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1»    Preliminary'comments; methodology 

Th3 Economic Commission for Latin America (ECLA) has drawn up a classif- 

ication of chemical products ^  with a view .to establishing methodological 

oriteria  for defining  the scope of its studies of the chemical  industry  in 

Latin America. 
In this classification,   organically-based chemicals are  listed under: 

group II  (principal organic  chemicals); group IV (plastics and synthetic 

resins);   group V (synthetic and artificial   fibres);  group VI   (synthetic  rule, r 

and related products,   including carbon black);  /-roup XV (organic conipounus 

for non-specified us^t   excluding those  listed  in group  u).     Thty  are al-o 

found in  subgrouns III- K?  (nitrogenous fertilizers)  end Ill-b (pesticide-si 

of group  III (chemicals   for agriculture);   subgroup VÍI1-B (detergents)   of 

group VIII (tenso-activc and   bleaching agents);      subgroup XIÍ-A (additives 

for the petroleum industry)   of group XII (products   for  other specific  ui„>o) 

and subgroup IX-A (industrial  explosives)   of group IX  (explosive,   matches 

and products for fireworks) ,   and  they include,   in addition,   some of  the 

products   in group XVI   (pharmaceutical  producto). 

In this classification,   the petrol euir derivatives used as a base  for 

many of  the organic products  mentioned do not  come under a specific  sub- 

sector of the chemical   industry,  and therefore   it   is  necessary to define   >U 

chemicals  that  can be   considered tc be petrochemicals,   i.e.,   -hose   product: 

which,  given th* present  state ef  technology,   oar. be  economically  produced   K 

the light  of market  conditions,   from fractions  and/or   complete hvdrocaroor.s 

of petroleum or natural  gas.     One of  ihe problems in analysing the develop- 

ment of  the Latin American  petrochemical   industry  is  the fact   that  many  bar-.i- 

and intermediate organic  chemicals are still  being produced  fron rav: storia! 

that do not necessarily  cone  from petroleum or  natural  gas.     Such  materials 

include   the aromatics   (benzene,   toluene and xylene),   methanol,  ammonia, 

carbon di sulphide,  vinyl   chloride,   poi/butadiene  rubber,  butano!,   etc. 

1/       ^ijdujM^^ (United Nati0nB Publication» 

Sales No.: 64.II.0.7),  annex I. 
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UCLA has adopted the  following definitions for chemicals derived from 
*     ,2/ .  petroleum.-' 

(£)       .^A^.c_.C.lt-1T.0.c^.?.n.:i-c.iil   ravl nateri.aljs '   

Under this her '. -r?   ?r->.r-\c:vi of  petroleum or natural gas  that can be 

obtained using conventional   Uchiuques  in standard installations in the 

petroleum industry.     They   includo the following: 

Natural gas:   methane 

Liquid petroleum pas  (LPG) 

Refinery ms 

îîaphtha 

Kerosene 

Paraffins 

Refining residues 

^,J )      P.e-lI>-°-c^^rli-c-al,s. SJPP GF 

These include  pure  hydrocarbons,  and chemical  elements and compounds 

i..-it  can be obtained   lirectÀy  -through physic o- chemical processes from petro— 
-¡ / 

ru.-:*!!cal raw ma\.y*ials.--' 

Petrochemicals   c¿n   ta u ;ed as chemical   reagents to  obtain  iniermediate 

:.'i  final petrochemical   ;:>rodu;ts    otrc-r chemical  products  in general,   and 

M";?   Hclvsnts,  or  others   for   iir~cs, use. 

i':)       Intermediate   chemical  p. *o duct s 

"hese include all   ~1 em cal? that can bo obtained from petrochemicals 

proper,  or from conr ;iu,ds   u;.v¿:. entirely fron petrochemicals  or petro- 

ci;/ai cal s and other  chimica'.«- of non-potrochemical   origin. ' Besides being 

used directly,  such  intermedi:.to chemicals may be  used to obtair. final  products. 

(d)       Final  chemical   p-oJuctr: 

These  include  all   cheincals obtained from intermediate and/or basic 

chemicals,   either  pure petrocr enicaln  or petrochemical and non-petrochemical 

2/ See La industria petrorru  i'ii^_j':i_ America Lamina,  op.   cit. 

?>/ ^i'odueto such  as ammonia^   benceno,  toluene,   xylane,   methanol,   ethylene, 
etc.,  are only considere:    :o be petrochemicals if  they are obtained 
diiictly from petroleum c     natural gas  hydrocarbons. 
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compounds.    They may bo used by the chemical and para-chemical manufacturing 

industrie-,,  or be destined for the general market. 

Accordingly,   in view  of the  local   conditions of  the Latin American 

chemical industry and the data available on  it,   this  paper will   consider 

petrochemicals  proper  those  defined in  point   ( b)  above and will   refer  to 

intermediate  chemicals only  if necessary  for  purposes of clarification. 

ECLA has  carried out  a number of  uuidica  en thu chemical  industry,-^ 

including a recent analysis     1959-67;!?/  sunning up  previous  studies and 

expanding their coverage and adding details  on different products  and 

countries in Latin America,   and a  report ^ which ¿jives a historical account 

of the  situation and makes  suggestions   for a development strategy.    All   thesrj 

studies  complement   the present analysis  of the basic petrochemical  industry. 

2*      ,^?VTia.rJy.-£tn.^_ conclusions 

The present brief analysis  of the  development  of the basic petrochemical 

industry in Latin America covers  tha period 1959-67,   examining a group  of 

chemicals knovm as   "petrochemicals  proper",  which are defined as   "pure  b;,u.rc 

carbons,   chemical  elements  and corrpourcs   that   can be obtainea directly   M:>-n.v 

physico-chemical  processes   from   'pactions of natural  gas or petroleum"   (p-u 

chemical  raw materials,.-^' 

Its main  purpose   is  4o  identify the main   features of production, 

foreign  trade,   apparem   consumption,  installed and/or projected  capacity, 

and prices,  bolli regionally and in tsrms of products,' to the extent allowed 

by the data available. 

.4/     La industria• química _en América Latinat   op.  cit.: La industrie quimica 
£n„^ri.c.a..La.inaJ   îïittÀ Çi/Clï.lï/iîC^i   La industria* "de "al cai i s" sódicos 
.^América Latina '"ll/CN. 12/504); £i „Caucho "en 'América  Latina" '(z/mTïf/iJ 2 ) 
J^-Pf??!*: À?. í>rti 1 i.-\e.nJ-.os_on /r^rfcaTaïina Îz/Clï.'l?/76Ï)7 ' 

J5/      .^s_induptri£s  cpúTicas  en Anririca  Latina  y su  evolución en  los años 
IW-îffi   Ctc   I.?   i.ijuod^. "    

§1      ^-.^H^-liL-^^ (*"/"•'•'2/330),  a   document sub- 
mitted to   the ^commie  Commission   for Latin America at  its  thirteenth 
session (lame.,   April   I969). 

7/     Following the "CLA  ¿finition gi/en  in La industria petroquímica en 
América La ti na,   op.  cit. ~ * 
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The present analysis is complemented by the series of SCLA studiea 

mentioned above on the chemical industry in Latin america.-7 It should be 

noted that the fact that products are dealt with in particular groups should 

not be considered an atfnr-t +o divide th, sub-.ector un into serrate 

compartments or to ignore its interrelati ondare with the vast chemical 

industry as a whole. This approach is used simply as a methodological tool 

to facilitate the study of an inherently conplex industry whose pattern of 

development in the region is very varied. 
In brief, the development of the petrochemical industry has been dynamic, 

with production in tne region growing a* a yearly average of 41 per cent 

over tho period 1959-67, with differences between countries; in 1967 it had 
e , -, „:inn„ *-nr\t  np" ve°r and produced almost an installed capa lty of over 1.3 nuli^on ,ons pe. ye-i ««1 1 

8OO 000 tons. 
These figures indicate a process of import restitution which reduces 

the share of import,  from 52 to  2S.4 per cent between  1959 and 196?.     In 

addition,   they show,   on the on* hand,  considerable technological progress, 

together with heavy dependence on the external  sector for want  of a clear-cut 

regional  development policy in this field, and,  on the other hand, a change 

in the structure of   production which is tending to become vertically integr- 

ated from the  final  product  down  to  the basic materials.     This process  is 

more far-reaching in somo  countries,  such as Argentina,   Brasil and Hexico, 

but the rest  of the countries  intend to follow tho same course. 

