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Gencrr.l trends ir.  pro duct, ion,   conounptio:! r-.nd prices   \ro reviewed r.s 

v. br,ckground to  the various  f-.eiere to  bo considered.    The plastics likclj 

to be of most  interest   > ,:   developing countries fren the point  of view of 

potential  growth onl r   ip... of   .p^lict ion are the   ¡ homoplastic;:;-,    idu   pop*, r 

is mainly  concerned •... .  . y  1 yd ufi no,   vinyl   ~,nd otyron«   polyr.ier.     The 

principe!   sect ore of  id o   industry - pcl.-p.ier production ojid processing of 

polymers   to  finished o: .icleS -   .10  >..-: o;.-.ined in dot.il.     Comparisons '.re 

mr.de of the growth and   Liotribv.t ion 0 f pl~sties production and processing 

operations  in devclcno     ond  developing countries.     The growth of pi,-.etion 

UBCge in different  fiex Is of application    nd the extent to which thej 

hr.ve become the  proferì",d rr.v; materials for nanufactun.  of certain end 

products   in reviewed.     .Vr oapi'o consumption   in d.ovelnpod .'.nd developing 

1/    ? c  vuvra  on:l opime no  cr/.pr'.seed  in thir; T".p>.r -'.re those r.f the 
author osi do  not   n» eoss-rily reflect   the  views of the  necrcton.-t 
of UNIDO.    This docirr.ont  lir.o boon reproduced without   formal   editing. 
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countries  i0 corred. number of r.,r.rkcting fr.ctors «hich will  influence 
^lecxsxon to  :s,  inlc i.e,!  ^rtlc, ^CznzinQ    ^ ^;isidcrt(ît  c.„.   crtont 

•lt-.r:v.tivc i\ w .vt.vi'.ln  -r<:  ropl-.cvd:     r-i^c of   ^rii-l >r  illVfl„-H. 

::;:  distribuì ion ccctr:     "iu  ; itu"   • - 1 i <• •* u .-,*.. ..nu      4.iic   tiens:     use  una  -,r.l poeruble pro- 
•V-tic.n of cherts.     c-cr.,    r-o+/rr- W;M-'-  tni-   s~,, 

    '   "    ^ Wl"1-' Ulii  n vc   •    a--   ring -:n  tho choice of 
•L-mc pre ductx.n  proche    r,   a,•,,,-     lh,  first  v^tur,  x,n,  tins field 

very ofton    n cztruu., cr l.w prusu, ^uldxng Proc^:     t!.c  relation 

:-.rtriii C-[,CT,   the '.«.iweui KC?.1C  of production ..to1, o^ ^ L, ,]   c -st 

•i-pcadenc. on  ir.Ugrr U-; poly, .r producen  x,  ,-,la,d.     W tmcri 

U^"!    r;- glVun  ^  th<-  C'^-  ^'  ^ Pl-nt  tc  produce pipe,  botilus, 
-1-,  b,G, ,ud  c-cko,    .nd xn,octxof:   .ulid ,rixcieE fro, platica,     -cfercnec 

^ -Mou ru.de to certain L w c,:,it,.l  cost  ¿rocéis for conversion of pieties. 
ihv.  í-.ctorr; which v;ill   i »-fin nr-       •>•   ^ - x.Jiu.nc,   ...... c,    .   lir gemg lntc loorl  production of 

i-ay.,,i-s -iv the,  couriered,   e.ff.   ,vux   Mlxf   of r,v; mr.tcrir.ln:     extent  tc 

whxoh M^uf-cturc P.•  IK br.s.d on  iuncrtcd r:,i, nrtori-Is :.nd ?r: opoeto for 

-.xt ending thx,  sita-.tiom     interucdx-te ,r.nuf,cturc o: pl,stic coyunde 

W,¿ en imported poller.:     siZe ,nd coni  of ?i:*tc to pro due,  certain 

>ly..:cr:     cost  of locally ,roduccd Pol;,,cr vorcuc  cost  of x.portcd peiner: 

labour ,1 enent:     do^rc.   •: f utilicen of .reduction cecity:     technical 
: ..llln  required:     e-pcrturd t x,.n fcr export. 

Espies  -.re  then gxv.u of s, ,K ou.ipr.rr.tiv,   cost* which could be  incurrod 

• srti0fyi„ff -   do.,,nd fcr  sc,   LypicU pl.-stlc pro,uct  ljy lmpcr^ion ^ ^ 

-T uy deciding to vm^Tt"-    i +  I^--M U'A'tu^  u  loc"l^ Xwrcugh one or more  et-^c. 
Vhe pr.pcr concludes with , EUnm:,ry of the  different  ct^os of entry 

t     tao pl,.3ticB industry th,,t  ,Tc cr,n  to , developing eountry. 
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In tro duct ion 

A developing country may be defined  in  economic terms as  one  m 

VäI i eh + he -ir: capita national   incoûc   falla  below a certain level.     .."here 

comparisons are arie  îu   ..1:3  review me dividing  line between  developing --1-: 

developed .-reas hds been teuton as  ¿0      of  "he  'v r capita national  bicone 0: 

the U.O./..     h-is choie   is    .roitrary   ..at   \uiaii\   ore limit:;   ohe level  of 

income  chosen has little ei feet on  the general   concluions  that  are  reached. 

At  the timo of writi.::: tins paper there  are   ao-ae  two aoscn developing 

countries v;ho have not  yet   becor.e involved on any  significant   cede   ui  ti1.e 

plastics  industry: 

The  mdasxry consists of four ;aam sections:    Those dealing with 

a) production of plasties 

b) processa;  of  plastics 

c) production of  ancillary ¡naterialo,   e.,-,   stabilise•, 

plastioiccrs,   piane:: us,   ecc. 

d) machinery for pi accusing of plastica. 

The principal plastica  cam the -au r.rvt er i:\ls from which  t>-cy arc ir,.-ac- 

are  listed in   -able   1.     This  lia',   is  in  descending order of  current   cona,: 

in   the U.a.*.     Although  each 0"  the products will hrve  some  special  ir.en if 

turins or marketing  features  ¡?n understanding of the  f-eto-s   mvolv-d in 

deciding to go  into  th.  plastics business  can be gained by consiriar >..v 

comparatively small   grcaaa  of plastica.      -hose  likely to be of nrct   :r>\:-?<  :. 

developing countries   f   .a the pomi  of vie: of  grovrth  and rançe of  uae    a. 

the  polyolefms,   styron? plactjea  c.nd vinyl  polymer- -hi';»   1:-.  p.vrvgrvU- <-u 

have more than r;0 .'  a   -orld predación  todc.y.      "H; nosi widely lace-d a.¡ ' 

cherpest  of there  is   bV ,.     '.'hi r. perca :.r,  mainly  concerned wilh   -icao   l\:>-  r 

groupe  of produces   in   ,  a   comae    of the   Lwo mam actors of  fb. basirà co- 

production of polyicer  a  d processene of poller   to finished  articles. 

