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u |N¡fiGj>rrao'; 

i- Emulsion styrene-bm aliene ¡¡vnihetie  rubier   (SHK)   i-. bv far  the i.wst 
widely  used   typ*'    if   -synthetic   rubber acroi.,   the wurui,  end v»il   reti-iln so  tor 
many years   r.o com*-.    With one  exception,  viz.,   Fir<» .t one,   the various  tire 
companies in N.  Anwrtca, W.  Kurop*» áti;i   latum use emulsion  SBR a»  th«   preferred 
main elastomeri,   component  for  auloconlle  tiret» -  the   latest  single use of 
synthetic rubber. 

2. The  technology  for the production oí ejwltilon SUR  hat; bren fully 
developed coranerriully over ¿\ period or soae 30 yearn, and  Is readily available 
fro» a nunber at  licensors,    of the ten developing countries which built  their 
first synthetic rubber facility since  1962, nine af those pianti» wen  emulsion 
SBR. 

3. The present paper covets four urpj» with respect to rhe economic 
criteria fcr the es tab] I fitment of an emulsion SBR i-iciHry ir. a developing 
country: 

a) The various cost, component»!  :->uch it s capita)  cost,   license  tee, preproduction 
expenses and startup co«;ts,  and fixed and vaïiâbie  production costs, are 
presented  for  n typical  SKR plant  ni   capacity 35,000 metri«-  cor.h per year, 
and a calculation is  made of  the  neie^sary  celling } i Í. c- oí"   the ¡irnducts   to 
obtain a particular economic  r;>furn on  Investment; 

b) The sensitivity ot the above econoa*cs to changes in vari-u« far tors *,urU an 
sale« buildup,  plant  cost,  ani monomer  costs,  is evaluated; 

c) An examination  is «vide  oí  the effect  of  plant c.jpa*-ttv 'Ver   thw ranee 
20,000-100,000 metric   tons  per year  on cost p*r   raetric tor, of   installed 
capacity ano  all-inclusive production  costi per metric ton c!   the products; 
and 

d) An examination is made ot tin- correlmioo between the Cross National Product 
of various countries and the existence In those countries of general purpose 
synthetic rubber plants. 

II.       KC0N0MI <>•> OF A TYP 1 CAI. SBR PLANj. 

4. The aira in presenting in  this paper  the economic» oí a hypothetical 
'typical SBR plant*   is  to draw  to  the reader';;   itumKvi whüt factory must be 
taken into account  in calculating the economics of a particular plant  In « 
particular   location, and to give only n genoral  (but bv   no céans ai» Absolute) 
picture of  the economics of the production <,f SBR. 
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'•'"••      t     !   » '^l- ÍOU.S 

i-.i: io,,   M;;   '>C  very 

•:<'   n\: .is  /..- ».laws; 

Hi   J.«I)I.<.<   Jt   ,j   f{iif*,r,   ,.....,.,     , ,   , 

syn.heti.    ruibt-r  f-i-PIt-   (ñ'Xs "    ''   '        *u ,H**'n   *;'R •»¿»»it»   HI, if   as  thu  first 

'h* »»rlgl«.,J u-,ie,n c:?,^lL; Ò     '^% f^*1 * "% ;'"  -;g" "u'  ,hl   *ot1,1 áinc" l^- 
wrric tvm w y..a.-    Vt^ nr    .    ! f a:!v;' ,;*t,,i v'll<:   i**» ¡''300 to 60,000 

i-ttftr £fÄürt- UH, tho.í.r. v':*'^   t^'aL :;',,'"-"> ^tric tunr- ^ >eir- The 

tS
      •'»••'»    '    -.     <   «J« Vt^^jT.Jn,-   .•_;;• of; try. 

/ » 

3*> ,í<€H> ne trie  i<nlS   p*.r yt ,r   :-. ; 

Baui'iy   1 tri   ,  p;.«ïf 

Tot'il 

"'*'1   *">v i,;t -f*1'. M. ùLì< r-Jar.-s   o* e apar, i tv 

(¿Vi4 ,_, •./;_0 '.. s, * 

1 *;:¡j~. 

iht    Fi'Opt"    i}f     i Í .. f.       ir»^'      .... i », 
P*   u.   il..,*.   inLuwcl  A«,  ti.lv  •-»i.i tute  i-    hsi..(,   4Î-,  .^n.'.dtv  i 

Pi Ce lift t*    f'tfi» 

'""'  ai     i>,a' »' ' ->-;»'iï^ ¡'écrit-  tons per 
B* A ri:.«!.vr..i!.li:   Ut«--.-..-   i. .•  r 
v.-ar would b« t.s.   $1.Jû0,0îJW. 

