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1. INTRODUCTION

The poesibilities of cynthe* (o ratber proaduct.ion v Yogosievia
have peep discussed duting &8 *en jzar:, wheu several studies
have been made, anid *w({ prejects nave been worked cut. Bowever,
all the czaisulations .xndicavei tne negative eoconcdic effects.

The firsr reascn for pegar:ve 2conomic effects in previous stu-
dies lay in a reiat)vely swal! and unievaloped market of rubber
prceducts, and even in copsumption of syatbetic rubber, i.e. very
importent reason is deliciencyof converient rTaw materials,
because. of the poor, ope- sidedly develsped petrochamical product-
ion in Yugosliavia.

In the meastime the aitusricn begsn te change and during 1975/6
the essential prereguisites saculd bv acquired, which would
enadle the beginning of preduction of “vyathetic rubber ia Yugo-
slavia.

The rapid aaveiobytnt cf automcbile induatry, and to some extent
also of the other industries consuming Jsubdber products, will
enable the comasumption of elasm*nmer of about 99,000 t/a 1975,
and 130,000 t/a in 1985, respectively Sucbh a cuvusumption of
slestomer indicates the necessity for production ¢f general
purpose aynthetic rubber, aithough even tben, the initial cepa-
city will be relatively smali in respect of the capacities in
industrially developed countries. However, having in view that
even at tke beginning, 4 % of production will be snid in our
eountry, the positive eccncaic effects are.vbtained, which would
not be the case if a major part had to be exported at the export
prices, competing with the large world producers, with drop in
prices in dependence on custcms barriers and tramnsportation
charges.




By censtruction of slefipe cuompiex i1n Pantevo. with capac.ty of
200,000 of ethylenz. which abeuld ve in full cperativs 1n
1976-7, G, fraction wiii be a by-produzt, whickh wiil contain
more than 25,000 t/a ¢f putadicne.

The availability of auch raw mater.al will enable conatruction
nf @ plant with capacity ¢f 40 000 t/year cd SBR, vparvially
0il extendend. '

The detailed explanation of the market's growth rate and of
the reasons for adoption of certain V¥pe cf alastomer, are
given in the follewing report.

I1. SURVEY OF DEVELOPMEN] GF¥ RURPER MaNUF.uiiR Na
INDUSTRY TN YUGOSLAViA

Pne rubber manufacturipg ipaustry beg-r T deveiop rap:idly 1n

last fifteen years. as th- resait cf tLre ievelopment of automo-
bile industry. Previously. 1t almost a:d not exist. Prsrduction

of footwear ana ditierent technical gonds was Only 8 hanaicraft;
as pneumatic tyres are concerned, there was ouly ap insignificant
production of tyres for bicycles and lorries During that period

s number of plants was puilt for the production of tyres. Rowadays,
their production takes part in the whele production of rubdbber
.ndustry with 55%. It 1s lower then percentage of the correspoding
sbare in developed countries, where it amounts to 70%, but it

will continue to increase along with the development of domeéeslic
automsobile industry.

In table I are listed several large ruboer sspufacturers together
with the sise of their production in tona.
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RUBBER MARUPACTURERS IN YUGOSLAVIA

tres | Teemneed Lo
*Borovo®, Barovo 1,820 6, %58 5,969
*Sava", Kran} 15,231 4,895 -
*Pigar®, Pirot G,9%0 2,329 2.912
"Rekord”, Rakovica 5,386 5,432 -
"M.Zeakié*, Krudevac 1.868 228 -~
"Ris", Zeagred - 5,456 -
"Balkan", Suva Reka - 1,600 -
"Vulkan®, Ni§ - 1.106 1,784
"Zlatar®, Rova Varo# - 665 808

In the period from 1970-71, in rubber panufa-ture industry and
hendicraft, the achieved level of productiop was as foliows

/table 11/

TABLE I1

PRODUCTION OF RUBBER MANUFACTURING INDUSTRY

Neme of tbe product Yeoar

Tyres 7t/
Techanical rubdber goods /t, 29,474
Rubber footwesr /ooo pairs/ 10,977

i




- 8
Rate of production growth of tne groups epume rabed avove during
the pericd fuom 1966 to 1970, with foracasc for 1975, i1s shown
in table IIT .
TABLE ITI