As the case m acora industries, entry into plastics is a progressiva 

affair which in a natica .1 scree is a procesa of :nteoaati0n buoi: towarac, 

manufacture of the be ;ic raw -ateríais. The factors which have a bearing 

the  initial and subsequent  str£C-o of this development   are revived. 
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Kon!, of i.<• •  omaro- rai* o.-/tcnoì s tant  are required for manufacture of 

r   arocfOFr,o  '-.'Vre  mbbtontiol   envinas  in 

• J  -7 s:  'di rig up  too oj 7.0 of  the  equipment. 

.(•:i   en;. ¡ U 1   cos*   nl,:.ms  ¿Cid   or.  a  result 

"oo-  ..r. Po.o a.   :'••.: producer;'/  mini y   m  developed 

fiordi i   by  ethylene l'ho re  ?S .' of world produe- 

•'.     : .   . '..     Similar fustero  dei ornane  tho 

• :  - P-: rtloalarly   eie  polyeiefms  -   and .at- may 

• r'.'t.u .lor.   ol"   t h o üü  UI'UUK   io very  like-   that   for 

polymer : •; <• a.. 

production - o: 

T'hiß hao f-'voiT 

production :.-' 

couiitri or.; : .", 

tìon IH ii: .'• .: ;. 

production •';;:: 

be ex'peou d a.- 

monomers. o> 

scale of n-nof 

of  pi or: to.        . ¡ 

vho raditi 

in   thio  u.-otoi 

U.K.   choi:-]   l,ho 

process my of ; 

9 omplo¿' mor.    : 

d: 

:r polyoty one and condensai ion typo resins 

.;:ipor 

t-rof: 

:   and  there   is a much wider distribution 

•Ay.-   ?.. 

.urimr.y  ir. no f.   GO  capital  intensive  rnd tho  firms 

•    ;:• ".   roi:   ... •,.']   ie   ni   !i   :;  v;-:;>..     .   recr.:i   sorvcy   in    \e 

' Iî'.VC   w- . ...   :.o;;;e   I ^3'';  ftv~3  ohooe mojor activity 'res   the 

.tu-::'   o:'   •,!.<':'(   r ú:  .¡„-i oy   !•-.;:; thru  ¿Í5  pcopl :>  end only 

w   u'••••  /:j;!. .      iooo  rorrp.a'.a-ivc   figures  for distribution 

of plastics processorsa 7 il  r! '' bl o   3 • 

'imin. r of 

Po..io   j 

Pro fe •or Million cf Poouletion 

Let m r ' o :o   (brazil, 
Jolo.,du'\ and *'eru) 

:;o; i 

Number 

22     V.'ost Germany 

Holland 

4 '      , 

37 

26 

The yroirth  rato  o, 

10 years Poo  r,.-.*\ a- •   o 

foresee.;    ol o,.-    of   t. 

that  by   the miU-i o " ' ;: 

taken t'a t of o lo/l.   i : 

th.    induioop  m most  developed cuuiii/ric s over tho past 

"   v    ono:?,.     ..'. period of continuing c::pe:ision  is 

'O'O   uuorcoLirp-  forecasts  that has b>:o n rado predicts 

ttio  oat put  of plastics  in vol'imo terms will have over— 

irpor-    1 ) 



i) Otto of  the main  factors  th; t   has helped Una growi !>  hac  b» f;i   •'...    ti'*,viv 

decline  in price   of plantics compared with  the  inani  of   iruT« ^siag ror1 

for many competitive mat»-ri.-'l:..-. 

typical of 

countries . 

do;/r;  as  nos 

in  the   e-,";-:   :if 

concurs, r. 

Plastic artico   s tn^v  o 

'.¡'i 

1 - 

f    " M;   a- V i vir,    "•' 't «> '•' 

i i     n;.' je. r   '.;»<. rm•'-n] 

t    -land.-,   lu   1',. 

M   "V        *    Vi ti    pi !.>'• 

il:; j.-ri-•. de. i su 

>- a. .rsdsc i i * s 

i " e   -   i'jv   L,, v'ii 

1 VPOS    Of   OCt) .-', 

in  dv.v. !•    .-«i 

Out C    -    •'•  l'i '•  llll.v 

a;s,d  os   «O   * tu 

h ssi >ì   un.k r   t h r 

1) Products  aimed  -t   A\r-. et  consumer  spenda-v- < .g.   domestic  arare. 

2) i'rodsC. s :',.;-u-   for  ssU     o other   industrie s  who convert   T:um  into   the 

finished  article, i   : . ;;.   films  for packaging;   compon«-sts   ;'or assembly. 

3) Producto   for asr'efs  existed  to  loc.,.1   euthoiat,    and P.Ov'ernrr.cnt 

spendo» g,   .. ;.   ; last.es  g.g>o  for erster distribution   schemes. 

The direct   rcisv/' r ncrh'.'t   is usually   th' OUL   WìH re  pisstics make   their 

first appoarrncc.      'bus rrr:;;. t   houever only  representa  s or ve   1c;   to   20       of  tho 

total  *Jì moat   developed 'Uìssirios  and   '.hero-  vail   be   nvuca greater  room   for 

expansion   in   tho othe .   : u>o  fields;   m  order to build up sal < s   in  these 

outlots it  will  be neccssae"  to provi d*.   view    standards end  i\. ii-.blc data 

on long-term  end uso  performance. 

Some  figures  for  :'A,  per  espita  consumption  of plant  c    in  a number 

of countries  arc  ¿-aven  in l'i,-arc  3.     Figure  4 3 .owe  the  relationship bctv/ccn 

plastic consumption and race of grotrth of national  pioduct. 

Plastics  Processing 

Tho    mann  fad ore  to be examined before going into the processing of 

plastics  arc:   ai.a,  and nature  of the  demand  in both home  end export markets; 

relationship   PJ  other rai; material r-,  av-    labio;   trends   in    consumption; 

selection  of  -.0 version  procese,     some:  aspects  arising out  of  these  are;: 

1.   ^election of   aid   r.roduct 

Consumer ;.r: teles ¿are   frequently .amongst   th,, first  to  be  chosen. 