'-'rif   t.."Kf.'iloj-y   aia»     f»i*'i.'!.   -.r.,- •; l*-.J   M    ' •' -       t 
»co wiuhi   ¿»„-ludi   .},»• t..ì..ir d,-„-   ,.  .„   •-.,.',.•',..'     ,  ,t  l''i','t'.V   "'x'iHt'  '>-r such 
CMntr...t.,r   t, ¡.r..;..,,.    u,   fiw.   ./„, ^\ ^^  x  |¡

,tn '^ 'V»*", He-, à«.»8 

••tfint   the-   p:.M.ij,   Mu-   ï...»n;, ..i-ri.   •'••'•       ••   "     'V  : "*"*1   *äi'ü '^u'* : «: ¿=   and ..-oa- 
rptnati-  'h<-  ;.lant.>,  riwf.w -,•   .  .ni»..-'   j''"'"*'»'. V •   ": ":"  * v! l "'1"K;--   i'^nser  co, 
structian   >n rh.-  rf.-ld.   tr.-i-i-.i-   *s   .'•  .,     'i'"    M,'"isi'   r*-',^*<-   à-iual   uon- 
strllar  iaci'Ilv.   aotí     «si,» m-.  ,!.-»,. -'W'H.y.t;     !.    f.tl   uf,.„. -lt jt     of 

sii-tlor   on P»«pro.iu*tiun . •« >..„„. ,   1Ild  >.-.Tf.- \ ",        VJ,:'   !o-«••*"-»*•»' 
by   ticvn^r». ^rsoanei  í¡S  ; ;....(1^, »•, Z',.\*   :?4;,)  -aî   !hu ri ^r/P-s prtJvided 
a,sí.ist.incf),   Mr..;,,.,,,. w , .,i:  ..»,*.»       , '   ,,(-**      *'*     «-te  ïU.t;oa,  :;caii.up 

P»*r nw;    ih»>   ,;l;w   (-„v.-'   .H:,.   I;V rÄ   •,.. -,..„!       "   * "r^    ft    ' °'"  Sil>"»  î;*''-   S^0 



Prenroducf.i -n   Kxpensn  ,ì;Uì   f.) ,--r ( in> C   -Li, 

10. Fr ciprino t tun  <->xt .-.-.as,•  and   .;<.,¡rUtr c->:.ta ar<i «s :. ; n.aUv.i   in Tallir   II   to 
total  U.S.   SI,77O,00r. 

tor al j¿p¿L of _P Unt 

I!- The  t'->»«".J   "'it o«   thtí plant   iü,  tue SUB uf  capital   coat,  1 ícense fee, 
and preprotiuf ti j'i ozper.:-c-s   dud startup cuts: 

IISî£ Cost, PCO t'.S. $ 

Capitai cosrs 13,200 
Licenzi   ite 1  JQQ 

Preprcduction, startup                            lf;7Q 
Total 16, ¿70 

Fi_xed Product-»on Costi, 

*2. Flxc-d production '-osti,,  including various overheads, as outlined in 
Table III,  aracum; to U.S.   5 3,580,000 annually. 

Variable Production Cast" 

l*" ll*  Tabie  IV,   the  annual variable production casts  are estimated to 
amount  tu U.S.   f./, 130,000 when the plant runs  full out -producing the following 
grade mix: 

Grade % ajfc> Mix Anruil   I'ro-iuction, 
   i  Jjetric Tons  

1500 VJ 5,250 
1502 l'i 5,250 
1712 jS Î9,2!>0 
1773 ìb 5,250 

total 15,000 

i.e., 30% clear product and ?0% uil-fKt.ended product  07.5 part3 oil per hundred 
parts rubber). 

**• Variable production costs ¿Jtr laetrit   ton of  SBR 1500 and 1700 types ara 
displayed in Table V, and asjount to U.S.   $?% and  191, respectively. 
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l'(; '••* »«V, •'•'-'•    '   '••   uL-iv.'     vni:,,:;-:-,;^,   -J« ••«    «•••   .n;;¡;     ;nr!:fct't,  halti; 
volt'.iuc:.   -i>u'-  so:ii.nr nr  ¡-e.-   • .a "   rk.   ;•  r,< k   -     ...v«-r  v-_   -.>• 7'•.•'.  ,-f   .-jfi  .    it   .':•   I.OMI 