The analysis also revels   that regional   development  has  depended on 

the greater or  lesser nomen-.u-n of demand for specific groups  oí   finished 

products  in tho domestic rr.ark-ts.     Thus  the production of ammonia was devel- 

oped - particularly ir. I>xino and Colombia - in response  to the growth of 

demand for fertilizers;  ,nd the production of aromatic and olefin hydrocarbons, 

which rank next in importance,   in response to tho demand for plastics, 

textiles and  paints.     It  should,   however,  be noted first,   that  installed 

capacity consis.s of a considerati* number of s ,11 plants manufacturing the 

1 

ß/     See footnotes 4-6. 
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V V . 

•un« products, often in the same country, and, secondly, that intra-regionr.l 

trade is a comparatively new departure, conducted on a small scale and 

generally involving marginal percentages of production. 

It is considered 'hat dev-lor^nt of th- v,lrcciv:nic:il industri has 

failed to roach the levels envisaged in oh,- national industrial development 

plans, since it has not had the expect .vi effect on the oconcmy (as it had m 

Europe and the United Statasi , in spite of latin America's natural resources 

and the specially enacted inicia'ion for promoting thi-.; branch of industry. 

In the light of recent events, it r.iay be assumed thai Latin America's 

petrochemical industry is reaching a somewhat critical stage of its develop- 

ment, inasmuch as it is beginning to be aff^tod bv national and regional 

circumstances connected with integration and competition.  The industrial 

development policies adopted in each country in relation to the domestic, 

regional or world markets and the characteristics of the existing petro- 

chemical industry will determino whether Latin America will h- able to 

• reach exceptionally high levels in the production of petrochemicals. Or-mi:-/. 

tions have airead" been set up for the integration of markers, at least at f,.. 

subregional level, and for some produets market integration has been goin« f- 

many years.  The integration of production ic indubitably a rational m-mc-o 

of developing certain industries - particularly petrochemicals - on a scale 

Which would today be technologically and economically justified. From th, 

characteristics of some plants now under eons ¡.ruction, it may be assumed that 

the petrochemical industry has already reached this critical stage of develop- 

ment. 

3«  îreMs_J.nJ951-6_7 

3.1.  The_ e_stahU.3>mcnt_ of _thc oetrodi^raical^nd^r^ 

Latin Amerio i possesses vast natural resources (petroleum and 

natural gas)   for the petrochemical  industry,  and since  the nineteen-fortics  or 

thereabouts,   it  has  had  the  capacity  to process  thorn (potroleum industry),   at. 

least in the relatively more developed countries  of the region.     In  those 

early years the first projects  for the eotabiialunont of petrochemical  plants 

wore also prepared,  but very few materialized;   those that did were mostly in 
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countrios with State petroleum enterprises, Buch as Argontina, Mexico and 

Venezuela. 

Ilowover,   the Second World War :;avo rise to .a world-wide demand for the 

basic organic chemicals produced bv  the synthesis  of organic materiali  in 

general,  and  this oper.fi  up markets   for petroleum products,   to the detriment 

of the by-products of coal   and   the fermentation  of agricultural  residues. 

Latin America,  with  ite  petrcleur ar.d natural  gas  resources,  was   then 

emerging as  one of  th,   regions  with   the brightest  prospecte ir. this  field. 

It was  only  in the second  half of  'he ninotocu-fifUos,  however,   that 

a start was made en the construction of petrochemical plants (in Argentina, 

Brazil,   Colombia,  "oxicc and Venezuela), which were  small,   as  they were 

intended to  supply only snail  domes tin markets and  protected "by  high  customs 

tariffs.     Hos+  of these niants were designed and  built  by well-known inter- 
9/ national   firms and belonged   to  lartrc-sc 1 J world  chemical  enterprises, J 

1C/ 
except  in Fexico,  wher.?  the State-  enterprise— •-'   held a monopoly  of the 

production of all  basic petrochemicals,  and even  of  some  intermediate 

products. 

This was not an isolated venture;   it  formed part of a whole process 

of industrialisation.    At  thr.t   time,   industrial  development laws were 

approved in several  Latin American countries;   they  established priorities 

for industrial  development  plans,   including  those   for the petrochemical 

industry,   on  the basic  of  the  import  substitution   to be achieved through the 

processing of their plentiful   natural  resources  (petroleum and natural  gas) 

by up-to-date  techniques. 

In the case of  the petrochemical .industry,   this  development   legislation 

has seriouB  flaws,   since  thro .igh  either omissions  or over-specification it 

aims at  promoting this  industry without considoein-r  inter-sectoral  conditions 

which have a marked impact  on  the petrochemical  industry itself.     Thus,  no 

account was  taken of some  intermediate and  finished  products  of  the chemical 

industry (and  even of thj  basic  inorganic chemical   industry)  which stop up 

9/      Dupont  do Nemours,   '"onsaneo Company,   Koppers,   Borden Company,  Dow 
Chomical  Company,   Imperial   Chemical  Industries,  Montecatini,   etc. 

10/    Petróleos Mexicanos  (p-îîŒK) 
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and accelerato thö growth of demand for basic petrochemical products. 

A brief examination of tho structure of the petroleum industry in the 

Latin American countries at  the time tho petrochemical industry camo into 

being is in order hare,  since tho technical and economic interdependence 

between the two  industries,   and tho institutional  system for petroleum 

development in  each country,   obviously affected  the institutional  structure 

and development  of the petrochemical industry. 

In countries which follow the sysJem of granting long-term oil concessions 

to private enterprises (Peru,  Venezuela and Colombia),   tho possibilities of 

utilizing natural gas as a raw material  for petrochemicals depend on whether 

tho companies holding    the concessions intend  to expand their activities and 

increase their investment in the country.     Since the concessione are gener- 

ally held by companies operating on an international  scaxe,  which have petro- 

chemical  plants producing exclusively for export  operating in their own 

countries  or in other more suitable places,  thoir interest in developing the 

petrochemical  industry in Latin America has gone no further than the explora- 

tory stage, mainly because  of the email domestic markets and tho dim prospect. 

for intra-rcgional trade. 

Tho petrochemical processes used are tho result  of recent technological 

progress,  which usually entails a high level  of  technical know-how and huge 

financial  resources.     The companies holding concessions for  the region's  main 

Oilfields have an abundance  of both these important  elemento.     This  is not  In, 

oase with public or private  enterprises  in countries which have not adopte« u.- 

system of concessions i..nd where  the petroleum industry is in the hands  of th.; 

Stata. 

The financial resources required by these  countries for the development 

of their petroleum industry arc so great  that  only a small proportion of  them 

can be used to promote petrochemical projects..   I'oreover,   the negotiations 

undertaken by national institutions to obtain external loans for  investment 

in tho petrochemical  industry scarcely ever yield satisfactory recuits unless 

they are backed by prior agreements on the use  of patents and the  provision 

of technical assistance. 

To sum up,  Argcntira and Colombia follow the system of oil concessions, 

while in Mexico and Brazil  petroleum development is mainly State-controlled; 

I %' 
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as a result, in some countries the petrochemical industry is mostly in the 

hands of the private sector, and in others it is controlled by a strong 

government monopoly. 

In 19-51 of J"k- total installed capacity in opom •'; i on in Argentin?, and 

Colombia, 95-9 and 36.5 por cent, respectively, belonged to the private sector, 

compared with only 51«3 per cent in Brazil, 16.2 per cent in Venezuela and 

8.2 per cent in i'exico. 

About i960, a great many petrochemical projects with varying technical 

and economic characteristics were proposed, som: of which were carried out and 

put into operation, but quite a number of projects failed to materialize, for 

reasons which include inadequate development laws and deficiencies in the 

public authorities responsible for enforcing them. 

The Latin American countries can be divided into the following groups, 

according to the development of tho installed capacityodf their petrochemical 

industries in 1965/66: 

(a) Countries whose output of petrochemicals satisfied a high proportion 

of the domestic demand for basic chemical products (Argentina, Brazil and 

î-'exico);—' (b) countries which had a email output and/cr a considerable 

number of projects under study or in process of execution (Venezuela, Colombia, 

Peru and Chile);  (c)  countries which produced no petrochemicals, and had no 

projects or only small-scale projects under study (the remainder of the 

countries in the region, particularly those at a relatively less, advanced stage 

of development). 