The demand for then  is  a continuing one  and it  is  relatively simple 

to plan  successive  stages of production capacity  to cater    for this. 

Other  applications may be for a more or less fixed quantity»   o.g. 
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¡n     a 
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M;>« :  h-.r«   \ t. will  obviously Le  <;us..ntial  to 

i'íit     "i h  .1    t':  .    QíKJSlilV    l <"!    C¡ü.f í 1 C 1 >' >. t     to    ¡eVpp-Ort 
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, ' .. '    >roü^ticr  ;.i\.     ; roduct io:¡  of  ;.lo„8tic-: 

, '    :  '•       • ;• ;    ; ffidilí-1 l Oí :   ui'   pol.V., t' vi-il     ;-O.Cks 

.i,   !>;...-.! u íí '.:~a ,^rown  :M!\'  rr.pidly  U¡;..;i 

,,i.'   , • ••   ;iui 'tiL.í'C provide   ;\i   ir:d'.\-t   on of 

:,v   i,.-   Ir    1'•   '.o  bt    ...  ;    ik'A.l oran-;   eo.r.t :\/. 

;! '< j  •   ! i >;:::.   i¡.   "   .•..,    '. t..    ' .!••."   r'-.owt'i  i:\ 

. i     (.M   ..... 

art •.•-,••' 

.n A'-r.. i . 

mmV.er o? •   r 

to   »h    í•< .,• ••••   •   •   • 
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Cüí rc.;if.,'. 
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l.~.iy< '-      ' 

fari    •    : 

',iO; ".   i       ; • 

ii.      .U:íí -,;   ..- 

or ro..'-. 1 

induoiry. 

•j. 'A ¡  . "j;v:  .,,]\,;iU';:,   ;i cii. ar.t>on   soon 

r .rn". •* .     r;  r- ! ];,'i.n,uii'    f^r oth^r  r..v.,* 

V: r;   ;. '"•;.;.:   'À  :-.\    \;i il   d  p«~nu o :   :. 

>.!,:;;   ':.. t IVL   •>.'!'• ...i-V opi.rrrtion U.'JîCB 

«.   otliL.".-'  raw m, uri:!..;  -   -\ro   Lhoy 

. t , ' ; i v i >   <: o. >  ..;. •oooil 1     ..'.  '• î.J: •   'a   "or- i;~¿. 

•  • ••• t1;-. 1   .-•    .i.   v •';.nv      i.':   dev lo'id   couiU'itn 

;•!        o  p-p   r .'     ''..' :'er   .rxk;: - i :i -  .<niliscrc.     In 

1   •••••••:_',.   "••'•'   .'-..,'1 .r-îi-n'    .:•  :.-"    .'.-iv-in,' iroro 

i       ,o,.t  r-d     nw:>r^ over  r.   .-'.,':• •';£> r.;  d-   from  wovon 

i . .•>];•••:' ¡",'ì ^ r.:; ."nd pol-, .<i'.^p"l ...ne ^ t.c ,-.i"- well 

v .' .-, t lit ù:.! ;•;; J ndiudiv ;.' o ri ploei ¡:;. T. . for ;;ood 

rît î   u nu. iirvo  ötoj-ted  to fippe;.r  m thw brouory 
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.   ili. *"ort tVji  V'4 rullion tonn of VIC pipe- '•-vi   k   i,  pmi-;,-.. a 

,     used  in  "¡- et. r-.   '"r.¡-.,   mn r   the. p-ot   V-    -.    .-f..       ',>   r   in  m,ü 

IB   for  M -i   r  d :•'•'; n ,¡ i-,,    .-u.d    •„ t> ;;r>,» ;n, r.,       ,. .     -il '.•   i t 

h-E  nt-ruf   :,     ...    ..\u, A   t\>r   '. t   •)n¡-ori   •>!   ,,   ,ur   1     ce  nm 

Il    OÍ f-  I îi   '    j, .        .je   . , s,   ,'u., 

'l'-ir-    1;'   •-;•'    !.;•!'   '«     >    ftuv    il, .    •:«• 1    .•.!•.    Tis-    ! î-')r:. 

j)i *a1 i •.-.''•.   r ; .• 1     .M!     t   i:i   'ia   n ,¡3i   v',l,i  ,        or  .. -  npl^, 

ï'OIYK   .; -1 f< ri ;! ; -,T   c\".  ,i-y   r     r« ur  d   P. n inb.-- o»    tiri . 

for  i.'OJ     •     c-r   •r:.-..,p.->rt   :f  '.»-¡M.. •-.. ;   ->"     s       UCMIT»   O.    f l HI 

i"1'';''   - 'T' ••'.}     p J   ¡)'ir¡'.'.ii. .*. 

3.   3.ÌZ»-   en Ì "   nt 

The  pij'ii .     J   ,•;-<    r; i j   .or • oay. rtnig  ph-Uica   ¡r.'to   fui > c>.. -i produire 

-ri,    ;--;-:-n:r;3     t                  :l                    !;;.           •.:-"    n.     ihVi.iud '..;•'   -sn'M.'Oi!'.' 

^ proc* ;,.;.. L;   •-•..•'    -,'.:   •     :¡  !
I,Mü   of   ,. -¡.t.   er   tii-n,    -.il -i j r>e ..ú ; :UU;Uí-   pr        cv< 

such      s   i;,,!. ••'. i-   .   :'i¡l.h,w-   j-.    • >o 1111    M ,\i\ ,;;. >     ¿ri7  riM. ni   .•••"        r 

fi flVtii   -.;-•'•!'.••    • .•   I ,.v.\ -    !'úr   ;  -     -_:it ta---    -   ry ".'   rr-c, rv.         ,;.. 

is  ill ¡sii r 

îc Vi 1 D    '" if   >i i. 

c^'   :"»',/.        v. r   ••     . '  • .v   f-   ."'-i-   t:.     lev.."-: ,,.->^.   ,-..*•  .      .   . jtv   leí,.     . 

Z  }G  -   '!.,   r: ,,   • : .riei.sn   .    ^nent  r;¿j £    • •  -   ^  -, f,i    '.;,;.. r v-m 

mouldi nr.      :'i:i:;  .lift'  .,,»'••     ¡r  un-    oí'  ti;-.-   r.    ;----,.VJ w;v   first   vin'    r, n 

intO   pl'-.ti.   ..   IT;          r.n,       •(•••        f-    :;   1'    j     .to I.     .!', i-    'i.      f ! . i d   <v 

extrv,3i J ,. 