poasJhJ,    no  ..-.:/¡i',i?i.   ;!.•   r-i-ir,, un   •.r.v.'t;-. n     Ui  < ur   ' . 0  ... • ;   .,ii\   pl.uit.     Of , 
ct)T";r:>-:V,   b.'couv    ;)      '•:-.-    ,.i;-.i»r.  h..:J.    m       ( ,-.,\ j«.>-• k ><   vV-¡¡-,r. r<-  v  ii i 0  r.;--.:  ortií- 
ilHi'iI/   .>í;<*I   .-.a ;i:i.r.'tli .'     . Ut.   ..:'   r--:;¡;n   ;'   t l-.t-  v.r.'-..;. ; •• •• :\>-o   i •  b<>   s:« Í ù   «-H 
prcvai »ï.-;;.•* oj in  .ri.   •;,,   -,-    ,r..:,   <ir;.-rM¡n.    th.   s-klr.^   r-= , . ..«•   ,,.,„•. ,ar" v:.tnJi:  the 
--:«.- •;--? i y      ].. ,   ¿,.;.;'¡.v.-.-. •;   '¡.at   the  ;..;T,kr •   :    '   i>,    ¡k ¡sir;   '.O    ¿ry>j~t'.^    :o  ¿i.'hieve  a 
p-ir:-i.'i.j.ir a.'^.ro'  r. ..-   .-.;   iff,:.,-r,..   ,. M,  .,, .. ^  .,   : v-   ck;..:. v.uk fû.n îioy rate 
-V r   le L '.' : *)   <":i   .1.; v."-. f. ¿vil I; . 

if'*     _ T,ltJ  -i'-t-ii1    '•..•c.n.'i.i.v- wer! m, loi    „ur ;-:;mr.  .'-   ;,v *.-•••*: no? ¡   tu   Labié VI.     în 
addition  t,-.  ihr •••>;r   .-i^uicpî ions mdt .¿.»t.,  i.   lS  ñrüe;   ..¡ssu^-d   that during 
du-  first   rhrt-o Y..MIS  of operai: jr; oí   un- /¿.ir».,   ¡;drs  ;u.,omu   v.-  <?,S-00,  24,500 
*md  31,'>00  tons p.." yeai   (I.e.   50,  70 and 902  •:*  iTrtp.-.cUv ;  -ind  then would run at 
..Vï/JOO  voa;,  pur y e.-ir   th.--fe.* itti .    Ota-r   as.-'.mpcioi;*  -na.it' í a wn-kiiiç oui.  the  ratu 
of  veM.:rn  on   it-vvlc:-. :tr   í:or   ti.fì   ,,*;,>!   .;vt-   ;.rf.---nr-.-.i     r.   A^cndi;    Tk 

I'" Rr.;;e<i oi.  rr'.-k   -ird  error «•. .1, al a ci on; ,   rk/-   k,st o;: wt.ioh   1K  '-.huvn  in 
lable vi.   il   i:r,ir,.sj,ir".s   in,it.   in   .rrlt-r  ¿.o   -'.'»ikv. ,   rnr  cur hv^ntU t Lea   'typical 
SB«' pia:-?',   j .U;;rui!íif.«-f.  c.iík   í';>   (î K k   .-i?.   .->*   rem,; on   ¡uves; rtsf-nt m   i5¿,f 

fin.,  products voulu ¡ì a •.*«"•   ro  viti«: ú-í   ^it-,  r<wi fi»*:-   U.i-.  ¡.vll.in« prit«  Let-a di&- 
iiíkition cnsun)  oí  U.S.   $!iOíi j.vr  '...  fot   the  : »>?'   koO  ïyprfs  ajicl'ï'.S.   V*00 per 
'•on   vor   tbe   !?00  types,   or   a wuitf-Ud ..veu.c   : >r  <,oth   uy,v-  ¿Ií  a  .'iü,'70 grade 
mí x of î'.S.   s/i30 jKT   to;.. 

JLí.L: ViÜlii-:!. kf.- .-.2XJi_...,k^k\:^k.. 1:, jiíj^ki^   ¡:; «»^l.^.'" »(»**S 

í°*    _      _      3 ' "•   is  et   intCiCf.t   t-:>  ;^aer,ai'-t    íKíL-  ;H..   •••-r-.H'm.: cr   .-t    sur  í.yputhnt Icai 
iypi'.:aS   pia'if'  vouk4  change  wie .*.,y  '-.i   • ,,;  -Uí lUlí),,: ;, ,..,  ,-,,, t , äuOVt!     ^  c^y.jg^^  or| 

«pi.:clf^ca.Uy,   .-ishuni-aí,   <  cr.i',«¿.nt.   )f   ;-,t.   t^  .••_•» uín  .-i    ' íf:,  i» ^ 'he product net 
filiez   rtv.Miuc-1,   (K5-'B) W»UJJ  l,avo  • .-  -iv.r.iv   !•     ..!«;*   t«? ...•n.Kr^ü-n.«-  rhaugt«.  in the 
various   assuB« )L^v>ur.. 