RATE OF PRODUCTION GROWTE

Average annusl rate of growth

Production grouping 1970 1966 1975 : 1970
Tyres 15,5% 20,4%
Technical rubber goods 9,2% 11,5%
Rubber footwear 1,9% 4., 6%
Potal 8,9% 19,6%

An average rate of growth for pneumatic tyres at that period
amounted to 15%, while for the period 19790-75 it will amount

sven to 20%. According tc the Plan of Rubber Industry Deve-
lopment, the greatest jnvestment is progjected ipto this grouping,
taking into consideration the new radial tyres production. Such
rate of growth was predictad according to the expected development
of domestic eutomobile i{pdustry and 1increased degree of motoriza-
tion ip Yugoslavia. The lesr one in at1ll several times lower

in Yugoslavia than in West European countries Table IV , and
there ave still grest possibilities for futher expansion of
production or import of passenger cars to meet the domestic
denand.




TABi.E 1V

THE COMPARASION OF PASSENGER CARS NUMBER

Country No of irhatitants/car
TsA 2.5
Canada , 3 2
W.Germany 4.4
G.Britain , 4.8
Trance 39
Japan 11.8
Austrslie 5.2
Italy 5.3
Kiederland A .2
Yugoslavia - 28.4

The situation prerented is relateld to statistics from 1970 year.
The rate of growth o1 pamsenger cer number irn Yugoslavia is
shown in Tadle V .

PABLE V
BATE OF GROWTE POR PASSENGER CAR NUMBER IN YUGOSLAVIA

—e —— P e st

Yoar 1971 972 1975 1980
No of care 873,000 999,540 1.800,000 3,600.000
No of inbabitants/car 23.5 20.% 4.2 - 6.0
Annual rate of grow th 14,5 26.7  20.0




On +he basis of the developmeni VICETARGS for domsastic Car
industry 8sné trang «f geouwth o roliing atcck in exploitation,
the present and proay»itiVﬁ needn for tyxsea were eatimated

as 1t im 1isted in rable VI

TAMLE VI

TRESENT AMD FOTURE CONSOMRTIOR OF TYRES IR YUGOSLAVIA

PR

Yo Paaaeng&?-cerm'nn ' Trucks Total .
eax ooo pleces ooo pieces  t ocoo pieces U

1968. 1,20 599 792 3e.452 2,012 43,40
1969. 1,604 11,755 a3 61,142 2,587 52,897

1970. 2,088 15,259 1,061 45,594 3,149 60,853
197, 24569 18,806 1,187 50,753 3,756 69,559

1972 3,006 22.026 1,321 56,138 4,327 78,164
§§§3,;§§* y 5 2 13. 2% 16.0%
1975 #1770 81,180 124, 35¢

Taling into ccpaiderstidn al. tnese facts one can predict the
chargcterietics spd si~3 ~f friure rubber mapufacturipg industry
producticn in Tugoslevia. A4S 14 1s meinly supposed to be tyre
production, there arc two possibilitiss for its growbb:one simul
taneous with the ipcrease in requirements; and the other one muc
rlower, but supplemenied from export. For next several yea.s, tb
second slternative sesns more feas ible.
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{07 IMPORY OF RUBRER  TEEN C OF FUUISHEZ FUODUATS

Natural and synthetic rubber are both imported ir Yugoslavia, as
There is no synthetic rubber plant establisned. As it is shown
in table VII, there is & noticeadbls tendency ¢f incresase in

imported quatities of synthetic rubber with decrease ip natvral
rubber quantities, respectively.

TABLE TVII

INMPORYS OF ELASTOMERS IN YUGOSLAVIA e/

?yps of rubdber Iesr
- 1970 1971 1922
Natural rudder 19,000 22,000 17,000
SBynthetic rubber 31,000 29,000 36,000
Total ‘50,000 51,000 53,000
Synthetic rubber/%/ 62.31 56.86 67.92
Natural latex 2,146 24523 2,656
S8ynth.latices 2,575 3,128 3.233
Total - 4,721 5,641 5,889
Synth.latices/%/ 54, 54 55.45 54,89

The natural /synthetic rubber ratio was 0.47 last year, whereas
the ratio of corresponding latices was 0.82.