Ustiim-tcr  ...    *." ,    c-t;i,--l   '-'int:.   r. ¡aru! for  ..  xr.mbv.i'  cu   ni. .;ti.- 

conv^rr,i.-'i   pr.Tt .,-, o  : v-     -;-v¡   :.,   t.  >1- >.       1¡> :>    ...r     ¡'oc  > qi:iMc • r.t 

only,   arc   .i  3> d on   crm-.n   f.-ut.    .. nt .¡ron     ¡í..    ;; v   • ,-,d   .«.•l,.!. 

i     .     : i 

t '..CU 

iu'   jir-nt- -i ¡,1 ' !    J .:.     1?.       Uli l freie:- :     „; i   uisi   ) i, i D.-   > '-   r     .i. 

ÍilVCí3"t,ni'. /, \,   c(.-r,t   .'\ •   i:   i    „   ..n..   ^'ined  !',»   L«-    L   .;    •; pi¡i    » •.-. I*J:-I -...I 

proctür  «3ÍÍ....1     1K.í not>.d.     ")•.,   t'.u rmo-t cni M¡,-   proi«:.:'   ,,:c r il .„;;c   sh«, ^ 

"ö  iti!   r    '  ,-       nal       ;,d  -i i,;,   cf   U .    1   ;•  • c    i:,   r-    .   :.     ¡r r   •   i .   •   ! 

Cüiintri' ••    c:v   ,•/:   in1WT'U.¡   ',-r*   of       ..'i    .*.   . xti»   i   ::   lin .   Sí • - -, 

mouldm,.:   --f   « ,;> ici  U«   p ¡1 •.-.•.;, rum.   c/.d   l->'; ¡>r» -..• ¡;\   'K,U1.íí.U- Oí' 

compoiuidñ :T.    U;o w'ijt.pl...;  of  i>rocv.:'a,-;j i^'uw        L">¡•->    n.v M.nu.,t   m 

oquipnont   IB not   repaired.        th. r lew cost  p^ •<•• «:r   r.   ;:\ .¡ufi^tnix. 
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of fi ox ibi'.   -Uta rif'id poiyurüthp,ne foam orticiest  low pressure 

le/mir '. irv   of   Ì    r,"t. 

and p.»] 7( r,t, i 

Table    •'• .•-• v 

iTi".'if    TV.   , i 

Cllt-TT.t. .. ,      i-.'    i 

equi . v : i "in-.i 

Uvi -'liro, ..• 

hrvi    b-. CV:    ;   • 

end Vvc   v • 

The  vib • .    -.: 

q-   ':cl>r' Abb" 

P1P.D-L-1.T   :  . , 

end   ibi.   cb 

economic  vu 

bcloî:. 

a )   uü¡r.|), r   _ y 

A      mev 

ihm  w. ÌI 

•j   • i- 

o r  ly; 

ai ,;n i 

iur- 

prcfv..rr  ¡t 

of dirv>vb 

h. VL   . •  ¡tu •, 

opcrr.l i n"  • 

mr.iv.ri -1 P. 

b) Sir.--/.    : 

'!'h>-  Mi,;    -t 

hvmy  ;•. v> 

undercut.:   ,• 

i i••• Ì.'-'i  imc'i 

•    Villi, 

•n bor.tfi -jnd t:«r»kf fror, äISM fibre 

i   il' 

i ì 

¿i', c for +hi   producían conta of Ttielc» 

; ".'/•.lTiori  nrocooR   r>.     'fo      fixc-d  vri 

• r   i wìlwn  rrvryv.;,   -„-K ill.TV 

•'-.-T "i.     for   boi j d'.;.   O 

i   t '.3:,   M   T" ¡    r 

. r  vìi:;-; p r J -    r 

production costs   :: 

Ko v  ,ot   curent 

„v       r\w ;,ir.t .rials 

.v«. 1 '-piiife" ..o .uitrica 

"•nowr.  :n b'lgurc ?. 

'i   ..-(.   n   i     by r.oA   + h:„.;  on-   eonv> rr.ion proche 

;t   ovtruu.   is  :iot   alvv   v.vK. 

ctors ibacb   vu be   ìiivolv .d Tv   discussed 

y>vt   polvyiT'Vi.   is 

vtr'i'i   b   fbvv.        ;;   '.h;    /%: 

i  t.ic rr.-.vf; ctun. of 

,dv   by   injection 

o »     t ,1C     tliUS 

T ll 1 .1. -> t 

• r. m* 

n>. ivi er 

.-.dv 

,    * v-, 

* 1 f-,.l 

ÏEE1 V« 

•1 .!-.   . 

'U, iMtu.r 

ffiV by 1   vr  röK*   for  rm 

;w•:•;;•   >- wi   b¿   uvl   for prod   vr.-*    rileva 

iv-c¡i i r1;   raves.      in   a!v¡T.ofor.rn¡*  nliyhi 

'v   *obr, ted i o orciai 1 y  ;.*i v.   '.   m   sheot   but 

in geni r;ú   the  vuiu   rulen eyply  v;   Tor injection mouidir..;.     Curtain 
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mmií.incrn hr.w   *. favini«  U-j-urt-d oh.\ix ,  i.£.   vo«ìvH   pou-,   .-r.« 

fire  norr.v-.llv  r   -i<    \;  •   corn in; t. >u   v*   ti.jvtion   Jut    'lor  f...   ila. 

• ¡olltv.'    -r 

It     SB    î---. 

rv: nr. i. 

r h*.  >'* • -i ' 

mo--; 'i   ••• 

m   i.:,.).... 

m   t. « .•;• 

pi ."t.-   . 

th-î    r. 

pi - i     ' ' 

"ht    fu:- 

rei - ' -V'. 

forai -.. • 

incr <. : .- 

by   r:i   :: 

fi O *     - '   ' - 

6.    ...-'ijI-T, 

,• 1  .i ' 
il     4 V 

,¿)f« t..v r: more   vx;> 

: o i    -'!*   V" IB 

,..1 1< ;•  involved   : s  i:.:;;•-• 

-)f 

n vi v-.' o i    -he differ-tit 

-.¡Uli     r- au:-r. d 

¡res   = .v/olv-.a.   '.-•-•-r-, 3 i 

» •ii 

,n   1- 

:-i -i'"-'ii i- 

1 

Ì      1v dt-*-*-'.".d   v   . 

involv- a. •     : ' o:""-  " i 

prof ^ s- v r    :!.   - «•       •• 

Should   ;<    :••..•!. .'   -. 

to  r.dj, • • i-- .: ' v.-. :-   î 

ronce m- 'i. "'     '•   ¡* 

with   t.,»--.   - ' ,«- r*    "i'    ''• 

their  o..K ,     .    -    - ^    <- 

nttrr.rtxvi.lv  p :ck, d • rt. 