LV- Su;-h ;4 :.!.fr.'iJti\uy  .«^.i/i.-j .   ...   ;.-,-^«frtííü   in   • 4„ M:  vJ r      li».-* rvipitrod 
N'SK'K   for  pi-odüct.s  of   th»-   SBK   ",{lf)  .-„:f:   '• ?Ol-   =P,!^(   n-i;,,-;--;   :.-   rhc   nun-Ht  U.S. $5 
person,   an-   L-.-vn   to   'arv   >»Knu   '!o  !-,;-.,.   .-:-.-:     1-y  .-^   .ai„ h   ,s   Tí'.;;.   ;//\  and 
•U.S.   '.5'')  r.. r   con-;    un'   ,<¡) li-.j-i^.;  .u-t-i.a   ^¡F',   :n     -JM.M •  I   : »;   rki rt nr»?  pt.rpor.c«, 
•:lu: import nn, ••• of  rt>,    i,- ; ..-.rn^ r j«r. i. V>ii.t    v ; ï   i? ' of'4*.--  k-   r.m,,,.,.   inKSR's 
brought   .uvMit  i.y   Lm    .ha,,...,     -  ;1 ^;, - ; : ,: ;...   ,  ..^j»,,   it,the,   MJir.   Hst ai>soiute 

va!u.-s  ot   cht   obK's  v!.j.n   I-.>r  •>. ¡.a; ti-.ul.i'- î   . ;t   :t.  ^   r,irLi.-ukr   iocario;t,   may 
be  vorv  renk     ;i t'tei"tíf . 



lu«.* v_>.'.,!t,.   (.IMI ,i: >.••     .1*   •*:.,  ' i. : ; o'.-f ; 

;;t_bcotig;,   l,¿ Past_.%j£.'..iîllî .^iîi'i .i:i.l*>L'Jl,'b -.'V1 LliÌHT 

•¿'i. «.M-*-   t!      pla..t  :.<>  '-4it    inlî   ...:••   lit    10  y« ar-  a,   .iü.OC^   Le,H  per  year   (a 
--n'st  unlikely eveni'i,   zW r..r;.iir«d t-I".U'•   w,-ul.! drop by LS.   ?30 ?«-r  ton, while it 
»he  plmit   we'**   Ull.t'  inr liy  c-nly  t.'•...• sixth   v-'f   '^tes   "°.   C,il <   7';'   h" ?nd 902 

uver   îir.it  î'ivo.   v  ars s   rutU-r   ili«n i y t',     tuTth.   ihe   -equina NSR's wm!c! increase 

by  U.S.   .'«:/>  per   ! «MU 

; abc isev Jul_JlL^lLi^LL"Ülí¿L..r ÍÍJLLf j IRLililí 

2!. A chaAgo  Jn pU.it   <:csr.^  by +  !0::   r^ult-ü  In .i  change,  in required NSR's 

of  only +1.5.   $15 for  ton. 

S uh«: a» g  5    Inttigr ated JUrt 

•>2 H   the  {»If»! '   Is ^u'At   iu f on Hipx t ion with a petrochfnai al  complex, so 
that the  cos*   ot   the  flaut  i.  r.-ducad bv :.o«* >'.:.  >A  miller,   (mainly  savings 
in offei'vs)   to í:.

C
..   $12.31  nu Ilion,  rhu  mu* er «f require personnel  dropB by ¿»0 

to   m and armunl  fi>vd cos.«   ..r, reduced  by I..S. *0.*2  «nil Hon to U.S.  $2.7fc 
milliou,   the  required NSR'a  'irop by   i very   »iwiii leant   f.S.   **' per   tun. 

Subcases  6-1) ^Viie£.b_3^^n"-a^lJlr.iji^^ 

23. A change  li, butadiene mice oí  4-  ü.:¡.   *20 per  ton  results  in* ehan«e in 
required NSR's  »f only* lî.rî.   Mu per tos, while an equivalent change  In styrene 
price  faults   in  .,t   ,-vcu ,^il- r  .•nam* iu l.SK's oí  oui*, +   -".S.   ^ por  tua. 

Suhcaae 9    r'r»_Vix 

24. TMC  elimination of   incoan U    r«dueeK  ic-jtur.-« -.SB's by -, very  signifi- 

cart U.S.   -'SO pe?   ton. 

Subcase   10    10%  üCF 

2>. v*re  the deMred DCV return lor   the plant  educed  fror, ib  to   10%,  the 
NSk's would hi   red«,   d by .:   very   signiíU mt r.i:.  >'0   por  ton. 