Until 1967 natural rubber was imported mostly from Indonesis,
and later on froa Malaysia. However, synthetic rubdber was
imported mostly from western countries /sbout 70%/, while in
last years the primary place in import is held by USSR, !us '
Germeny, Poland and Czechoslovakia.
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miavia. Ip additien o thal . Yugosiav.a €xporits Adme quant;cies
nf its tyre producticao. Bowever, Tugos.avia 1s «pendi.ng more and
more foTelgn currenty #ach year {or purchasice of elaatamers ang
rubber products, In the pericd vetweer 1959-1271 tne calsnce
between vaiues of imports and exparts .o ruLber manilact uting 1o
stry was as fcllows: /Tab.e VIiLS

TABLE VIYIT

IMPORT AND EXPORT OF RUBBER
/in miliion B/

7 1969 1970 1971
Inport 1.6 39.5 56. 4

Export 4.0 5.7 10.0

Pressently, Yugoslavia is "reavy"” importer cf rubosr, hecause
export value makes only 17% of imports value, snd thies situatic
will be even worse in future. This is one of the main reasons
for the establishment ¢f domestic syntoevic rutber industry.

1V. PORECAST OF NATURAL AND SYNTHETIC RUBBER
CONSUMPTION IN YUGOSLAVIA

The tendencies of rubber industry develcpment thet were aiready
pointed outv, are in accordance with the propcsed Plan of Econos
Development of Yugoslavia during 1971-1975 period, udopted in
Pederai Assemdbly in June, 1972.
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This document envimnsges 'he intensive m-dernization of Economy,
inirease in Work produckivity, with a fester growth of 8xpors

i
and subatantiel slew~down 2f import.

The emphasis of development in chemical industry will be on the
basi: chemical industry, whereby the petrochezical industry
will be developed most rapidly. Within this branch cof irpdustry
synthetic rubber prcdustion of 50.900 t/a is alsc enviaaged.
In connection to tha%, the future conmsumption of rubber was

* estimated according to the planned increase in precduction

capscities of rubver menufacturing industry for the period
until 1985. The data are given in the table JX.

TABLE IX
PORECAST OF PRODUCTION 4/

/

1 e a r
1971 1975 1985

Tyres 57,140 124,000 180,000
Technical rubber goods 48,311 74,487 105,000
Rubdber footwear 16,870 18,530 15,000

Total 122,321 217,017 300,000

Accordingly, the consumption of rubber in last thiee years with
the forecast growth in 1975-85 period is given in the tadble I.




TABLE X

FORECAST OF RUBEER CON-"™FPTIOB

fear and type o rraductp _ fotal SBR
cf elastomer Toves @ gggagzra} Footwear

1970.
Netursl Bubber 19,912 5.9 1,491 “2,7%%
Synthetic Rubber &, 041 10, SoB “,229 18,838 15,000
Total 19,956 15,797 5,880 431,971

1971.
Fatural Hubber 18 400 €, 744 1,974 27,118
Synthetic Rubber 10,74. 10,128 3,087 23,044 18,500
Total 29,14} 16,860 5,66 51,062

1975,
Natursl Bubber 35,944 9,20 Adi 45,812
Bynthetic Rubber 27,296 1%,800 2870 43,768 %4,800
Total 63,200  &*,000 3, %40 A9,580

1985.
Nat rel Rudber 50,080 13,0 540 63,640
Synthetic Rubber 41,720 19,5% 2,160 63,410 51,50
Total | 91,800 32,5% 2,700 127,050

Table X np:tsuta the present and future consusption of SBR,
£oo, as it takes 80% of *“otsl smount of syothetic rubdber

consumed.
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The quantities of cther, special purpose types of aynthetic ruo-
ber. wbich will be uSed in the next twelve years are smsll, am
they all account for £U% pertisn of the tutal synthetic rubber
consumptior in the country. According to the forecasts made

by the experts, the share of SBR should be increused even more,
dve to steady temdency of replacing natural rubbser ty synthet:n
one.

V. SBR-REASONS FPOR ADOPTION OF TYPE AND CAPACITY

Keeping in mind the situation of the world preduction and consum-
ption of synthetic rubber and its increasing consumption in
Tugoslavis, it becomes clear that Yugoslavia should begin to
solve the prodlems of supply of synthetic rubber from own
production, erecting the general purpose synthetic rubber plant.
Last year, Yugoslavia paid for the import of eiastom:rs mearly
21 aillicn B.