.H /«..-s    -Sa " "• i   ;.'   • --o.   i 

r'•-.'.inì * tv." ijr 8:tp-.T- 

:'*'   r.-'lr.t.ior,::   ::• íw>     i   "• •oi..;t:--v.c 

roi..y »i 

-i    H 'l ,'i, p.": i • .n 

i -,   '.il   out;; > 

pi- ni i -     :.»v 1:' 

lliT.    *.0    jJl'OVi, 
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Fioatto   'V'i' 

>ork   . .li.u 

cny:vv-  Jn   vu'>u 

1 /     vni' r* i 

whirh  should be considered before deciding to 

;,    <nelvdt.. : 

. ••...   -.ii'   r er rnr. torirj.8 

At OK,.' 

lis 

nh   importent   nmrl-'   clement   it; the 

.Oi<  l\ ,,, 

from  o " • 

i  -.lV".;     u     : 

int orr.:. >-• i 

i r: n¡ri. :'• 

to ! ev -   ' 

f.'.Cli«      .•'.-'. 

ci;I:t.   .    , 

WL. Ti      (.-.¡.il 

tod""     ,,i    ' 

f>i/      r. •.,     1  ' 

or li--; ue 

as others 

r".w n;-J    i 

fOVI.i-'-i-i-    -. 

ethyl env 

th; t   . v,    , 

dv \!>.,-i y. - .! 

two   Vu'-.r. 

to  the ucororu :-   th: t   ""ei  Vc   obtained 

". ou*'hir  e-r K-!   -. •->   "' -   r:-:od f^r very 

' .-.-   b     '.  c;".-r.r.H i'.'.'".   r-u7 '• i i or  ir.   'ho 

"•.   ii-': '.;\x:..r t ion   c-n^cr."   -o.h.y   f'">r 

i-   ;   n     -..:!    h.I-r:.:. ,    -. r   ir.   ^COBCPTV 

^.-r.djrt.    rd   -ir   : r    ;.:.   r-lly r   :--r(;e 

.,:-:.    .-.:•:.•..-     d .-      ."   *lo    ;M:-.    of   ti:, 

• -:    •_••  1,:.;-.   ,-r-    r..  .-    _;.;. ..        317'.?-    th.'d 

-   -;;:h   sh.   levi 1 :   -h::     r.   hrnr tr.xn 

Per  pl rrinp n-'.;  ""..AV: î •-, 

• • ¡-.--.ir-jl i :':;   -*>''"   • '"-i, •••   l •     ' *   :iv. ve * -.pir.-j 

'. _ • ; •. ' - j .   ;'/".; IT.'I.Ví'.... .       • 3 3   r ni cCo 

.-   -..•. \ ;     rev. :;-; ,r: -.Is rrinly those  in solid 

'"•.:.".v.-.   -.a  int'-rr.at ion.!  t'-'i".hu:e" whore- 

•.,ü  ore 00e. ' ¡ver.,     e ro  serious 

\ ' ..-.ii- up- pel y ru yr.r.e   er  ;:h-nei 

:v  er^tr^e  h.;.   1:1   th..       .'••   Ji*  poly- 

proùuctio.i  IG  r lenone   un-i rely ir. ni ruts 

•.troeorr.i. r   , e .   .''i   r : • .: 

;;. r r P.,-: 'r. r -re--y >'r.e,e . r; bulk eer. 

.. :u .ont. mèo civici; erre,- th,. pr.st 

* ïhylone  hrs been   shipped fror _>.~lriïd 

to doll.rd, 
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2»  Capital   and Operrá in«-'; '"-orcts 

Estimates of  capital   .utd operating costs for some plastic plants are given 

o; 

in table '!. 

Français  du 

plants var ; 

clear],-  : •-.:. 

included   i¡; 

equipm-en*    u 

install::;   " •» 

read/ raí i   : -a , e-,, 

Plata   eif   eue     .;: 

of prod'.;   •.     fee    • 

P.63  -'•••   '-'     :        • 

8i¿c of  poi • -.. e   ; 

example,   uh ..a 

tri fugo s   •. ace-    er 

6ÍZe. Poly. '..yl- 

tO build lar;- .- e 

improved. 'a 1,. .'- 

ethylene w-;= p , "Ù 

present t ina 1 ive 

Plant aice . :. 1 . :• 

there  ar:   r.er„ay   a-. 

'heee   uri-  derived  from  figures published by the   Inmitut 

r tol.   en   fuá,   Vuelish   d fi¿;urea  for capital   cost  of polymer 

•p.ìy  red in  studying pro,;v^r   i-   is  import a-at   :.o raidcra-1 .aid 

.y ..-   -;•   aèa eh   yeey  er.Vf    Le..e   prepared,     "or  (x;i;eíe,   "he!,   is 

:••,;.;..i-]   i:\peiidi-.arc'      'eis  can  reapy   froy  tl^   i,orx  of 

e.   inyteiK :   m  "   .••el]   cGtabí ich. d aroductiou   a: v-'- to   the- 

í  en  o    "r--.cn   Ladri   r>ite. 

ea.atrei   coea  p..:' annual   to¡ 

tu-dadiny   bulk  atore--, 
!eo,   ell   to  'ca   L re' ' ¡ 

or; eait   be:i. _,. ; on   f .•. 

i< pi:el   cea L^   directly  'vlee.d to   the 

.^..u     "cr   '..-anieel   ree cone  !)a.e,   is   a  liait   \.o  t'a 

-. j.,   free      .aia   d.penis on   fa. pertia.dar  ; rca.¡Sb^i; - ic 

•   - •-•   ".,•--~--»   ,j  <;;-'     -l"or. lieed e"ji' ee_nt   or va fa  can- 

J ikeÌ e   „o   ce   the   d. equina fa    ors  in vieteuaeeiina naeaiaem 

prevedrà     -   aood     aarplc  of  eta re    it   :•:-.    ":••. en  noecybl-. 