3.2. Production 

When the petrochemical industry was first launched, seme of the basic 

organic chemicals were produced from raw materials different from petroleum 

derivatives and natural gas, i.e., through the fermentation of agricultural 

residues and the chemical processing of coal, ect.  Some non-petrochemical 

processing still continues, so an attempt has been made in this paper to 

\\J      Although Trinidad and Tobago could be included in this group, it is in 
a different and almost unique position in the region, since its petro- 
chemical industry produces mainly for export, and its chemical industry 
still manufactures intermediate products on a very small scale. 
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prêtent the figures separately (tables 1,2 and 3, and figuro I); although sono 

margin of error is bound to have crept in,  it  is unlikely to have affected the 

bases of the prosent analysis  to any significant extent.    The products  that con- 

tinue to be processed partly  fror, non-petrochemical  raw materials includo 

ammonia,   butadiene,   benzene,   toluene,  xylene,   carbon  sulphide and methanol. 

The raw materiale  from which they are nade come  from coal and agricultural 

residues. 

The markst  prices  for these products  in Latin America hold out little hope 

for their future production by non-petrochemical means although the domestic 

prices for petrochemical products are much higher than international prices,—'"- 

and the survival  of these plants and processes  can be put down to the in- 

dustry's wide range of  location and heavy national protection.     In the more 

developed countries,  such as Argentina,  liraril   and üexicc,   there is usually a 

logical substitution of processes as petrochemical production neves forward. 

This has not occurred in the  other  countries,   however,   either because  the 

industry is  still   in it3  infancy   there er  bee-use no petrochemical  plantr»  hav . 

been set up. 

Some non-petrochemical  pleats  have curvi vet]   in the former mainly because 

thoy are State-owned (by State petroleum  companies and army companies,   ec.. i, 

and their products ¿re roi-mr.ll/ used for their own purposes (explosives, 

solvents and so forth). 

To judge by  the  figures  in table 1   (fig-are  T),   non-petrochemical  procesen 

were replaced by petrochemical processes  ',o a considerable extent between 1959 

and 1967|  over which period the relative  importance of petrochemicals  (at; a 

porcontagc of physical  output) rose from 52.1   to 04-6 per cent. 

Apart  from this,   the output  of petrochemical products  proper between  those 

years was genuinely dynamic,   achieving an  annual  growth rate of nearly 41   T>or 

cent,  with two periods  during which  it soared up  to as much as 71.8 and 

63.9 per cent  in   I96I-62 and   1962-63 respectively (see  table  1). 

Its dynamic growth was due to its incipient state of development at a 

time when there was considerable demand for primary commodities and inter- 

mediate goods in  the region,   or at   least   in sorr-j of  the relatively more 

12/    See a  study undertaken  in the LAF?A  countries,   entitled La industria 
petroquímica en la ALALO  (ALALC/CG.PQ/l/dt. 1),   16 April T909. 
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Tfcbl« 1 

LATIN AI3RICA: PRODUCTION TCTDS IH TIC 2ASIC P^TROCIOîICAL ISWJSTRY 

Year Pc rochemical Non-pctrochomical 5/ Total 

Thousr-nds of 
tone 

Porcontages  Thousands of   Parcentagcs  Thousands of 
tons tons 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

53.8 

75.1 

98.8 

169.7 

278.2 

392.9 

555.8 

680.3 

810.4 

52.1 

54.7 

59.9 

70.0 

76.5 
78.8 

83.0 

95.2 

87.4 

— ----•—' — 

49.5 47.9 103.3 

62.2 45.3 137.3 

66.2 40.1 I65.O 

76.3 30.0 246.0 

85.4 23.5 363.6 

IO5.8 21.2 498.7 

114.2 17.0 67O.O 

34. ó 4.8 714.9 

116.6 12.6 927.O 

Source: TXLA. 

a/     Based on raw materials other than petroleum (crachod produots) and 
natural gas. 
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Table 3 

LÁTIH U^SaCki^TOTAL OUTPUT OP BA?IC P^ROCIFTICAL PRODUCTS INCLUDING SOURCES 

OTKïïftS THAN P^TROLrlUr-i 

(Thousands of  tons) 

Product 1959 I960 1961 1962 1963 1964 1965 19r6      1967 

Ammonia 38.1 53.1 75.3 146.2 234-5 302.1 335-8 345.4b^340.0f// 

Naphthenic acids 0.5 1.5 1.6 2.1 2.7 2.9 4.0       4.0 

Butadiene 3.0 12.3     28.9 

Benzene 

Toluene 

Xylenes 

Naphthalene 

12.3 

2.1 

0.6 

2.4 

17.1 

3.3 

2.5 

3.2 

17.2 

3.4 

3.0 

2.9 

20.4 

3.5 
3.1 

3.4 

22.4 

3.9 

2.7 

4.3 

28.7 

19.4 

10.6 

5.7 

67.2 

72.9 

10.0 

4.2-^ 

70.O   101.1 
d/         d' 

100. rjJ 105. S-' 

10. CW   60. &' 

Methanol 10.3 10.0 10.1 10.0 11.7 14.9 19.8 31.6     36.0 

38./p   40.2 Carbon sulphide 20.7' 22.9 25-6 27.8 29.9 36.5 39-7 

Ethylene 4.6 4.5 6.2 5.0 9.1 17.2 ?9.3 37-0      58.4 

Propylene 1.2 1.2 1.3 1.6 2.6 3.3. 34-9 54.3      61.7 

76.9d-/ 75.4 Carbon black 10.0 19.5 17.O 21. B 33.3 54.8 60.3 

Total _102.J3   217.¡3   .l£3¿¿    244^4   .3_6_1_.^   495.9    .680.0    784-9   91.1-0 

Source: "CLA. 

a/ Excluding Cuba, Jamaica, and Trinidad and Tobago. 
b/ Including a level of output equal  to that  in I965 for Colombia. 
c/ Capacity in Argentina includes benzene,  toluene and xylenes. 
d/ excluding Colombia. 
e/ Argentina included for benzene. 
f/ Estimate. 
¿/ Excluding Brazil and including 20 000 tons for Colombia. 
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advanced countries, such as Argentina, Brazil and Kexioo, which, upon the 

establishment of tho petrochemical industry began to integrate all the 

production processes. 

Output  ro;o as a result  from sows 53 300 toas in 1959  to over 

810 400 tone-1-^  in  1967,  that  is to  3.32 kilogrammes por capital yearly. 

Tho relative shares of certain petroch-rucal products in the volume of 

regional output has undergone variations  that arj »orth noting,  because they 

reflect  the  composition ani  trends  of dornend bitwoon   1}59  ^r-A  19Ó7.     ammonia, 

for instance,  continued to ran:: first,  although it underwent a sharp fluctu- 

ation between 1963 and   Ì9G7,   falling from 70.7   to  39-2 per cent  (se:- tibio 4). 

.Iti importance war mainly due*  to the rise  in denand  for nitrogenous fertil- 

isers and,   although lass  -0,   for plastics,  which,  as  early as  1959*  bad 

already made an impact   in such latin American countries as  Brazil and ¡¡oxico. 

In that -same  vcar,   tho relative importane0 of carbon  clack  (V..6 per cent) 

highlights   tho development of  tho  rubber  industry,   just as   taaJ   cf methanol 

(I9.I   per  cent)   testifies tc   the? upsurge-   of  the   plastics  industry. 

Towards   I963   there  ^-ems   to lia ve  been a sudden  ¿spurt   in demand  for 

nitrogenous   'ertilisers,  and a continued  demand  for  carbon black  for  the 

rubber industry. 

Towards   1967,   however,   the production of somatic hydrocarbons  (benzene, 

toluene and  xylenes)  made a  eharp  eomüc-ce.    Together tees.- represented 

3O.5 per cent  of  regieral production and also  of  it--, production of olefin: 

(ethylene,   butadiene ard propylene),  which to^llnd   13.¿  per cent.    Thus, 

basic hydrocarbons alor.-. (aroma .ic  and olef:ae)  accented  **cr nearly  50 per 

cent  of petrochemical   production proper   in the  region, whereas  m  1959   they 

had been barely  17.7  ^r cent.    This is a sign of the progress  that has been 

mada  in interi.. :j production pror   - " ' '  Argenti 

and Mexico. 

