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The transfer of plastics technology to develeping countries is effectue
ated through licensing agreements, Depending en the velume of a process and
the properties cf a product the licensing agreement has to enatle and regu—

late the transfer in rogard t  technclegicial, ceennmical .ad legal aspects.

A licensing agreement in the fi:l4 ¢f a petrochemical production of
plastics might be mere difficult t- ectablish than in the ficld of ;lastice
processing. Hewever, in each cass the agreement his te ceover all relevant
facts crncerning prrcess know-how, engineering datsi, guarantees, quality
control, delivery time, mrunting, start up cf the plant, instruction of

personal, payment conditi~ns, risks, services, patents and other rights.

The transfer ~f plastice technelegy to a develeping country 1s not prine
cipally different tc the transfer in 1 develeped ccountry. It can happen,
that a develeping country has a higher petrechemical devalopmant as a country,
which is considered as eccnemically develcped. In regard to petrochemical
production Austria can be regarded at the time boing beferz the realizatien
of the petrcchemical prejects in construction as underdevelrped, compared +o

developing countries as f.i., Mexico and Puertc Rico,

For this the transfer of plastics technclogy as it has been effectuated
in the past tc and from Austria may be of interest tn developing countries;

it will be discussed and evaluated in the feollowing,
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1.0) fyptri-n Pl ce T

Austria started 1is development in the field of plastics after the
sccond world war. The invention of uren~formaldehyde resins was done by
“ri1tz Pollak i1n this country in the early twenties. Baced on production
piinte for phenol snd .rea-formeldcehyde resine compression moulding was
the first atep 1n plactic: processing technolopgv. fompression moulding
moachinery has been develoved -t this time and the hand i1njection moulding

rocess for thermeplosticg hoes been efiectuated 1n Austria refore

world war I1.

The plastics ronsumption has grown in Austriz “rom 1 kg per capita in
13%%1 t0 more than 20 kg 1u these days. Considering 2 population of 6 to
million peracns 1t his grown from 6,000 t per yeer to more than 150,000 tons

» plrastice materials and articles in 15 years.

Contrary to 1 normal assumption for developing countries the influence
ot the existing petrochiemical resources as crude o1l and natural gas in our
country to our petrochemical production of plrnstics was very insignificant.
Considering an Austricn crude o1l production of 2.5 mill tons per year and
+ natural gas production of 1.5 bill m3 the Austrian production of plastics

raw materials 1c only to 20" based on petrochemistry ot this time.

1.1) Thermoplastics Production

1.1.2) Polyvinylchloride

After some tentntive cexperiments for PVC-production - immediately after
the war i1n Upper Austiria - wnich have not been successful, in the early
f1'ties » PVC—plant hag been erccted in Hellein near Salzburg as a joint
venture of 3OLVAY, INT and the bankers CREDITANSTALT RANKVEREIN. The process
(s tased on the reaction of acetvlene and hydrochloric ncid and the plant
has been stepwise enlarged in the following years, ~ccording to the growing

Austrian PVC consumption. Besides suspension polymerization products,

emulsion polymerisates in different grades are available.,
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1.1.3) Polypropylene
Following the MONTECATINI process a plant for the production of

$4000 tons isotactic polypropvlene was erected in 1961 necar the Schwechat

refinery, which provides propvlenc gus 2t o maximum capacity of 20,000 tons.

Due to the frct, that polypropvlene wra ~t this time ~ ratier new
plastics raw material, many yenrs of cxperience in plasties processing have
been necessuory to develop ~ -ufficient consumption on the Austri-n market,
which is now churccterized by selling the nctunl vroduction of 12,000 tons.
Propylenc a3 inventics of Prof, IATTA wos Tor the first time nvailable in
1956 and in the first years of production only i wount of 700 tons could
be sold on the home market.  The Austrion experience conlirmed the general
rule, that 2 period of ten yenrs 1s necessary betwcen the oppearance of
plastic material on the market and the integrntion in the processing industry.
The same period of time ws nceded for the introduction of polycthylene and
polystyrene to the market ~fter their ~ppearance in the early thirtiec.

It might be of interest, that no polypropylene production exists ot this
time in developing countri2s. However, the experiences gaincd 1n the
production field and by industrial -pplicntions could now justify the
transfer of polypropylenc technology to developing countries at optimal

production rates of 20,000 tons per yenr.

1.1.4) Other Polvmerization Plants

For polymerization plants, tased on imported liquid monomers, the
transfer to Jdustrin has been effectunted for polyvinylacetnte, following
the HOECHST process nnd for polymethylmethacrvlate according to the ROSTERO

process, eachk 1in the range ol severnl thousand tons production per year.

However, both plants nre relatively compact =nd 1t seems, that the
building up of such ~ relntively independent polymerization unit could
eagily be effectuated in n developing country, 1t the necessary conditions
of market, capitnl and labour are given as well as the technological back=-

ground 1in regard to mrterinl ~nd utility supplics.