26. Th,  e^«»»ic .m^,-«Lin,   cov.reU   <» ^M-   .:   -u   ill   above were 
restricted to a plant  i.f  rapacity  3S.0OO  tncuf  uns pit  yi'-'t. .»'*'-   *l  1:-  dlpo OI 

"t res      o"^«ïî«  other Uaat!  ove,   tue   ra^e 20,000-^.000 «txtr   ton. per 
year.     However,   t« Keep the  Ka,t,r s^l,.  ,c nb.UJ   restrtct outlive* n  re to 
examining only   the  *ifect  ot   plane .apari«:- un  t,u   cas«   p. r  «trie    ^ ^ 
installa plant  capacity, Table V1U, and  ••» alt-inclusi*   ,-ioJuitioa .ü.h per 
:aetric   ton o£   tho products,  Table   l>'.. 



'•'' ,,J'   ?'1"' "   *'   ""•   ' .' ,    ','      ,   -,„,   .:     ;..»,,;    .ut  íIKIIíU,   
Jt 

wu-ü   he  dMVi.v.ízr.l   r'.at ti-    .< / ,   !l,-ur-     ..-.-»rDt .'ü   !:    .^ —     ^   •«• 

,. .-. .. ,   . -,    '   •      '—    ;-    •  -,       i    i a:    ii.v .r -t-'i.     it-   »s   tne ..•)i.u ; i U'fis  ;:r< va i : t:.,'   : »r   ••  \> u »   ••  .    •     ,•..•>        •    •   • -•   ••*••-' 
relative  mavMil ' i.-Uf «••   ." .f%  ¿ • »•'» ••"'.   < '' '•«•»' 
important.. 

..,,..     i.,:>    ¡óf.-:ut,' v .;•'„ .«••, ^i-n   i« 

;i¡    i-,   u.lttt:   • ..•:•;  '. ;..   i.-.:)!os   that   tSe   costà 

.,si;o-'í-at.»d with  -»  "ü.Cnfi   ;•.:•> ->',U,I   •"•*•   -\•••;• ^v  •'•>. 
¿ft. !"e.<h.tps   I'     riw  op''   !>   ¡inj •;.*; 

Lì ti;i   inoro <*<  a  35,000  ton 
.¡SMI'-MU-U    Willi      l     .u,'     -w     ,.    i     .-     ..... - v..       ....,, ,„-„     1«.- 

rh.m   'he.;, of  ,   35,000   ,.„.   .^:ii:y  -I  on,,  «Hí;h;->   «o-   t«:,,   m•* ,»    <   1Û0.00U 
i3n pl-tni.     In  Uct.   tJu-  d^.v.ran.y   Í-.  K,»l.d i- *   -«.st.   ¡s no ,ioubt  ere ater  than 
thaï.'sì,**  in   ¡.M.   t;.,   a,   e   • --r       lu,-  , .'^ ,, -  .:,«/..*  production oi   r*w 
«au-rial-«  io,   f,e   Js.>-i-r   ,lai.t..   wo-, lu  '•••.•-•. iríy  •.::*«>  tcsi.lt-    n  lower variable 
production  UOJUK   than   ¡or   ini-  sua LI or  ]jian*.o. 

29. it   Ih w.rtbv  vi   -un«-   î'»at   :,»>:   plañís ..K.T:;> ih¿ in N.   .V-tica,  W.  Europe 
and  Japan have,   on  M.Ó   mra,,,   *  **»H.r.  rarity -*U   in oxres,  of   A0U.O00 metric 

tonfi  por year. 

V CüftKEUATiüN   tí «J VEO*  «JtíUSÍ  NATIVA!.  ì^^lJ^Ll^JliPMii 

3(j «tv"jsi' .if   t;-e pnr;,¡bS.   ^ar^-tiun ovt-»   viri,   tange.«  "f   tho many pare- 
Svt.ers vhlci, onter   fat >  t»,   e^r^ir   oí   any p,ticul.- SBH  PUnt  buüt at a 
pnrtrcuiar   ló.-ati.-.n,   and,   l-.rtNr,   b. -..u.^-   .a a..-/ r,ri.í^uat   ca^.e,  stratobiu 
ron,ideratJou,  .«.el, as   á.v.i.pren«   .-E   zhe   ...a'   0c.v-.an7,  «avi- er  harr, currency 
or  independent   irò* suur«,.  =-.   supp'-  .wi£;.l-   HK-  ..:..»:.T-   irLÄht   lake precedence 
,.,.»r  uaL-   rei.rn  • >n   i:.v, -f.. ,,,nt   0, -n.,!,! ,,t I. - .   !•    1-  r..th.:r   uiif^'-lt   to   forecast 
what  rieveiopin,-.  -. ..ntr ios are    ur r„al /   WK,IV ...nuidat^   •••,!   ¡l.t-n   Utsi. ^ynthetxc 

rubber   iaci li ty. 