In 1965, total production in the region required only 52 per -.¿nt of 

installed capacity, whieh meant that far too big a margin was lying idle 

YjJ      excluding output in Colombia for lack of data. 
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Table 4 

LATIN AMERICA: R2L/TIV3 SHAHSS Of PRODUCTS IN Tff3 BASIC PSffRCOQIICAL INKJSTHÏ 

(Percentages) 

Product Output Installed capacity 

1959 1963 

70.7 

1967 

35.6 

1967T68 

Arnioni a 39-2 29.2 

Butadieno - - 3.6 2.6 

¡'•—«zen 3 6.9 2.3 9.7 16.5 

Toluene - - 12.4 7.4 

Iv1 onus . - 8.4 4.4 

: • -.ht hai one 4.5 1.5 0.7 0.8 

"ft h "mol 19.1 4.2 4.4 3.0 

'tr„ün sulphide - 2.5 0.6 1.5 

' * Vi-rio 8.6 3.3 7.2 8.3 

i "yl m J 2.2 0.9 7.6 17.6 

•rt..in black 18.6 13.8 9.3 8.7 

" i;»hth<.nic acids 0.9 0.8 0.5 .. • 

7>tal 100.0 100.0 100.0 100.0 

.ureo:  "CLA. 
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The situation was the sama in 1967, thus indicating that thc^urplus capacity 

was duo to the opening of scvoral new plants in those years.- 

Although intermediate petrochemical products will not be dealt with for 

the reasons *iv~n in the introduction, table 5 gives a list of products 

deriving fron the basic ,etrochcmical industry that are now er will be 

processed in Latin America.-• 

| The\mal^sit and sluggish state of the domestic marke« for basic 

! u  •  i   ^rt, th- -truciu- and soeces of capital for the industry, i     petrochemical produces, tue „trac-xu-... 
I + *v„-,„,-h ;nîl1^ substitution are, among others, 1     and the industry's development hrou^h Ampo.^ -ILS LI 

,-.   •   ~r  ^^+-nnr>ViPTii CPI products in Latin 
some of the reasons for the Mgh ortcc. of petrochemical 

America, (seo table 6). 

1 The comoarison made in that table relaten to 1964-65, and chows that 

prices for many of these products are unquestionably much higher m Latin 

America than in the United States or Europe. 

The offrct of + h,se prices on the manufacturo of other chemical products 

. in Latin Amori« is self-evident, and the state of the industry is directly 

attributable to them. 

3.4.   Installée caj)acUy^na_ÍAs ojçpansion 

FiguresTor insalici cecity in the basic petrochemical industry in 

1964-65 and 1967-68 and for tv editions and new plants planned for 19/CW<; 

are given in tables 7 and ^    In 1^7-60 «cnia accounted for 33./ P- 

cent of total capaci-,, and Us expansion will represent more than *> per 

,  , ....   „„,-,^-d --n« Un xc  thu orcsent.  Aromatic hy.ro- 
cent of the total additions prc/,d-.i ,0, up -0 .au . 

carbonsconstituted *; Por cent of total canity, but counted for o,ly 

ov,r ,2 per cent of the anticipated Cranston, w'.ülo olefins Sorbed abo,., 

28.6 of installed cap,cit„ ,nd ,5.5 ><*  cent of the additional capace;,- 

(ethylene projoct. =!.»,• «counted for 27.6 per cent). In ot,er words, in 1, - . 

-, +ni«rno rvlenos, butadiene; llexico: ammonia, 
14/  Argentina: benzene, toluene, xyiem-s, 

~~   butadiene, etc. . •   • • - n 

,5/  For further infection on tho«, ^^Afr^Sïai».«- 

americana '-J¿_\.C- .-    •     '       ,      *„;,.„ ir- th~ ro«.on. ..  .  ri„fi,nnP{i b-" the countries in tn- rt,giu»t 
.!é/  tAcltiS oî:ï£2'fcStiïïfiy 2A¡» projets. 
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Tabic 6 

LATIN AMERICA: PRICES FO? BASIC PETROCHEMICAL PRODUCTS,   1964-65 

.    a/  
. —... . 

od States b/ Products Latin An er Unit Western 
e/ 

-uropc - 
(dollf 1rs ? or ten) (dol Lars per ton) (dollars por  ter; 

Ilaximun     !' ininun Ilazcimum      1'inirr.un î>.xir.:un l'inirr.u;,. 
.,„..._.,._..__ _— - - — _ - .. _. . _ . .   

— • - •   —   .     _ . .... — 

Ammonir, 5C9 38 102 129 97 
Butadieno 533 261.10 333.30 277. V'" 
Benzen0 244 97 81.54 co 

I/U 79 
Toluene 294 93 64 73 
Xylenes 302 179 75 Í1 io 
Naphthalene 114 27Ò 72.20 ¡06.65 75.%' 
Methanol 275 191 97.30 ' 0O.90 77-~C 
Carbon sulphi de 359 160 94.40 175.50 93.30 
Ethylene 165 83 110 65 ... 

Propylene 145 ... — J- 
01 

Carben black 400 161 155.50 224.40 1 '•" C    r    1 

Sources: 

a/     Factory selling prices in 1964;     data supplied by tha CAJI/LAFTA Study 
Group on Petrochemicals. 

°/     ^^-.-iE^ar^Ch e ni i c^l Newa,  1965. 
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nia 
ButadLona Banc ana Ethyl an. Methanol Naphthalene 

Carbon 

fclaok 
Propylene 

Carbon 

sulphide 
Toluene     Xylene* Total 

Par» 

•«a 
agaa 

Alicantina 

1964/65 
1967/68 
Growth 
1972/75 

68.0 
200.0 
268.0 

32.0 
35.0 

35.0 

42.0a/ 
113. 0^ 

52. Ä 
165.05/ 

39.5 
39.5 

500.O 
539.5 

26.5 
28.5 
16.5 
45.0 

2.5 

2.5 

I3.O 
30.0 

30.0 

5.0 
125.0 
63.O 

I88.O 

14.0 
19.5 

19.5 Í i 
172.0 
461.0 
83I.5 

I 292.5 

I6.I 
29.3 
18.8 
21.6 p

ill 

34.5 
34.5 

250,2 
284.7 

... 
- 

20.8 
20.6 

111.2 
132.0 

8.0 
12.0 
16.5 
28.5 

4.9 
6.2 

11.1 

36.O 
36.0 

36.O 

11.0 
22.0 
66.8 
88.8 

- 4.5 
4.5 

0.6 
0.6 

110.3 
130.2 
456.0 
58¿.2 

10.4 
8.3 

10.3 
9.8 

Chllt 

196V« 
1967/68 
Growth 
1972/75 

330.O 
330.0 

9.0 
9.0 

100.0 
100.0 

6O.O 
60.O 

- 

- 

- 

5Ô.0 
- Ì t 549.0 

549.0 
12.4 
9.2 

1964/65 
1967/68 
Ora wife 
1972^5 

115.0 
115.0 
300.0 
415.0 

- 

40.0 
40.0 

20.0 
20.0 
40.0 

- 

0.8 
0.8 
1.0 
1.8 

7.5 
7.5 

11.2 
18.7 

10.0 
10.0 

- h 35.6 
39.6 

122.5 
143.3 
428.3 
571.6 

11.5 
9.2 
9.7 
9.5 

Maxi a» 

I96V65 
1967/68 
Orowth 
1572/75 

194.0 
194.0 
462.0 
656.0 

«45.0 
45.O 
55.0 

100.0 

65.0 
116.0 
54.0 

170.0 

36.5 
54.0 

378.0 
432.0 

15.0 
15.0 
21.6 
36.6 

2.6 

2.6 

34.6 
34.6 

34.6 

60.0 
89,0 

89.0 
- 

100.0 
100,0 
100.0 
200.0 

46.0 
59.0 
4o.o 
99.0 

556.I 
709.2 

1 110.6 
1 819.8 

56.O 
45.I 
25.1 
30.3 

Paru 

1964/66 
1967/68 
Growth 

1972/75 

25.0 
45*0 

249.0 
25>4.0 

- - - - 
- - 

50.0 

- 

• 

— 

25.0 
45.0 

249.0 
294.O 

2.3 
5.4 
5.6 
5.6 

Venezuela 

l;64/65 
1967/68 
Orowth 

1972/75 

33.0 
33>0 

450.O 
483*0 

- 

100.0 
100.0 

150.0 
150.0 

- - 6.4 

9.0 

9.0 
100.0 
100.0 

- 

y 

39.4 
42.0 

80O.O 
842.0 

3.7 
2.7 

18.1 
14.0 

Totali    (thousand! 
of tona par year)i 

1*4/65                l«li*5 
1967/68               4ÍS9.5 
Growth                 2 2'U>2 