Today and in neer future, production of SBR in Yugoslavia seems
completely Justified. It 1s the most widespread type of synthe-

tic rudbdber in the world with well known and established technology-
BBR is the chespest synthetic rubber today, with relatively eesily
availabdle fmq materiala. SBR capecities repressnt /3 of the to-

tal synthetic rubber world capacities todsy, and ite production
makes €0% of the totel amount of synthetic rubber produced. SBR

is supposed to cover B8O% of our requirements of synthetic elaso-

mers and in that way our import would be reduced to a great extent.

Ihis investasent programme envisages pmductidn of SBR which would
be partly oil-extended, with cepacity of 40,000 t/s. The capacity
of the future plant is conditioned by two essential factors:
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- requirements uf the Yugesiav market
- aveilability of raw materials

As may be seen from table i, the expecced SBR consumption in
1975 will be abcut 35,00C tous, wheress in the pericd until
1985 it would grow up to about 51,500 tons Accoro:pgly, even
at tis beginning of producticn, about 88% ¢f produced ruober
would be consumed in the country, whereby this percentage
would be gradually increased.

Raw materials

As rsw materials are concerned, butadiene, the basic one will
be availsble i1n Yugoslavia. There is a big olefine complex
being erected at Panievo presently. and the avaeilable quantity
of butadiene smounts to 29,000 t/a. It 1s posaible to make about
40,000 t/a of SBR out of that quantity, and that will be suf-
ficient to meet the demand in near future. SBR production should
be oriented towaris obtaining 0il- extended rubber tc the greater
extent, because 1t yields economic advantsges. The market snalys
sis have slso shown that oil-extended rubber is consused in
doudble quantity.

Styrene 8,000 t/a of styrene should be provided from import,
most probadbly from Romenis, in which case payment will be ef-
fected by exchange of petrochemical products.

Extepder 0ils and some other chemicals, that are reguired for
production of EBR, will be mostly imported. ‘

SBR cen be obtained by emulsion process, i’ FiAPAe ¥ .s;;alzi /5“6;
solution polymerization process. ' ' :




17 -

Hot proceas 1e genevally abtindousd rnow. bDecayas Cwlid p
yields EBR of bettet qualivy.
<\\
AW
There are certain d.ffereucies i1n micro and wacro 2 runture of
the polymer molecules chWtained by Arffiorent precesses These
structure characteristics mainly cdntribute to the properties

of the elastomer during its processirg and aervice Life.

Mo2as

b

Be, cold emulsicn type has better elastic and piocessing proper-
ties and has almost compléetely superseded the hot type. The
pajority of SBR in the world today 1s produced by ccld pelimeri-
zetiop process in emulsion. Sclutiok type is rather new one, as
its production started in 1965. It Las anme advantages when it
is compared te mmulsion type. However, at present, its quality
does not meet completely the requirements of tyre producers and
at | therefore, only small quantities of stluticn SBR are used for

2 these products. The mosily quoted reasons are: high price and

a f_ more difficult processing of the new type.

sl e R R R R

¥ i: Solution polymsrization plant seens t: be eusier to Tun, provided
2 that during polymerization, water and cxygen are completely
excluded. Some of the adventages of the solution process are:

&

98% conversion of monomers

production of polybutadiene in the same plant
easy cleaning of the plant

timple waste water treatment

]

L

The total world capecity for SBR producticn amcunts to 4,816,000
t/a in which solution type takes part with about 10%.

"G/




This amourt iz :»pe terd 0 uToseg b B Lm0 & a7y
and witn %be aew cépscit s, the EETT6NT Darf .. pah cr (F eclgron
type wiil Le .ncreqacd s, g-.ficany iy Bewever tre aciuticy I A
Ber 18 not wideiy wsct for *he prvduactisg ot Y re s and ot s

not possitle to predict (ts furure puBLYin ¢cn tre Barker.

Taking these fac'z inte ccme.ierat. .p -t w3z trather d.f!:.cu.1 tg
decide which ome ! ‘w, possitle types ¢f 5BR would b poanoad.