U. Hovvei,   th-r..-  is a  £.:ii. »vi   .-.'-mMuU:  b.-iwecu   :.i.u c; t.-iss Nativa i 
^.»«l-.ri-   <r;Nr"f   of   viriouj  cuinfic-,     nd   ^u:  ..xislen-.-.-    r»  rV.-•.»•  í-íu-.^r^s  ci   at 
jua;a on.   g.ueral   pun-v,*.  synthèse   ruüber   í,u;uU :-n  m.   solutio-,  SBk ^r  poly- 
butadiom-)   f.«.M If tv.     -u^v  H-„,n:   r,rr. .•..-. i -• •.   .»•*  ^vid^.r.-d  In ' --ifU-s   Í-XI11, 
cuveriiiïiAfriiJ.   î hc  ^ r i.., * .   ín?^  .nu:   A.,--.,, ¡a.,;-».  ana 5a.ro;-., -is     namely     that 
i^untriïs with *  nia..'.  »dv,  a ..!,.» ,•:   a,    i-.M   -0 Villon, vnilv  theo with  two 
plant*  have   <  (ÍNT  V!   a:    least   T/O  bilH.-a. 

j» ¡.ÌSI(Ì un su \  .-..ntrai   c -r. re .-.it .ion,  ua<-  ,uv  predict what   countries   (those 
with a CHY ot  .,t   loast   ih hîltl.«.-,   ..r.    IJ'uJy cnùMatt.-   :or  ciu-ir  first synthetic 

rubber plant. 



..^•l-wi 

p.    et   ' T-..V-     :•:.<- HI-   {>-(.a. "ai   .".•<<•••«    ->;í?n.f 

ter    \j   •*'•'    ,!"'t'.t'      or   '». !    i«-,»«"   '-'il'   i'1...«- 

"ht   **>, t... i «.:•' ' i   j Iì« > K'   **•• ; 

,' « 

rrti   .it-d H».; -ì." li r>* 

Kva eii-iei*    >J '.   • -< 
;ìn!   ,. ' «¿TíA -.*      ,JÌ-- • '.". 

'.t-a« tar  ft'»/ì   •"<••:*  ¡(iìi\r.;,'.i:    f. •  ", mf-i i «.a • »  'fi 

•   >   ptcxuu t;    •   iC> X 
!ìC:UW1'   arva   f'*".• r     Iripping i;m.<*Uvt«p.o   »¡n >'« r¡,   ffu . th»»   laft-x anct 

rt'cyclir-i, fiivui !'• r   ce«.:-' 
Finishing ;:r-:a  f*r c-u^tf] ut lou,  «irvi ut» arri pa> kagir^ rt  thi   final 

product  i iblí'i 
î'ructSi retries £.'iclijiì -yí-'vf'.;. 
îirlnt; ckiV.tup .int »oítoiui./ 

The "üfí«uuu" *>Kï!i*ate  j.acluüv»: 

McmmrMt  ei;"»rií;e   í«v e  ar-tith'* -.npi.tvl 
S te ara b«-lic". 
hluettic  3ubt-.* • .ti y« 
Ptant   air 
' ruf ru»'iit    iJ r   'Jv -1ci"5 

Cool l..;î war.j.**   t'"*«T 
Water sof t.^nín^ -ma'   ; r«'>: IT. "•«'.. ,   t¡>   »M'IíV   i. -i   ¡ i*.'«..» 

Ffí!ue.rsL  ho iài va?, *•>.-» .lt. 
:•.?•, '.tient   it'    '. wii • 
A)*     «'li   :.• r-tr.-i. " 
-. .ni! arv   -5i;w.. r- 

.'•>'): -. vate     ~r.. ! .Vi •<_• 
rLa."t;  H/jíi.t.u 
••'i :v  iva">p .  a;:d :,;•' , r*.'>!• 
ónutrot   IHL ararrr:   tncl .-quÍM^'r ' 
ProJm»t  vi»r>'t'cu^c 
I'TOCvsi   «.-.I.-.-BltCí .;   Wtr^hcuíí; 
Au to i. of s :.Yn* ' ou lu Lì u i n'¿ 
5? ':í; developtsK-nt 
I eac>.- 
Boada 
Special   claming Mi'utpim. nr 
Maintenance sh.ïp «na ^qaipinen". 
lnstruiB»;ni ühop arni equipment 
Tran-por«. ëquipWÉ-r.î. 