I972/75              2 730.7 

77.0 
80.0 
64.0 

144.0 

107.0 
229.0 
346.0 

575.0 

96.8 

134.3 
1 219.2 

1 353.5 

49.5 
55.5 
54.6 

110.1 

10.8 
7.2 

18.0 

97.5 
117.1 
11.2 

128.0 

76.0 
236.0 
289.8 

525.8 

14.0 

19.5 

I9.5 

100.0 
100.0,0/ 
nuo¿/ 
211.0 

46.0 
59.00/ 
80. 2¿/ 

139.2 

1 065.3 
1 530.7 

' 4 424.4 

5 955.1 

100.0 
100.0 
100.0 

100.0 

Pereentacee 

19É4/05 
1967/68 
Orowth 

1972/75 

37.7 

33.7 
50.7 

46.2 

7.2 

5.1 
1.4 

2.4 

10.0 

14.6 
7.8 
9,6 

9.1 

8.5 
27.6 

22.6 

4.6 
3.5 
1.2 

1.8 

0.7 
0.2 

0.3 

9.2 

7.5 
0.3 

2.1 

7.2 

15.0 

6.5 
8.8 

1.3 

1.2 

0.4 

9.* 
6.4 

2.5 

3.5 

4.3 

3.8 
1.8 

2.3 

100.0 

100.0 

100.0 

100.0 

Souroot ECU,   on tha Baals of Offlaial St&tistloa. 
¡/ Ai OTX (beisene, toluene and xylattai), 
b/ Inoluded under b era ana« 
a/ Picuree for Maxi00 only; for all other oountrlea Inoludad as BTX under binane. 
*/ Picure for Braxll, Colorfaia t-td Maxloo onlyj for all other aoutrtrlea Inoludad M 1TX under bo«one. 
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53,6 por cent of capacity was used to produce bacie hydrocarbone  (aromatice 

arid olefins. 

Project? of ncv.' plar.tr.  includo sena en a considerable scale,  w'.v.ch 

indicates a regional   tendone/   te> cu"  down  production coste.     There  arc pro- 

jects for produciti'   100  000   te   i'b;  000 'tons   of   eihyaai.   a y.C-r in  Argentina, 

»"cxico end. Venezuela,   fron 000 to  1  000  tons  of  avaria :. dyy  in Oh lie.   Colead 

Mexico and Venezuela,   ra~   fron CO 000 to   100 CCO tons  of benzene a  •/•er  in 

Argentina,  Brazil,  "caico arai  "er, auela. 

Up to 1967-68,  Argentina.  Brazil,  Colombia,   !V::ico, Pera and V:ne::uela 

were the only countries  in la^in Aaerica producing bas n netrcehoa 

Argentina,   Brazil  ara"  "exico aa-cienaina   "er al mort  5^  p a cent  of 

--,  1   r 

production (82.5 pc^ cent  ir. I/64-- hi •e li).     Over  tr.o 

period 1964-08,   tr...  capacity  of  th<.   region ae  a  whole- gre:-; by 47-5   -=" cent, 

with appreciable variations  between eeuntries.      Ir. harr.,   for example,   it 

grew by close to  2ÂG per  cent,  while m Venezuela   ey   only 7 per coat:     in 

,,   -~A .a  :rca 

both these countries  only very email plante   jaranera 

increasing capacity Orea   ih  roa +c   OS : 0n  :v„-,   per 

39  000 to 42 000  +c<r.s   per  year.     Araaaina,   by   aaaaaaaci,   iraarea-aà   i\r- 

capacity fren  I70 000  te  06I   OJO icra -er  -., ar   ( âeaah.   ^7n per -vat!  and 

made soma proi/rcca  tcuar.aa 
i* f"    '^n   - /-»i• 

.0  'jir 1'.' ir. iTe, r- 

1       r> -. ' a „a arai 

ner cciv:     Oragli  mercar ce 

~ ".»1  >vbia  fra.,!  ITO   "00   -0 

aromatic hydrocarbenr   ',b .varai 

Hcxico expanded  then-  capaci* 

capacity Orca  110 000  10   no 00" tone  ear year,   C 

143 500,   and Veaico   fren   h?''   000 tv TO?  n00,   en   the  baaar;  of larf-e- reale 

plante producing aaaoa.a   ( 1 ' 000  '.orv eoa  davi   a.>d  carbon  abaca  (.30  000   eon:; 

per year),     Latin America'a  capacity,  -a/eriny; a uv.i ;• ran .¡re  a:   • laaea  of 

vary different  aizca,   increase-  fror.  '  0^0 00O   ;j   1   OaO Pav  tene  ner year. 

Tn Argentina,   La-aail,   Colombia end iloxico te. e  reavaai were the  recuit   cf 

a procace - which was  not  alwaye  aleara-  -   cf   ir. * y/ra eioa ef the  rational 

production structure aimed  at  irr.port cubati tu ai on. 

On the basic  of  the   data aeaüallu,   the  -anticipated increases  in 

capacitycan.be projected   (e-c   tabi; 7}   for  the  rot.al  eaeacity of  plant 

plann-d to date.     Although   i4   is not certain  how many 0:  the plann will 

actually be implemented,   it  is interesting  to  consider certain points. 
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Table 3 

LATIN AlERICAi GROWTH 0? INSTALLED CAPACITY IN THS BASIC 

P^TROCïOlICAL  INDUSTRY 

(Tlpusands _qf _tcj^s j)or ;;:ar) 

Instai: 

Countrioß 1964-63 

.  car.aci\y 

1967-6.'5 

.noucir.cp  o: Thousands  of Percer. 
tons per year    tage    tons por y:ar 

Arcent ina 172.O 

Brazil 110.3 

Colombia 122.5 

Chilo - 

flexi co 596.I 

Peru 25.O 

Venezuela 39.4 

Total«: Ì -°.'55jL3 

Indexes 100.0 

Growth - 

Rata  1965-75 - 

Rate 1965-68 - 

Rato 1968-75 - 

16.1 

10.4 

11.5 

56.O 

2.3 

3.7 

100.0 

461.0 

130.2 

143.3 

709.2 

45-0 

42.0 

.!.2Ä0--J5 

147.4 

47.4 

13.8$ 

Pereon- 
tano 

29.3 

0.3 

9.2 

45.1 

5.4 

2.7 

 j973-15_ . 
Thousanin of    Percen- 
ter. 3 per year      ta[;c 

1 292.S 

586.2 

571.6 

549.O 

1 C19.3 

294.O 

842.O 

100.C      USÛ--1 

415. Jt 

SCI. 7 

15. -V 

9.5 

9.2 

30.3 

14.0 

100.0 

I6.C/0 /» 

Source: *3CLA. 
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Judgius fron, tho si» of mm% of the plant, planned, tfe« -o« to bo 

a tr.nd towards ration*!!*.* thoir .izo, „hioh in tho past tas ^orally 

boon on tho .nail sido.    Chilo is  joining Sh". produces of tasic ¡«tro- ^ 

chonioal* with a ?1,n«  for ^ production of cthyXonc  (60 000 tone „„ -cor; 
„„        «m.-.  -rr-T.t"»q+   increase vii 11 conio  in 

and ammonia (310 000  tens -er year...     u- ¿rr-at.a. 
,x  17/ vVrv, V,-- , wi^o¡-. serica cf ciar.*  fcr largo-scale plant  to 

produco arena.ic and  sljfin hvdrocaroon.,  afonia and -»rbon ite, no.  on y 
.     ,   ífl atill   .„nil     but --Iso  for the ragionai arc 

for the demotic mariât w.:icu is  stili  ->r..ii, 
,   .       • ,     ^,4. - —t   f-r  tr-  pirst of  two ar.mor.ia plants  oomz •^^- 

• , . + 1,,    ...-*•*   ~-pa»-t/ of 900 tons por day. ready under ccr.-^ructior (  .--^ *   —P- •-  y        - ^ 
.,  ,—.-,»,,-   i*q  b-^^i - -»otre choral cai  industry u;iucr Koxico will   continu-  to  <x^.n-  i   »    --   . 