<   l-r-'-r  '...ees  .-a   .'      t _ .anoic.-V 0<-'   --u;   proeje  -lar;   '-•  <e 

* eu  laz'-.at   pol.'.at. ei e' lece  lia.-  Lor hi *-.•   pr.ecuiv   pf/- 

-   ...   • •    i"'oa  tilia   'ead    'rovra   .,o   1'ape»e   x   c    ...a  at   Lac- 

vita   a --aeacity  of  r-,,OOC   t':    ar     eci.sr    aearydervy. 

untertrat   far o*'...r rlusti'v;   euah  ee  pc-'e" a1  a.  cyai 

...rae  V;P..TU    f i.-   eleaa. io  is  lain,;;  pro.ie.eeC   a aio ; i ertile 

of 1> eer   'e.y,   1"),aüü   fa.     volyray, reea   .a on.   oí 

elee* ed afea  considerine: io-'uì   pruUaav ion  and 

pi-r.ts produca.a lia.-   polrauci'  throa-hoe- 

1 "•   . 

on ple.nt 3  wife. :   e opaci 

the first   po; -a*; re   " ¡  - 

table  '    ahova der'  ta- n neuer  of 

the world  ua.      incT%- eecc   since 

Fixed  coate  -JÌ m tief try are,   oreludiay d-nreciei ion,   er.  raaaìy   uae.d Oí 

labour  caara> e    ad  ,.rc reore  er leau   jnd.peedva     of +h._   oeptat;' of the 

particule a   .-a e.,  re  1 aa,j  aa   th>-   aa; .upae.i .   le.   a.  prince e-:,-   te.   ZCM.V. . 

One fined,   i t _r. aiticd shc-ld not   e.   cv^rloed..!   eu   à.   eoea.   of  royalty ;...c 

knoa-aow ices which    aay well   ejrio'int   ic  3   »o 4 ,    of   .he  a. llia¿; price. 
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3.   I!."Jipou." r 

líe i the i   pe 

indueuri <•; 

t/r IVi:  v. 

figiuxe   ii 

con o i de i.. i 

¿¡izc   of"   f 

empie "v . . 

Ti:, -i.     t-.... • J - 

/ji tniunv: 

the   ir e ,: 

most e,  •! 

rend nhoul• 

in ;)ül;,r; ,i 

to du'ii\ 

r. conoid. : 

uorl:   i:;  e; 

compel iliv 

isr,inte,i -„, 

vu lì   K   r. 

spcci'.l -.. t 

'„•port ; 

It   13  nrM-     r 

cOLiiitr.-en 

Vhio  >epp. r 

cenaci y,   . 

preduci i•n. 

cru  pr.-i.„ c ' 

ticnr  i.i-.i   -, 

will   1.    L     : 

styren-   rjia 

¡ili.1, nor production ero  labour  intensive 

s'V:mG  fjr tao output  per mren year from  20,000 

»...   il-A.-i  -re  700 lo   10CO  tonn,   vihorcr.s the 

->e;.;:",-1.,~ operaticele,  of   the type  end scale 

r,   :•:..:•..  betw..-v.;i .!"<   è')   SO   ¿oriG.     fho   smaller 

/i.e:r:  i.ov.vv'.r me:ens  thrt   the   totcvl  lebour 

.:i   •.. •;• ere rily be  V',r/ e.uch different   from 

!    er ù-vtlui;   pi;-» t.;. 

.,:,   ••:::,:"  in¿-   te...    üer;t :ee   uureeei s   eill   be 

e.-e  ei.lh.      ;ihi   ef:iile  ï~ç<<:"\:\ ci  te  operate 

;)'e.eeee  -.:     not   vor;/   iereriidae; or  ep^eicliscd 

• :'  er  -   short   er.¡ ;d.     '.'!nr ie  eot  the c~so 

. .e...    ,eoe.iie. .11/   pe'1 .• ih ed  e.,\ff lull  bt   needod 

ii.   o;.'v-i-:-.t).ou -   in     dd: l ion th--,rc eould  .:cl3   be 

I   eep..rrisv  í\.C.í:\ú  h" r, .redi run cf development 

• .•.¡rrif'    e"..-.c.  te.   prjC-.;"!3   remua  technically 

/ e- feu.  procès:.:   "eia producteen   end  ehere 

'.  ; ev';.;.-.rue; nu/yort  be-ner- VA mind that 

•   '•;':;c",j   serv- Cu  nav b--   ^ lo;:,? wev'   e.vn.y. 

'.il  V.    •   e::pc>vL  precee  of  pi .ótica + o  developing 

i-.'V,i.i   te ::  ;>r.'.et..e.  prud   ui è> .vdoped  conn triée. 
;vf,       -r   . he.'-.'.  /clyncro mede   e:  1-rr-c pleats 

-  •? •  i-:''-:-,;.-^.   o.i  u:e  producer   11  '.;•., 11   off -verginei 

e -.-  ori/  /ne*  cov^r   "i-e ver:.. ' "     -^r,:  ef 

'fre-   e'.••,,<,   pí"„nt3   le   dev lepin/ ..ountrícn 

r.,, ..    •••   ter.fíe   :.rd  : report   le   .ecen/ rc3tric- 

e::   :ue  d-    net   neoeer, enl;    ap'hy   'o  poly- 

.¡e'; »ru.-k. e:i srneil   to mediara sised plants. 
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Comprar, t i ve COB t g • ••-••   --   . •   -  

In this section  the cost  of  importing plastic ..r.icleO  ìK compr-cd with 

the coet  of mrJan.^ them locr.ll,/.     "overrl  necios of conversion hove been 

considered end  ia  one   or  ceo  cr.soo  the  offer':   of  UMJI.  r  the   oonvo-roion on 

locrdl,/ mede   ccr: pourra   >r. o:rv.unod.     M,e.   e esperi e o a hr...  .rot   bo ci '.--/tended to 

include   ;-.~-,!••'•'",r¡   re::-. d o-   lo<"ll/ -i  .1    p.l.-.Tnr  ..r   ,nly   in very exception"! 

cr.scs  would   -he iett; r be  justified by one end use. 

'hree  oxrjnploe h"Ve í:H I  ^'lus.n: 

1. houldod one-picc„  rol..)r.red  h7H  ohoiS. 

2. 'ijid i /''  pi/e  Tor ::,ai .r  dis .ribution. 

3. ":ißid tr-e;,/. r.r,  IV    votilco for foodstuff di stri but : on. 

Locel   preti:>- Me.;  --.rio  ,-r:   e;:prieer..d r.rs  r  percer t;v;e   of the  cost   of 

importing   te-   .hr. :ohoa /rod.e:,.      rr,  order     >  simplify  the   o~l culr.lion,   z-.v-.~- 

assumptions h-\ve Ix m v.r.de:   ¡Tor;':,  end  :i.iourrnee for iMor'td fniohod : Lem: 

hr.n been  tr.Cvu  :.e   !.'.        )f th-,   f.o.b.   p io...     '.orkuv; eruiri hex been  trie:. 

r,s nil:   over'-••...-de of lo eel  pror«. ssin.-r hc-.ve'/H n  ir.vo--. d.   ne  -.ccourrt hen be un 

tener   . 