:C - 

Apfífl mi ; M  t   >. <: mi t * ii ) 

OCfic« equipment 
t-KCTpcncy generator 
FIr«fiuhting <?quif»we»it 
Safety equipment 
¿iltruften supply system 



Ápvi'uclix il 

As8mop Liona Made In Working Out DCF Rate of Return 
. T)lap_layed_in Tabic VX 

a) A project  life of  10 y«ars. 

b) No cost escalation over  the period. 

c) A corporate  Income tax rate of ¿52. 

d) Working capital equivalent to J iroutha net anlea revenue. 

e) Cash flow in at the end oí  10 years in the sum of recovered working capital 
and the salvage value oí the plant,   taken as  Ï02 of the original capital 
coat. 

f) January 1»   197¿  takea as tine zero, monthly discount factors used for the 
years  1974  through 1983, and the yearly factor  taken for cash recovered at 
the end of  project. 



T a Li le   í 

SiJk Piane?  Bulle «is   tilt.   Fi rut  Synthetic 
Rubbe r  Facilily in Various Countries' Since J961 * 

Country 

Argentina 

Australia 

Brazil 

Bulgaria 

Czechoslovakia 

ìndia 

S. Korea 

Mexico 

Romania 

South Africa 

Turkey 

Startup Date 

1905 

1% i 

1962 

197 J 

1963 

1961 

19 7 í 

mi 

i%3 

1*>4 

19:4 

Origina! Capacity, 
000 Tons/Year 

40 

25 

60 

15 

SO 

30 

25 

44 

50 

30 

* Data source C.  F.  Ruebensdal 



^reproduction hjtf••tis-u>s and Startup Costs 
for 35,pOO Metri'-. 7 .m per Year  SBR^PIaiu, 

I tew Costliir£00iü.-Si,$ 

Salary, wages and benerita tur 6 months 
tor   189 employées  8 average U.S.   $ë,UQ0 760 
per person per year 

Travel and, living expenses for personnel 
trained bv licensor .30 

Reiabursement of  per dicci tuli, and  travel  and 
living txpen^tis oí   licensor'u  perenne 1 win 
review plant construction nnd provide startup .100 
as si atan:« 

One month's non-saleabl? consumption o£  raw 
materials and utilities  (see Table IV; 580 

MiaceJlareous  100 

Total 1.770 



'i'rib Le   IH 

Annual FLxed Costs fot 

Xf.ein 

Maintenance materials (1.23% of capital cost) 

Supplies 

Coat, 000 U.S.,3 

Salary, wage« and benefits Í.1P.9 operating, 
oaintenance,  administration and marketing 
employees @ averaga U.S.  $8,000 per person l.M- 
per year) 

170 

20 

Depreciation, aicortizatlon l*630 

(10% of cost of plant) 

Overheads  (includes travel, cooœunication, 250 
uon-process  utilities, local   taxed,  etc.)   

Total 
j,580 



Àar.'jii   YüTWII-IA'  .'; i'ilurt i*, -,  i.\ií,t;¡   f-<- 
3^,000  Kntrh    r<;n  pt-r   Ve.v  SB.-1   F'aiU   l!*'OdiKÍng 
 MIZ  i ^no^iypo;; j¡nu_2i]*L } :i^LJ.y£:J:  

Saw Materials 

Butadiene 

Styrène 

Extender oils 

Process chemicals 

Raw Materials Subtotal 

Utilities 

Electric power 

Process water 

Consumption, 
Met rie   I"v»»â 

20,350 

6,600 

6,aio 

Cunauffipt leu 

16  x  10*' kWh 

3«  K  ÍÜ3 a* 

b     3 Cooling water throughput     7   .;  10    m 

12.*  x  i0J tons 

6   A   t(J    Stfi ' 

10  it  W* Nm1 

Steam 

Air 

Nitrogen 

Utili tie?-  Subtotal 

Packaging Material <t<»r loaJ  delivery by trurk) 

Total 

Unit Cost, Cu3t , 

Jli¿,T¿  Ù0Û v.s,$ 

170 i,W) 

220 1,4*0 

56 580 * 

- JjfOO 

(.690 

unir Cost, Cost, 
Ü.S.% uoa i'»s.$ 

0.006 96 

CíO '3*. 

tt.OOl? 10 

1.2li )4ß 

20 



16  - 

Tublfc  V 

Variable Productif: ; Cci.ts p» ¡* Metric Ten 

Raw Materials £HEAii2BxJiâ 
1500   vm 

tTyp?*   Typ«« 

Butadiene 723     *>23 

Styrène 23S     ¿69 

Extender oils -      278 

Procesa chemicals 

Raw Materials Subtotal 

Utilities 

Packaging Materials 

Total 

Unir Cosi, Cost/Ton, U.S.5 
u.s.$ 1500 170Ô 

.—••..,..,-•.. %W£ TIFS« 

0.17 122.9 88.9 

0.22 51.7 37.2 

0.056 - 15.6 

* 48.7 36.2 

223.3 177.9 

8.9 8.9 

4.3 4.3 

236 191 

s 

J 
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„    V 

Table  Vit 

»piìs.tlvtty r.f  Required Net ;--alt-s Revenues 
te ^» anges  Jn^A9!**¿aliR.L*í,ri5-. 