...  ^ .,:••„  -rv.cn-a taking arido of olaco in l:.nc v;i .r. 
its otate monopoly r.rn  err., • -     ? ,^..1^1- .  - 

thu fast-crowmç demand tor .u.^m.. _ 

Virtually  rane  cf  ui prej  cu r,iaanf,   ,o  u..._     i 
. ^.^^ ..-*•, r-rional  integration :.r. 

Latin Anurie, ccuntri,- nav2 Vor.  Jo^a..a ^ r^i« . 
• v.      .,  ;*  i,   ^•H"-* i--'i   that rvjwr"l  or then 

mind as r^rJr produci m,    .van  thouga - is  ^.i    - 
,,  : n   -T/--  s-, b' an  .•.'conor.i'i pronc-iticn. 

will r.ood sulrinomi nar-^ts  m  ~i —    -•> 
â .       ......   -,,   —  ^Moctn nov; on -.h;  drawing bontà aro : ploient cd 
Ar.su.Tin? tit? -   -'--   -i! -   "-J^^ ' 

i_     • j    -,„.,.,-  -   on-n'rvivo a:inv»a.L  rate 
bo*«*en 1963 an.  1/7:,  "^ ir/r^try ,.~u-d <,--•' -  - 

of 16 per cot-   (ir. 15Í5-6Ó   ^ rate v:as approximately  U.o per c:::.;. 

3.5.    Î£i?ÇLts 

It should" be rade clear fron tho outset  that  tho figures in thi* rapo,. 

-olato to importe of pi.ro l*.3ic petrochemical  products -¿ and.  theroxoro. 

they ao not  includo  tho volume of tho- yrodv-te  imported in tM iorr cf 

chemical compounds  in vhoso manufacturo they ara used to a 5r:atcr or lc3b,r 

.     * vi       ^ «rid  10 cove" -»li   tho Latin American ccur.tno! degroo.    The figuroc 11. tables  1 ...nd   .0 cove.    .1- 

Y¡/      oJing  co tho rrrall  sea- of crises iu^llcd capacity and tho  .argo 

scalo  plants  plarnjd. 

18/      HI 1h<-' basic DOtrocher;.:.cal orciccxs cono under P^-X. 

J¡/      Tricen fron tho official  fo:'oxgn trade statistics of th* countries of 

tho rogion. 
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ozcapt those indicated in tho footnotes to the tables. 

Imports of bacie petrochemical products have ero-n in volunto from about 

111,200 tons in 1959  to soma 363,600 tons in 19^7 (averaging an 8.3 per cent 

^nnually\  but   they have d.U.    in inp.rtance i, rol-tier to the growth of 

ragiona production,  which roso fro. sono  102,300 to 527,000 tons annually 

(32 per cent)  over tho san- period. 
" It to clear,   th=roforo,  th,t .1 :>roc... cf Import  substitution U  t*ii« 

pia« in the rceior.,  sine; inpor^s h-.vc 8r,du,llv lost  f,,ir l„«u5 in   ^ 
, _  .,i^-.-r>i-'   y:- nr^T" ernt annual-V  *•"   tn>- relation to demand, which ¿rov: by appro.um ..el,   o ?^r  --n„ 

•   j / -n,  11Ì      ^;,n  Dvor-^11   fiaros fail  tr rhew.  r.c.cvcr,   .u-> 
eamo period (coo taelo 11).     -^- °7l-r   -•*•-  li- 
import substitution has felloni a vary different  como  ,n the varioue 

countries of the region:  whil; sor.c have reached   - .^^^  'y- ^ 

BGlf-suoplv,  others still rely exclusively on imports ir:* inside or catane 

the region.    Import substitution ic  estimated te aave nade condor ^ 

progress in ArScntina,  Brasil and Ilvico, and somewhat ! ^ m ^W.,>u.t 

Fora and Venezuela. ^ 
Am-nenia ic aeecunting fcr an increasing share oi   to..^r„ ^ ^^ 

basic ootrochemical products,  its share rising from  37  t> 6} p~   °:«-     -•*—• 
,,.^^.,  i-,  T-«-«r  'n^ca aire  inarca—3  ^'^tinn^i'. 

1959 and 19C7,  >-^ — production -.. L*.-r. ..n  .      .- , 

(see section 3.2,  on production).     San.t. -xa. 

of aroxatic hydrocarbons,  ir^orts  oi wr.icn ^-lin---    -r-, 

to 13 per eont  in  1967,  âoopito :. P-k of 30 per cord  in 1?b3.    '--"-   - 

followed virtually  tho sane trend.     The share of carbon blaol: ccir... ,<.- 

,       ,       ^rtn  ,«  „or r-.n*  in   V1S9  to 6  -)or cent  m   t^7,   •'--' 
more aharply,   fron  31  per en., i..    .^ a...H«., of carbon blr.ck 
that Latin America in importing or.ly scae «v..:  q-..i—• •        2Q/ 

r>nd that  The rest  of  th : denand is  natisi, -i  b/ - -^ - _ 
i-.;'?   -,-,...,>».--  «f  r-"ic   .etrcchomic" 

must also be pointed out  that fren  1959  «  1^7  -..^r..  .i   ---x    ; 
-,,-        3  TI .^--.  r-  i   f    (see tati y  1^/, ,   f.         -T  f.  --r,  \~¡   o ni 11 ion doll -3  í-.i.i.   ^j^- products íncreasad fror,.   -Ut   --  ^,- -1- .....   r 

.      ,     +       i   im.r-t-  .-*•   -i -nirri   products  ros.  from 385-0 million Latin America's  total  irne, t., u.   ..i-r.i..- \ ^^     ^   ^^ 

to 1,342.? r.illion dollaro ci.i.     ^^ o-or 

i   j j r^^r^ 9  to ? 5 ^or cent  oí  petre- 
total  iraportr  of cremici products included fror. 2   -o 2o - 

chenicai products. 

lr2/ Prom A 
arganti^,  Brasil, Colombia, Toxico and Venezuela. 
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Ta"blo 10 

LATIN AKSHICAJS/ .VALUS OP IMPORTS 0? DASIC PTfRCCHJSHICAL PRODUCTS 

(Ei^A0?1.3—?.?. _d°llars-i 

Product 

Aroncnia 

Naphthcnic acids 

Butadieno 

Ecnzcno 

Toluonc- 

Xylenes 

Naphthalene 

Kothanol 

Carbon sulphide 

ethylene 

Propylene 

Carbon black 

Total 

1959 1963 

8.0 

17-6 

6.0 

25-"• 

1965 

j2.0 

,_o/ 
19ÓT ^ 

3.8 6.9 15.7 f /    A 
1 H • *••• 

0.1 0.3 0.3 o.í> 

_ 3.2 0.5 6.6 

1.2 3.? 3.0 2o 

1.4 1.4 0.7 1.0 

0.8 1.2 0.6 0.7 

0.8 1.0 1.6 1.7 

1.3 1.6 2.1 1 . D 

0.2 0.3 0.3 ... 

*. 2 

33. 

Source^   3CLA, on the basis of foreign trade yearbooks. 

a/   'excluding Cuba,  Janaicr., and Trinidad ana Tobago. 

b/      Excluding alce Dolivi?., Colombia,   ti.* Dominien Republic, 
Guatemala, Haiti,  Honduras nnu Panama. 

jouaaor, 
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3.6. Aj?jxyeent_ ^cqnsurnption. 

Tcblos 11 to 14 (end figures III and IV) give r.n over-all idea of 

apparent consumption of basic petrochemical products in Latin America. They 

also include :!x volume of products still beir.£ monufacTured by r.cr.-potrc- 

chcmicol proccosec ir, the racier.. 

no. .t musi  bo  emohaoiccd  that con^ur.ntien of basic 

petrochemical  products in Latin America ¿rcw much more rapidly than the 

v/hole chemical sector in the years  1959-67  (^co table  12).    The rerpective 

growth rates v:ere appresi rarely 25 and 9-5 P"-*  -ent annually., which near s 

that concuir.pt i on cf petrochemicals rose fren .about 214,000 to 1,¿35t6CC 

tons from  Po?   '-o   13á>T.     Per capita consumption treat up  iron 'I. i   to  ô-i 

hilcgrommtc  per '/ear and it has  inereaeed almost five-fold over a period 

of eight years, v:hiie consumption of chemical  producto in generai   carc-iy 

doubled. 