1.   Tnoes 

A simple   e: :K   irvolvi.i:   foer eu-or/oeyl'e  ir   different  colours he:; 

been cbornn.     In pr-nre   the  r'riy.    /ill  b.    .r... •''ter but  oulle;* or.   .h 

ndditionr.l   ne fida  rerum-  1 dceo ned.   represent   '   sisifi err.  -leane ¡ 

e.g.   treblìn': tre number   xner-"r>e: the nejaufrotr red cent  of   tin. :;'.v> •••• 

"by leso  thru-   h, |r ,".     '.''iree   seeks   n   locrd  nuvrrf e.etmv   Tro.:;  bought 

in PVO compound end one  e-o.   of „rnufex anv   irox  loeellu   n: de  eo:-/.,'.!. 

i     ere  compered.     It  inll   he  noted thr.t   the higher!   erede  oí prediction 

oxcjnined does not  jur-t i fy roin?s    nto  locr.l   cerr.poiuid or j'h¡e Lì on. 

'OOJihie   Import  rcctrj e .ìono  or .¡.re ir-, dut/. 
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Import   • 

"rjvuî   ••' 

îîniu:'   .'• 

i i - 

2. Pipj- 

Conts '. x"  , . ' 

2,500 ;x,j   -. 

output   "a   '! 

cedei, i; t   ,' • 

be' impoi'V.-i 

VcbU   10 

.-.-•. niun 

r 'oU'i'im 

:vl 

100 

66 

61 

62 

..--.à  '., ;, t,/.-. from bov.^it   in compound rad jOO, 

-, ,~t i-,    iiv -Tjo.dc   .rmpouiid .-.re  ccmp~r-d.     .'.t rn 

.;.•. £•' ';i''i'K   nrkin ; Compound ìoc ily.       '^ 

;d  V'.Tt   -t'iCSC  Will .j     i \,  b'v x'.-.'T j urn 

'r.blc-   11 

^,,i 

l'mpo f ' 

Vitti 0 r 

luVl - x" 

ÎKW x! 

ni 

.r.ial: 

IT DÎT! 

i-or 

100 

107 

78 

76 

60 

57 

Frod^ 

r;c ••»i 

T.-..1  clo-r bottlcc fron bo^vt  in unmodified 

;,n¿  3^ million bottles >-r yt;.?x >.r.vc been 

iv   1  c-1  production io supported by r. amoll 
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injection moulding unit to produce polyethylene ccps. 

Tr.ble 12 

.iolr.tivc  costs  of  ut-minT iVb'  ~ottUn/Caps 

Import :.D such ^QQ 

l;rvnufr,ctur.  4 m 131 ; on  bet •. K G '--.UT. 

fror.   ',,,;;' t-1;   co..:po.-nd 66 

::wiviV.ct.-ro   ir) nUiw  bot ti es/wnum 
1'rotn  bo;e:;h;-1:1 oonpot<.nd 58 

»•'be possila;.-  .:i- rr-/-;r~ ;.t  forera currency vhich  n- be mr.de by 

producía.-   Ib.r;,     run;L     inc-^l"  rrt.cr  thru:   by  importing   then  ic  shu^ 

in mr\ble   1 ,. parr   h.    rn-    •••.,.   H   '\-h     1., „     r-, - v, -i  '"-u   -  •--t   '-"'>-'^  i\.-irch   mly provide  r. very 

-pproxim^,   Md.-r-tio.:   of ,:h; t «, :h:   bo  ^.cni.vud.     '.^cy^r.vc  r.snur^d   llir.t 

foreign ^T,T.- ..;ill   :JIJ,,  bc  ap.u  on c.,p.;r]   cqulr-..c;rt  rrA finiL.:,,d ii00d, 

or rr.w m~.ten.>le;   oh-y do not   ti,  into recount  the- possible errmmy of forei.n 

currency t irou,;;b  export::. 

'l'r'jlc;   13 

Possible,   .irvi-. ;r-   ...n  "-br-ign  b'rr-iicy 

làrrjnplc "» 

Productif:,  of   1   -.nil ion 
pr.irc of ;:''oc^   from  imported 
• "/C   oompo"nd 

Production  oí   pûO   Lune  of   rVC pipe 
from  locrlly r.i;do   b,'u  compound 40 

Product n;n  of 4  mil J 10:1 bottina 
from  impon-jd  IVb  compound 

000 in first yo-.r 

90 

45 

St eyre 3 of '.Yitry 

The  ce verri   nr-en   m  v/hich r. developing: country will  become  involved 

in  the  couroc  of  eotnbli r ,• n, -  brcr.d bon,  m  th:   plr.stir.r  industry c-ji not; 

be  summ-riectí.      ^efoio   prodo-uip: pol--mors  locelly   1 ;.  -./ill   b^ r;oc«_nnr.ry   lo h 

ci polymer pro-nairp- mdnntrp,   but   -.pert   fro..   ch:r:(   ch,r,   nr,   no h;rrd  ma 

fr.st  ruloe   -.s   to  the  swuorn^   it development  end tkv  order yivcn bwlc; in  just 

one of r. number of ur.vG  m  v/hioh  this could trice ol-.ee. 

ve 
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1. rr-nuf'-.c+.u.-. 

Thin u; •••.•-. 

nny per; ~ < 

peper. 

2. v'ii?'-ji   r. ', 

nr.tur       f" 

>f r^rMclv':  from imported scmi-finiahed pir.stic materiale. 

:'j-u,    •   .-:.i;.->"L, ,,ï.;;inoeriri;7 oper-rtlon --   not   involving 

:•  n'!   :•+:• í.    RI]]   -   :'jid hr;3 nob  hoen considered in   this 

roi";'oe m; O.ÌOI { v will  depend on the 

ccn  be  expeci od  'o be 

3. îïltr.r.l.r-  , 

mor':   ;'   ;.•. • 

4. Loc.-'.l   ;•• 

to   !J.    í'"- 

Oí; ',1  ,, ,     . 

b,\r:cd    .-i 

'L'hc-   f-irtUc :•   : 

conui J. n f!    ..'     ;, 

chornicei   iïi^.nir; 

"OUI. f;.¡ IL: 

t 

riitfor';: i •''.   '.-J  ':•'•: 

•   i ,~- :  r-*;' en uri 

;-,c.'.: i3 likely 

-, i.-.r.^e  o~pitr.l 

-.iid tiict  are 

of monomer e\c not  boon 

i ohemicl   "/id retro- 
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Typo 

Polyethylene (Hif~h Pressure:) 

Scyronc Polymers 

Vinyl Polymers 

Polyethylene (Low Pressure) 

Phenolic iLsin 

Polypropylene 

IIaw T'-.tcrial 

Ethyl em. 