For some ycars around 196 exicsted in Austriz a plant for the poly-
merization of fonm-grade polystyrene out of imported styrene. For reasons

of profitability the plani is no more on stream. A\t the time bLeing a




I1D/WG.27/7
Page 6

ralatively big production of polystyrene foam cxists in Austria, based on
1rported foam—grade polystvrenc. The importers of this mnterial have ex-
clusive contracis with owners of polystyrene fo.m machinery and are able
to serve thelir market shrrcs,

Today nll other thermoplastic raw materinls as polyethylene, poly-
styrene, copolymers cte. besides 21l synthetic rubbers are imported. In
the field of synthetic fivers we have only one production: 1 polyesterfiber-

plant, based on the importcd moncmer (dim@thylterephthmlatc).

1.2) Thirmesetting Resins Production

As mentioned before productions ror phenol and urch and lately for
melamine-formildehydc resing nre in oxistance for quitc some time. A new
process for melamine proluction hns beon developed by Bsw ~nd n transfer
of technology to developing countrics under licensing conditions could be

achieved,

Uren~formaldchyde resins are very important for applications in Austria
beecause of its richness of wood., Besides applications for glueing wood
turniture and pancls tice production of particlebonrrds (Spanplattcn) since
1951 (according to » Swiss invention) - under the application of heat (180°¢)
and pressure (150 ntm) - consumes scvernl thousand tone of urea-formaldehyde

resing,

Four plants ~rec ornducing polycster recins ~ccording to own processes

<nd licensing ~grecement: with foreign 'icensers (BAYER, REICHHOLD, BAKER).

No transfer of tochnoleey to fustri cxizts in the ficla of epoxies.
They are imported besides other thermosetting resin compositions for appli-

cntions in containers, for conting cte.

1.%) Pctrochemicul Conception

By reviewing thc petrochemicil plunning nd development in Austria
during the 1last 12 yoears the regult of «-veral deocisions, which have taken
place during this time, cnn he evnluated. “he relatively slow development

of the polypropylenc proauction wns retarding cther potential planning.
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It might be of interest, that at the seme time, a8 the polypropylenc
plant was erected, the pl-ons for buildiag up - poliyuethylene plant hhve beoen
developed so far that » tcrritory in the neighbourhood of the Schwechat
refinery has been purchised for this purpose; 1oter o duc to the telling
tendency of petrochemicnl prices the proajeet hne been cancelled. Tt g
clear, that the Sustrian potrochemical production of plicties would be more
develuped todny, 1 thc polvcthylene plomt in connexion with n cthylone
plant would hive been on stire~m since the carly sixtics. FProbablv o backward
integration of the cxieting monomer polymerization plants and the ricing of
a petrochemicol complex cennected to the Schwechat refincry (4 million tons

throughput) would have bowrn posaible.

Due to thc fact, thnt of nll existing plastics raw materinl productions
only the polypropylene plant is based on petrochemistry, the amount of
petrochemicils to the pinstics production was not very significant in the
last ycars. .dding to the nctual production volume of this plint the pro-
duction figures for formaldehyde (s one petrochemical component of the
thermosetting resin production) approx. 207 of the totil Austrian plastics
production arc hcleonging to this source. Formaldechyde production in Austrin
is effectunted on thc basc of methanol, which ig synthesized by converting

natural gas.

DANUBIA OLZFINWERKD Ges.m.b.H., o joint venturc of BASF and 6SW,
decided last year to build up a plont for thc production of 0,000 tons low
density polyethylenc. VWith this plwnt, which is expected to g0 on stream
next year, the petrochomical base of our plastics production will reach the
EBuropean level of the industirially developed countries. The fact, that the
ethylene plrnt in construction hns o capacity of 140,000 tons necessitntes
the planning of new petrochemical productions. Besides these plans at
PETROCHEMIE .\G Schwechat, nn oxosynthesis plant and ~ phthalic acid plant

are in construction.

1.4) Transfer of Plastics Processing

In the field of plastics proccssing o case study for the transfer of

technology of 2 production line for building clements to developing countries
shall be given.
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1.4.1) Process Know--How

The product consisls of a polystyrenc foam core, bilaterally laminatoed
with covering layers such as PVC, aluminium, chip board or as estos cemant,
PVC=polystyrzne foam and PVC-sandwich clements are processed intos
Doors
Decoration Pancls
2

Coiling Zlements.

Production, i.c. bonding of the top skin with tho rigid foam core and
the inserts as well as the foaming of the polystyrenc between the layers in
one single process is done according to the high-frequency process dovaloped
by the ANGER Company, Vienna.