On'the bac is  of   the- ag¿pre¿~tto   fip-jros  for apparent  con^i'n.pt i on cf 

petrochemical  products,   seme considerations- may be presented here regarding 

the broad lince olona- ;;hieh  iho  ohrraicol  sector  ie èovtlocrno, ir* Latir* 

Anerica. Y ha-  caia  that  demani for  caaic  rotrechemical  f.reductc  hau 

recul ted from the integration of  t: 

is extcnèin,~ mainly  to  the phase  of inter:.1. 

This storno  to  explain  the increase  in production of such  i tv...s as  clastica, 

synthetic textiles,   oh eri cal. product:.: for use  in agriculture,  pa:n+r,, 
'' 1 / 

pharmaceutical  products,   syntactic  rubber,   etc.   (see table  1j). C~-,J   A  high. 

level of self-supply h^.3 toon raechad in some   prcvps of producto  (','0  to 90 

por cent in  1>Cp):   ti.-.' organic; oynahcoÌF  crcdticts (¿proup  !..},   p. .Lutü  c*ad 

solvents (group Vil),  syV.re+ic  fibrös (group- "),  olootics  íaroup ï;r)  and 

pharmaceutical producta  (rroup X7l).    lloro over,   there are other groups of 

producto whoso local, manufacture  coca,  considerable  impetus,  resulting in 

high annual  grc.rth. rateo  from I959  to  1365:   0*3 per cent  for oynthetic 

rubber (group Vi),   1p.j per rznt  for chunical   products  for agriculture 

21/      For a detailed analysis of those points,   sot las AriuE?ArÁr'tl./NuiJ?Ac.as- 
en América Latina y su evolución on los i^Sp_s_12¿2.Jo.-19.-7,  op.   cit. 
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Tabic 11 

LATIÎÎ AIÎÎRICA-.S/ APPARAÎT CONSUMPTION OF BASIC PETROCHEMICAL PRODUCTS,   1959-'' 

(Thousands of _tons ) 

Product 1959 

Ammonia 79•3 

Haphthcnic 
acids 0.8 

Butadiene 

Benzene 15*2 

Toluene 14.4 

Xylenes 6.7 

Naphthalene 6.5 

Methanol 19.2 

Carbon 
sulphide 21.3 

ethylene 4.6 

Propyl one 1. 2 

Carbon black 44.8 

i960 

117.3 - 

0.3 

36.9 
25.O 

9.6 

9.3 
18.0 

23Ó 

4.5 

1.2 

53.5 

1961      1962      19C3      19C4      19ó5      196b      1967 

141.O    197.9    304.4    426.1    ¿33.5    505.1    572.9 

2.5 

49.6 

20.0 

11.6 

10.2 

20.7 

25.9 

6.2 

1.3 

62.O 

2.0 

3.7 

55.1 

23-7 

11.2 

11.1 

30.4 

29.4 

5.O 

1.6 

65.9 

3.1 

11.3 

53,6 

23.3 

17.3 

13.1 

27.9 

31.3 

9.4 

2.6 

68.7 

3.4 

20.3 

56.7 

39-ó 

25.1 

17.9 

33.3 

38.6 

13.0 

3.3 

78.6 

4.1 5«3       5«3 

39.O 24.6     65.7 

92.0 96.2    125.4 

01 . J M O       ' ' I • J 

•16.O 21. C      e?. C 
c/ b' c/ 

16.9-7 14.43   17.3 J 

44.2 53.7      y-2 

41.5 

27.3 
! /I     3 

in   ^/ J.4-   40.2 

37.O      38.4 

oí. 1 -Vf.   J 

Total 21.4..Ü   304. X   .351.0    437.0    566.O    7_ó_6v9 

36.1    100.3     96.9 

968._5 \06_G._¿ 'tJ-^A'A 

or capita 
ßgf^.feant 

1519 1743  2063  259O  3420  419C  44-99  5260 

Annual growth rats of per capita consumption in 1959-67: 21.5 per cont 

Source:    ^CLA 

a/    excluding Cuba,  Jamaica,  and Trinidad .-.r.d Tob^o. 

b/    Including production by non-p .trochcnical processes. 

c/    excluding Colombia also. 

d/    Excluding Cuba. 
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Tabic 12 

LATIN AMERICA: EVOLUTION OF THE BASIC PETTICCHE*3CAL INDUSTRY COMPARED WITH 

THAT OF TITS CIIEI'ICAL INDUSTRY AS A WII0L3,   1959-^7 

   Indexes: J9>9_ _=- .100  

Y oar  jL^ivpohypicpl Jeerasu~¿  _ .. £»Ve.raÀ£iA.--/i4lLiai.r'y..»_ 

100 
109 
120 
129 
'39 
155 
¡67 

1959 100 
1960 140 
1961 184 
1^62 315 
1963 317 
1964 730 
1965 1 033 
196o 1 ¿64 
1967 1 506 

it consumption Produc 

100 100 
142 IOS 
168 121 
204 133 
265 146 
353 165 
443 • 174 
466 195 
605 217 208 

Source:  EC LA. 

Tabi« 13 
e' 

LATIN AÏERICA:  SELF-SUPPLY IH SOÏT1. G10UPS 0? CT-.EIIICAL ?!ÎCDUCTC--/   USED AS 

INPUTS FOR EASIC PETSXilEI^AL ?51Cr.TCT3,   1953-t:r- 

( Per cor. t r.yr e_ o f t 0 xc 1 apjoa r c n t_ j^oj^¿np. ti or. ) 

<5y9 196c 19^1 i'>C2 lió! 1964 1965 

II. Principal organic chemical       91   Ù)        07   07   37  39  90 
product3 

III. Chenical products for uso 
in agriculture 44   44   45   47   50  51  5** 

IV. Plastic materials ~r*- sy?:Jh"tic 
reains 

V. Artificial arJ rynthctic fibro~ 

VI. Synthetic rubber and car'.-r. black 

VII. Peinte, dyoG and other rrrteriai^ 

XVI, Pharmaceutical producto 

Source:    "CLA. 
a/   According to the "CLA classification ir. L_a industria .cuiraica _en j^fricc. 

1&J-I& JLJ?}LJ2yyJy„2iPJ\ 5.rlA0.aL'-AC3 J55^.a J9JÍ7.» J^A .ci„V 

5û 54 56 59 61 65 66 

84 64 32 Ò1 £5 65 84 

£ 8 6 0 38 41 3C 
70 73 73 li' 74 73 74 

63 £A c6 ór: 65 69 61 

*'- 
A 1 '•n 

j • 
A a. "? Al 10 
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(group III), 25.3 per cent for plastic materials ana synthetic robins (group 17}, 

14.3 per cent for   synthetic fibers (group V),  and 11.S pc-r cent for organic 

compounds for unspecified uses (group XV). 

As con be seen from  tabi =  p,   local  production cf lettmodiate potrocheialcr.l 

products covers a wide  rango of organic compounds.     In addition,   the highest 

lovol of regional  sclf-eu;p!y (90 per cent in  V06~),   hoc hee:: reached i a the 

principal organic chemicals  (¿-roup II), end it  is precisely thin «reu? that 

includes the basic petrochemical products,   except «nr.oni?. (»rou? III)  and 

carbon black (group VI). 

Nevertheless,   the apparent consumption of basic pe tróchenle?.!  products 

shown in the abovz-mentioaed  tablee represents  the sur. of  ¿he ;:id:<;' v.ry- 

in^ situations  in  the  Latin American countries.     Thur.,  while 1:1 countries l-.k"e 

Argontina,   Brasil  and "cxico -pparcr.t consumption of --hose productF  st.v.vls at 

A high level as a direct recuit of '- ho peradur.1  integro don of  che e truc-uro 

of production (despite  th • in.v.iequate ecale of *rrny plant.-;,  in ot;. JT   icieatrioo 

such ae Chile,  Colombia,  Peru ..:id "eiczeelo,   op.arcat  renr-paicr. 