Due to such sit:ation anc Ke-p.0g In 2ind *ra® rulbey marks- ip
Yougoslavis s o ve Y (ARil.ar witlih oo.ub . oD elmeremes 2. thoy
PTOGram 15 considering "Le pr.oQurtint ~f pmusiwien SEF

Revertheless, it .5 expeched ‘har URIDD & heip zw o th.s pat er,
¥
and if it 18 peccssavy. the veckno- LONOOELS P e, ot the
plant will be revisicped for the s iution type

VIIu MO**E‘})SQH‘H' ‘ ’ ’*t“‘ f ‘g‘. &%tl %JYKQH‘F?I(}
‘ RUBBER PLAST

This plant wil! Lave » de8.gn capacity of 40,000 *7a. Tre future
: plant is foreseer o pr-Ance 12,000 t-a =f dry rubber apd 28,000
. t/a of cil~extenned coe.

Excluding of?f si*es, the plant ¢ divided .nr. o1 bawis
secti~na:

- storsges for morcmers snd the solutions nsk* Tp building
= reactor area

~ Tecovery area , ,

= building for finishing facilities and storages for vubber.

The beginning of synthetic rubber producticn 1x foreseen for
1976.
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W .

The factory is B“iRg tu be Y,

"8I888 roctt apg the tutal
construction Co%t2 are eat

tmated to about 17 milivan 3.

Out of that sum, 7 miiiion 8 will be in

will cover the costs of equlipment engineer:cg apg sthep
necessary costs. '

foreign turrency and

The cost of ®quipment, for :the *
sccording to tne jatg from seve
including waste water treatment

Tattery jimii* wWas estimarad,
Tal firms, %o 4.2680,000 g

-

The total Dumber ¢f Fevple whe will wryp the factupy, iecluding
ddainistration ;e 124. Elever of them are highly educateq, 43
are tachnicians and othurs gre highiy Qualified, skiljeg and
unekilled workerse ‘

?he aaticipsted tige of con

struction
80 that

18 three-years teram,
net sale is expected only 1p

the foursp year

The whole snnusj expendityr
nst sales are estizated to

bet income will be about 4
Trespectively. Deprec:

e wili amount ra 4,980 500 &,
14,148,000 g Therefore iRceme and
+170,000 2 apg 2,740,000 &

aticn amounts to 1,160.000 §.

It 18 estimatea the® ia the first

will be used with 70% of 1ts capacity, in the second year 90% |
and fyl] capacity will bpe &chieved in the thira Yyear. The
Profitability obteined indicates net income ranging from
1,240,000 8 to 2,700,000 8 Auring ten years Period of credit
Tepayment. On the basis of guch business Operations, the

net income of the Plent will ve equal tc investaent share
soon after the fifth year cf operation.

Year of cperation, the plant




The 71226 . proauits vaed fur ner s3iz2s zabzmation are similar
te¢ *he 1u7Ax pr.oae Lt West Tur(pedan cvuntries Suach a8 level of
pr:ces g.atant. . v oaverage poofrtaninty of inveasated capi-

tal v L& ~0v.cw: .nat e:se of “he plant «D D00 ¢s, 1a

limived by the Juan-..y 2f avai.adle butsciers With such capacity,
the plan™ s <pn vhe lower wnale o7 eplibue and nust be provected
oy the measwies { thé economic system. Uodaer such conditions,

1t canunt be expecied that production coets willi be lower, as
compared . the productr»» 3f BBR in Jtaly of W.Germany.

The ieve. «f s=lling prices. with which domes.ic rubber will
enter the parke!, 1n Yugosalavia, wbers there are already large
producers froi East and ¥¥st Farope, is very importart cne. The
prices foreseen by tbe progrem: SEB - 420 /v and SBR 1700 -

330 2.t caanct snrvive withcut special pretection by the econo-
mic system at ieast "o such ap =xtent t¢ which the foreign sup-
piies are stim:iated vy the.ir local axport trade systems,

Ae .t was a,‘x‘mady genticued, the future synthetic p.ant has prio-
rity accordiug to the precent Pian of Ecooomic Development of
Yugos:av:ie, aind 21a 2etsblianuent wili be supperted by the
Goveromenc. 3ome ¢! the special protectlon measures, in con-
sectirn with cust.ome reguiations &pd tariffs for the plant equ-
ipmert, have a:ready beeo proposed and’adopted It is expected
thet svme cther Len«fita wili De acreptead, too.