Subcase Chango in 
____«._ Assumption 

Base case 

1 Fast sales buildup 

2 Slow sales buildup 

3 Plant costs 102 leafi 

4 Plant costs 10% acre 

5 Integrated phmi 

6 Butadiene $20/ton leas 

7 Butadiene $ JO/ton aore 

g Styrène $20/ton .'en M 

9 Styrene $20/ton »ote 

10 No tax 

11 10% DCF Return 

Chang»i in NSE, 
U.S.$/Ton 

NSR, 
1500 Types 

NbR, 
1700 Types 

~ 500 400 

-30 470 370 

+35 535 435 

-15 485 385 

+15 515 415 

-50 4M) 350 

-10 490 390 

+10 510 410 

-s 495 395 

+5 505 405 

50 ¿50 350 

-45 455 355 



"i b i e 11 J 

Lffeet ,i. :'bP l'i^: 
peí :\i'. r...     \,n   , j : i 

Plant 
Capacity, 
000 Tone/Yr. 

Folyapr i za;, i or.,      fpsi, 
Finishing Linus      MJ* ').:». 

20 

35 

70 

100 

t 

2 

3 

10.S 

13.2 

19.2 

24.a 

!  i r fctc-.f , .- 'tal Cost per 
iTía.T--.}. , J- Lint Ton 
,;t'il.'i Up   i OSt:' £< !ht, Installed 
MM  Ù.H.   s ^w tí.*. S Capacity, 

U.S.  $ 

**     t. n.i 660 

t.t 16..I 470 

¿.7 23.9 340 

É.1 30.9 310 

ÏAÎJÎfc    IX 

Fffeet  ot SBR P)art Capacity en A!î-»nelusíve 
^Production Hosts p«.r  Metric ton   ;f  Pr jduct:. 

Plant Annual 
Capacity, Fixed 
000 Tens/Yr. Costs, 
  000 l.S.$ 

20 3,220 

35 3,580 

70 4,Hi0 

100 5,980 

Fixtìt; 
Cía I b / 

Var.at» 
ïTOO 

Ton, 
U.S.s 

l'yptft, 

161 ;.v- 

102 23f 

09 2.* 

toO 2Jb 

170C T*JÔ0 1700 
<y^-> 
u._s.s  

»y pis, 
S <. H  ^ 

Ht J97 J52 

19 J ÏJfe 293 

19 J 10 i 260 

191 296 



Tali'- >; 

Corr<-i.ì-irr, tK'twv«.'iï t,r<. ,., Na: :<-nal Pro¿.i< t and 

Ali • j.-i 

Country 

Aly.*rta 

A.R. Egypt 

Libya 

Nigeria 

Suuth Africa 

r;;< r  ; i 9 / 0} » 
billí-n i,s. 

3 

? 

i; 

«>ytit!tttir Rubber Plants 

Tabu- Xi 

Cotrelatlon bet«.'.>;i GJO.K National Ir.Kluet and 
fMsttmc<.> of Genera]  rurj^    Synthetic R-ub¡w»r Plants 

Country 

Argentina 

Brazil 

Colombia 

Mexico 

Peru 

Venezuela 

GW  (1970), 
bilHor; r.s.$ 

3C 

M 

Î0 

Synthetic Rubber Plants 

1 

2 



Iran 

Thailand 

i abi-j  '•'.¡ i 

Cûxrelaeion hetv«en Gr.ws X.wi „,...i  v;,(lll,t  .„„• 

áfl£.,'íTijLAiia 'r-' '«**> í-** 

Country CNp (l970)> 

Auntralla 3! 

P.R« China 121 

India ^e, 

Indonesia 12 

11 

Israel c 

S. Korea g 

Pakistan -, 

Philippines g 

?. 

jtul eUe KubK*r !'i,mts 

I • I under 
e*>n«t ruction 



D.hW  Ai ( ; 

Corrélation hetwtn Cross NaUcoui ir »duci, MKî 

V.>jy-LviïCi:  of Gon•,•?'.<!. P'-.f'...••• >.'•.<?   S-'nt1»-' !•'  E »bj^j-^j iiSi^L 

K,troppi 

Country 

Bulgaria 

Circhosiovdkia 

Finland 

Hungary 

Romania 

Turkey 

CN? (1970), 
billiu'. l\ ;•..$> 

33 

n 
16 

n 

Svnti.ef it-  Rubber Plants 

1 

2 under 
construction 

Yugo:- lav i.i 




