar
4. “enhinick
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1

Annex 1/

SN T AT T AT AN CUTYT AT QAN NMA T TTITAT S

TIh TR, 1973

A1l fipires are 1n tons nety an aporoximate allowance havings heen made
for markares, '3 ‘hese Ti,ires were ottained at *he end »T the exper:'s 3'ay,
‘hey may 1iffer slightly from fim.res piven in the text, whi-h were, in manv

cases, based nn preliminar: -al~.la‘ions,

ans ‘N3
Sulphur Ty ‘mlopen derivatives of
‘arbon tlark 80 hydrocarbons TTNE
. oy Sulohonated derivatives
Tyeen e of hyirnrartons Wy
v ‘ ) ¢
Yydrogen chloride ' “ethyl alrohnl n, 85
ae €
ausiin soda A%, her al~ohnls 1,2
y ic 4 nt lkali 7 .
austic potash and nther alkalis ’ cormaliehyde 57 -
Zine ' ~isins neroxide 2y .
Zinc oxide, an~iuiins 0 ! 3'( “ther aldehyies 4t
» iy -
-anaganese dioxie ’.. opmi~ arid 4,5 "
Aluminium oxide ) tcetin arid 1,3
T3 ' ioxid Ay
Titanium dioxide ' “-her ~arboxylir acids R R
Ammonium chloride 2
o Ammonium sulphate 82,877
Miscellaneous chlorides 2
_ Jrea 140,000
“hlorites 27 ‘ .
Ammonium nitrate 1,37
‘hlorates and perchlora‘es 1,9
. o o Other Y fertilizers 118,700
Sodium sulphite Ty 28
X “-20 fertilizers 215,000
Aluminium sulphate ,° 5
"o KZO fertilizers 70, 8N0
Alums 3,7
S Other fertiligers 6,600
“ther sulphates 591
o Orpanic dyestuffs 7,800
"hosphates and phnsphites W50
- Disinfertants 9,32"
Soda agh ?5. )
) e s Hiscellaneous chemical
'ther carbonates Sy sraducts a ’ 49,4°"
Sodium silicate Py,
Borates 1,7°°
Yydrogen peroxide 1,2
falcium cardide 10,180
R

4’ ™hewe sTe mostly mixtures prepared in this form as a remlt of chemical
processes, ‘iixtures obtained by deliderstely mixing two products are excluded,
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he following caloulations ef iaperte of plastics rew mteriele el
finished products are %ased on 1973 iapert etatioties.

MLAMEINS a8
“ondensation preducts 2, 300
“olymerimation preducts oA, §00
“ollulose derivatives 1,00
Natural pol 5, 980
“ther nlmz PN )
Total 1,900
{hoote,
ooRs, e.)
‘endensation preducte o
"slynsrisation preduete % i
Cellulons aripatives 1,990
Tthee nu-'dp‘ B
"otal .09
nn o

I
¥

"ele

Meefe

Demestic articles
Nppried hoot (leather cloth)
Bwees ond sndals
Paraitere

Tooth=bruthos

Toye

httons

Rll-point pone

Neabs

Mir dlides

Rostete fittinge

Plestie iamulated sables
Other apticles

Total 15,8
Orend tetal ),

)/ Pretedly innrvestly clossified and ere aastly
uunm\mn&ﬁc*m
e Yy the statistinl offies %o Yesh t
iele 1ave o greater mamber of subdivisiens. Mamuite ®

mm!m-o&:l.m pelysiyrens, 12,7961 miyseopriens, 8,000 ot ~
plastios, 1

4 r -
illaal&!!ci'ﬁ!!s
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Asams

. L™ w .‘w' "' .'r) T g PR
UNRATUR L B Bk | £ Aald

0 tariff or inopeant” “hemicals 18 1% per cen’, vi'h ‘he Tl iwine

sEeplionm
Alorine ? iydposh.orir- a1
*her nalnrens : Ninhurr st
arion i ePrury
Ryren 4 Alkal: s 2 knlre ear' .
alnhur . wetals, rare ear‘’ me'a’

and their 8'invs

he ‘ariff 'n Oroani chemi-a a3 18 1 per ~en’, Wwith ‘he "' w.ns

exreptionst

T T
ethyl al ohol ?
ther al~nhila, in-liine their ~rl rineted
or milphonated derivatives ?
Tethyl ether ?
omplex ethers, ether al~chols and nhemol ethers ?
Tanillin, neliotranin ”
amphor )
‘anone k)
vetonas semerally, ketome al-hols, keto=phenols,
qQuinones, keto- and quinone-al dehydes A
srboxylic acids 1
Nitrogon Jerivatives gonerelly ?
encent nitrile rompounds 4
sodiua ayclamate 4"
‘sgencastallic apd orgenc- i RePganic conpeunds >
Yitanins 1
L )
Thagase 5
Almletde 5
Antiviotice 5




¢ nemical o ada ght oh are
Kt ires

1 141 le, SPGAILI OGS &'
A5 oML 81 NS

an: i eg gid M- ni shed

RTINS AL EREE 1

.n.et qynthe’'l - rulcer

ava..arility feam “adonesian rroduction,

lapert of some
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sl
TOLYOLTFINSe  LATT FINIMYS

atie \) ghows prices ~f polyolefine, duty pai1d and 4delivered, that were
rorgived (oo late 1o be taken IMtS accoumt i the ~alu~la*inne submitted in
‘hic Poport. 't 18 perhape SUPPriIsing that ‘hey do not ghow more ~learly the
effer’ 1 'he increass 1n S1l prices, but like the 'apanese nri~es (a hiph
proporiion of the materiales ~"»me from ‘apan’ they seem to reach a maxiwum and
thea fall as though artual shortase rather than the hisher ~ride orives, is
the 4Jer‘erminine fartor, N ARy ~nse, a8 they are abnut *wi~e the 'apaness
rrices, SRAipASAt ~08's amd other fartors, such ar sale in relatively small
cueR'ities, My asaif partly mullify the effect nf the reaw materials rosts,

able V3. ‘'olyolefine, duty paid and delivered

—_— (™ por kg

Ly . -
November 197} 380400 379- 390 490-%00
December 1973 4" -4 545" 557
Someary 1974 997=579 b Al 600=770
Pebruary 1974 59630 b AS T00=T90
@reh 1974 4 990=610 700
April 1974 (L} nea, N,
Jeme 1974 47428 n.a. 6950=679
July 1974 175%40"  +  m.a. ..
Jeteber 1974 L34 ™ 0 an 47
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