1.4.2) Process ingincoring

Consists of sevaral sieps:
Preparaticn of the PYC material and transportation to the extruder
Production of PYC shoct and profile
Adhesive sprayinge cguipment
Pro-foaming station for obtaining the specific weight of the foam

High-frequency heating of PVC in presses for bonding with inner
layer

Finishing of thc cloments,
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1.4.3) Machinory and Equipment

1 Discharging device for sacks
2 Siloe
3 Containur, capacity for cne day's operation

Centainer tor rmustor batch
5  Weighing dovice
5a  Mctering device for liquid additives
6 Mixer comtinitinn
7 Twin scraw oxtruder
Twin screw extruder
Wide spread dic
10 Smuothing, enbessing and laminating calander
11  Forming dovice
12 Sheet take—off
13 Cross cutting unit
14  Sheet stacking carriage
15  Twin scrow oxtruder
16 Profila: dic
17 Vacuum calibration
18  Profil: take—off
19 Automatic saw with tipping truff
20 Automatic pre-feaning device
21 8ilo with metoring and convaeying doviée
22  Mixer
23}  Polystyrene spraying machina
24  Adhesive spraying machine
25 Mounting table and conveying device
26  Foaming station

27 Automatic stacking unit

28  Stacking carriage
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l.4.4) Staff Requircments

Number Shifts Total Characteristics

Material praparation 2 1 2 guni~skilled
workei s
Sheot production 3 3 9 3 skill:d workers
(fitters)
6 unskilled workers
Profile production 2 1 2 1 skilled worker
1 unskill:d worker
Pre--foamning 1 L) 3 skilled workers
Foaming 8 3 24 3 qu.lificd workers
21 sumi-skilled
woerkers
Finishing 5 1 5 somi-skilled workers
Stocking and final mounting 6 6 1 skillcd worker
5 semi-gkilled
workaers
) Transport and various dutics 2 3 6 scni~skilled workers
Fitters, olectricians 1l 3 3
Total 60
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Terms of payment:
1/3 on order

1/3 in the middle of the ngreed delivery time

1/3% on cceptance of the plant

| Delivery:

& - 10 months from dite of order.

Mounting and starting of the plant will be controlled by ANGER staff,
The costs of scnding the st~tf tc the place of mounting are included in the
above prices. . separcte contract has to be concluded on these services
in due time.

’ 1.5) Economic nnd Legnl Aspeccts of Tronsfer
of Technology to Developing Countrics

As 1t is generally difficult t5 provide cnpitol in developing countries,
foreign investments or joint ventures are often the brge of pctrochemical

enterpriscs.

Capital can be provided by the transfer from industri~lly developed

countries, as f,i, the OECD countries.

As 2 genornl rule the amount of the nid for developing countries has

been determined at the UNCTVD 1967 conference in lNew Delhi to 1% of the

GDP of thc participating countrics. In 1967 the ~il for developing countrics
amounted to 11 billions v 4713, of which the 9RCD countrios contributed 88. 4%,

. . . e .
international orgrnizations .4 and Enstern countrics 37,

Switzerlond's 11d is choracterized by the fr.et, that neorl only private
Y ’ Y J
resources have necn ~dopted., However, even in Switzerland the privete in-

vestor gets from the stote the guirantec for his investment.

Developmen® ~1d has =tartod 2C yeors ago ~nd m~ny multinational enter-
prises have been erccted ir the meantime ~ll ~ver the world., By 1975 1t is
sxpected, thnt thc development ~id of the OFCD countiriocs will amount to
appror. 2 billicr doll L. The modern version of the multinational

enterprise can ve regurded not only from the standpoirt of common guidance
ard strategy, but algo from the common usc of -r. intermationsl pool of technical,

fimancial and mansgerial reaources.
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Besides public nid, priv-.tc financinl -id ~mounts to APProxXs 40%
of the investmente. vor joining the o¢fforts by the ~pplicntinn of private
financinl ~id the APPT (Uocori-tion Internatiennl. pour 1+ Fromotion ot la
Protection det Investirgementis Privés ou Territoires Etrangers) was founded
in 195% with henaryonrtors i Gonceve. The APPI 10 corvineo! that oon incrensed
internntions]l flow f privete farios: Luvestuoonts coon Lo vromotod by the
conclusion of = multil~t: rnl convention, b ¢. ! on ztrict reciprocity of
generally accepted priveaplis of condict tow ris (nroipm propert -,

In this regnrd 1n 1207 » resolution wis ~ccoepted by tie OECD council,
by which OECD member povernments rewffirmed their adhercnce to the following
principles of internctionl 1 e

The right to fair, cquitnble and non—discrimin.ting treatment;

The obscrvrnce of undert-kings mwic by stateu;

The corryins out of dircet or indirect cxpropriations is justified
only it conducted with duc process of low, agninst the payment
without unduc delay of etfective compensntion represonting the
genuine value of the property effected.