Ethylene, Benzene, Butadiene, Acrylonitrile 

Ethylene, chlorine 

Ethylene 

Phenol formaldehyde 

Propylene 

Amino Renins 

Polyester lesino 

Polyurethan iDins 

Acrylic  .sino 

Ccllulosics 

TSpoxy 'esina 

Polyamide Resins 

Poly axe tri liesins 

Urea., ! clamine, Formaldehyde 

Polyols, Dibasic Acids 

Polyols, Isocyan-to3 

Al ky 1 Ac i-y 1 "ten 

Cellulose, I,o *er fatty acids 

Epichlorhydrin, Diphenylol propane 

Adipie .Acid» Hoxamcth.ylene diamine 

Formaldehyde 
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'-ble  2 - Distribution of Plantics fi \nti 

Western            L-tir.                Continent r.l 
'Europe,- ."nine-, '.frice  

Number of j>] '\i\\ 39 12 

launb^r oí*  !ji'.r'i " ,    '". -ndr.: u. million 
pepiti. *, ; '¡i 10 7 
Tot.-.l   C p   r.Lt.v 'r- ;;   •'. ?42<j 155 
."iVV.rrjrí.   r-vi- r. , f ,,         1  (     [•        ;          , 62 13 

A 

Poly ethyl o no  (Jjj./ ^_ ,-r;. uur-l 

''limber of pj.'^ìh' 26 4                           2 

fiumbur .if  r¡i- j, .:; / hiü.drc'i inj.il ion 
populm.-.n 7 2                         less than one 

Tot r.l C•,-,-• ri ¡-,••   •:/);•   i/'~ 1230 85 40 

Avor¿^-.    :-.[J •••'.'.•  ' ifv   ;./-, 47 21 2U 

PVO 

less than one 

40 

19 

Polystyrene     

Number -f pie • !.:- 27 10 2 
Mumb-r  -"-f   •'."]•.••••'.:        •••.Hi.'  ;i rral!.ier¿ 

P°Pvl  ; 1•'"•• 7 5 less than one 

Tot."i  ':-¡r.ntv   *'"'..   '   •- 735 60 5 
r.VCTCtfi.   ue,e>e; fy   'p.f   t, -. 27 5 



Ti- ntalo 4 •• Principal Primary Processes  for Conversion of Plastics 

PrococG 

Blow liouldin; 

Ccdcndariiv.-; 

CcG'tinÉ 

Cor.tinp- 

Compression I'ouldin^ 

xJx trusión 

Injection ¡'oui ding 

Low Pressure  L-\m initio']; 

Low Pressine i oulding 

End Product 

Botti cf. 
Containers 

Film 
Sheet 

Lr.rge  containers 

Cor.teJ motr.l   tub-  end 
componentn 
Supported  GìH,Oì 

.Imgo of nculded articles 

Cotvtcd ¡:'\teri"ls 
^ilm 
Pipe 
Profil   :.; 
Sheet 

1'igid ."nd  "lexiblo Plr.stic 
Po rim s 

Very wide   rr^ijv   .if done s tie- 
red  industri".!  "rtieles 

01",s s Fibre   lrjninr.t^íj 

Expended plr.stics for  insulrvtinf 
find pr\ckr\ging 
Shoes 



r.hh. 'ti« ¡nv-   . fí 1 <r.-- 

Pro ees:; 

—-—r— 

I 
i 

lixtruF1:'' 

 _.. — 

B-.~ ...,:i:.-..- 

v~<n:r-\ , (    -    r>-  : 

'c.-.n-rity '-'cri 

Lou pr. 

I'bC 1,1.3 • 

|;Jtc:;:. : yl- 

J.v 

'XI (i 

I'I'JV; ,,;:M.:í 

id ' ;•: ,i. ••• 

moulf'u. - 

;1S 
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Tr.blc 6 - Production Coats of Plryatico   •rticlcs 

1      Product Frocess Piratic 
î 

ìicc.vy Duty    •  ckr, .>:'.'--uion    ;\â : ol y* •/.,/! .IK 

:-: i : i " 

öhooe Pov.   • ' i-. ^;i:.r i"\>>;   oo¡v > '^i 
í "'o-.'idiiv rvi. 

i 

Gr,pe„city 
!TP/r. 

Prod ICI ') Oil 'ont 

i \ ••'> 1'-". 
1 -•. ; 

i,-i 

•¡e 

îpc ;rtriuuo:'i i'V«,   c tropea.;.! 
PVC 

^lSh  %:.s ;4...-:.; ... -i-.'i'.ij 'xi- .v 
t-'olyn'.yr.:.. >... V; 

Cr-.tcs Ii:,i> ci.ion 
Pouiciiuy 

;oly, ••yl..n. 

  

r ... 3>- 
y. 

Yoghurt Pot r; Po:t rv'fi v-,   • -d 
"!itr:::.Pr::j,;: pol y y y r..:"n. 

r!   !.' 
3''- < 

Botti 0 3 Tnd >.pr M.-. P-. .lciüi,: 

Injection r.O'.'Llr.'; "" 

i "o  comp :•... y t 

<p.,t/ i^' 
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Tcblc 7 - Size of Tonomor Plrjrt«- 

000 

1'^3 

.1 O/ i ti. 

100 

75 

400 

:oo 

A')0 
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Vablc 9 - :Tvjabcr of Countries Producing Polystyrene 

Ilo.   of  . roducinf' Countr 

Ho.   of P3.-r.is 

i^L 

12 

I'- 

ll 

30 

1?60 1C60 

6t 

or- 

121 
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fi^e     '¿at 

-.vi 

I Tori ,; 

h.    ( •>' 11 

t £,/ton 

1     "• 

!   1 ., 

-   -  -  ;.o 

.   1. -   +   14.3 

,   1 • '- "  ,:   •    ??.0 

'   1.. 
j 

::   í   36.0 
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FIGURE    i 
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FIGURE 7:      Effect  of plant   lo:uii¡ 

production ro,= t 

A V 

\_ 

*Sr> 

X 

X 
"X. 

b 
•••»-._. 

A - 

B - 

-Discontinuous  operation 

-  - botile blowing 

Continuous operation 
- pipe  extension 
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PLANT LOADING   'L 