1;   and 111  t:.o  res.,   o.   u.t... ...r. „*-ir ..   --     -   i-   v.l..--..-,   -.1» 

existing only a c.ier.icai  irduetoy  predu-ànç     : niched   ,roauct;   \ p:. -.rr.actu .1er 

products,   fermili.3-3,  r-.lb.r,   rynth-10  textile.-,,   piaetics,   o-c.   . 

llereover,   the national  r.arkots v;erc   too  arali   f.:r : reja.--.- v.d-ch wo-id 

take full adv-nti£C  rr   :ecr.-;~>i es of sehe-.,   as  oh"  'arco ra-.-ùcr   e:   s-eli 

olant3 end projects  in  the  rcrien  indicates.     Toward«;  tee second  ran^of tr.e 

nineteen-sirties,   however,   i   r^.-Ecale project  h .^an to he crepar-.., eau 

some sizeable industrial  corpi ex-3 .o-e now  .,cir>: put  xn'.-> oprati c.». 

addition,   the fi ret  sucregionol  "procréent s h  v.« V.^er. colluded fer  the  tema- 

tica cf national  mrhat  cro-upin^s,  ï.'Iùch venid  provide a -'uitaolo  icundatecn 

for large-scale petrochemical  p-tjücte.     Tlv.'ic  are   the afrce.-ncr.ts  iciurUn-; 

tho Latin America:- "ere- Trade Association (l     "A)  are the dentr .1 American 

Common ï'arkot  ( :.V ."   ,   and,   aere  recenti-,   +hoee  "or  the Apceon  eubre^ion,   \\\c 

River Plate Basir, and   .h-- Caribbe-.n 'roc '.race ;s3oc:aio.. i( .,„.. n. ..., . 

till 

• r. i ". -• »i-; "i      -i" er e 

22/     Amnonia (330,000 ton«: ^er year',   eh;lea    ('00,000 ions p.i« y»r)  onu 
3TX (100,000 tens a year)   in Argentina.   Brazil,  Teile,  Colombia and 
Venezuela. 
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As regards tho «upply of basic pctrochcr.ic.il5,  tho re5ion has become a 

«OGd doal moro self-sufficient.     In I967 imports still account 2d for nearly 

30 por cent of total  apparent  consumption (aoo. rabio  12).     Dctwcon  1959 and 

1967 apparent consumption aal   .aereara abrut  2:3 par cvit,  while inoorts had 

only dona sc by 16. > por :cm,   ani. nr^action.   ;-   -1 1   + v-^ «•* ~„-,rr„,. ,4-V 

by 32 por cont annuii7.     In short,  by  içtf?,   total aaaaront consumption in tho 

rogion stood at about   1.3 rulli-n tor.j,  or 3-3 îc.j.  ?cr --oar in per capita 

torras. 

Petrochemical  production  ^c' no-  raally Cet Gainj until  1955-^0, .al- 

though it could havo start id at   l:a.*t  fifteen years earlier.    Tao region's 

industrial  devclopau*,   ar.l  l.; raa   ma*   of   -,h, ^-rccn^ic:.!  industry,  tats 

basically geared   to  la-art  nucstitutiori,   which vras also  -.-   dynar.uc  factor ir 

thj expansion of non-tradì nana!   export  fror, several   of th^ Latir. American 

countries. 

Gooffraphinally  srcaair.,;,   -a t.- K h .. sic- 1   :>r , h.c A ior.   13  car—atr-a:a ir.  a 

vary few oar ta   : '  ;.-ttn   '-vri •    -     i       •• *-r- - * • - -     -'~~,-i      ".^..„<-,-,    --„   • 

ftnd Voneriala,  and  lat*_-rly  ir   Cantra]   ".nane-,   Chilo ¿no Peru as well.     la 

• -  À- -.i-"   - .   .- .,*a. .  ,„-,.- .y.,1 lor  buaa  cai1 every cate,   its  Idrati:: 

::!îif * pre lue tp  as  alasti--*?,   aar,-vai     V-*^     f;l 
f naint  ana 

pharmaceutical  pr-V—,     -     -•,. r.;a     f   aa     a-  autr.Cional  narkctc was 

not th.- originai   ~:¿  a¡v  ,  ;   ...  >   r.     ••   ..;.--r-,:  i^.-.i   la' .r -ac a sciatica 

to the  g-allnass  of aal'.  M.   t  v..    :),a,anr   .,.   th • aa-t  of  *hc firct  yltr.ta 

very considerably, yr -.r O 

in chi shalt ir <..f ,.i*-h t in 

competition  tc  fac   (aatil 
••   :'*""    <" ••     •'•-   ~   •-• ^aa.iy,   th a   : " *   little 

''•''*    '    -  *   -f     ;'   -r.3  a tía.el  only),  and cculà 

charco   QX-zsvr-'sdU  :^h  ;ua .  .T   f ..-   taar   had-   :,racuh;   (30c  ;ccua j.3., 

on prices).     Ir.ter-Latm-Arv-r: :n   irad,..  had  boon .a.a-a,aa*-ad by  the fornati on- 

of  th-.-  Latin /.mon-; ...  . r- a   ,'r. a.,   /„abatían,   *,t   a    :ia not fra  fart enough 

or rea;, a nxgn   .nau^a  i-va!   t) stipulate .:.>van-u-  10 en adequate  -»calo of 

production. 

?,y     A« ivlroady indicated, pet rochante?.! production proper roso 41 por 
cor.t annually. 
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2y  1965-66 only Argentinr., Brazil and üexico liad mado headway in 

developing a production structure that was integrated right from tho basic 

products up to the end products and ned begmt to carpply regional markets with 

marginal vol'iru cf ou'put-. In 10'',7-f..° v  et 1er countries  (see  section 3*4 

on installed capaci ^ had a feu plants tint wer o just starting production 

cr some quite interesting pro.i-te, bat ;n n:, case can they oc regarded a0 

^„^.-,MlnÄ n tru.. oten fervane awards regt«.nal integration, oven in the 

Andean  subregion^'   or  the Ca::r-al Arican Oo^ion  iarko...--' 

ÎLarked headway "vas  boon rata in import  s-ha titution -at   the regional  lovol, 

tut.  nrogross lia-,  b-n anything but uniform in   ' he  individual  countries. 

Although the  introduction of ootrochenica!  production inxo Latin America 

'i-.ught with it a development   technology  coaling in  the installation of 

•.wiorn automated  chemical  processes  and special  training for labour,   sceious 

v   ,-,„,.*' -1- -  n.-rvi   ''.'i*ii'ral,h5 bcir.cccn this and - roblcras have ari e en because  .JJ       ^uorul  - -—"—1-"it'J 

th-, other branches of the cr.rr.ic.rl   industry w!vich aro obviously xoclinically 

> a...nalcseenl.     In enr r vjcrcr:   -.no attrition 0-.   -ha petrochemical industry 

mthout  promotion   cf the other brancate  in the chwnical sector hap   evidenced 

technological   gap vhich  is  .affectin;- prolucaien  costs,     horeovar,   ir.due- 

tl   nrcruotien has no"   bc .ly baeia.d by policy measures for tho 

•e.nsfor of techno! ogy,   so   that   -'v:  -oaar b—  "ad  to rtly TOD heavily on 

a.rápi technology,  and  local   tttbnoleg-  ^  ^U^   - develop. 

•vrmii.pv    ,rrrc amical  arc'beati c.-  in   ¡-.ein Anerica began and 

developed virtually without,  ray r-al   natir.p.-.l   er rational  planning. 

5.    Prospects  fer _t r. e .pot roc noni cai. ved_u a try .i_n La tin perica 

Broadly speaking,   th,  r. .1:1  iettare s     f ;-eti:i   Amer: c; .a petrochemical 

production in the next  ten years ;;ill   be  tüe  inaiguraticn of come big 

industrial  plants  comparable  ir. size  to  thos.   .locherò  ir. the world,  narked 

diversification of proluut: un,   together witr  -   drop  ir  th. currently very 

:iigh  level   of dom.sUc  ancas una an ir.crr.iso  in  inti'ar^ional  trade.     Thoro 

is also a likeliaooi  tînt  its  pi,   ïucts will  r^ •'-  foothold on world markets. 

?A/      Bolivia,  Chile,   Colombia,  "hauador,  Peru and Venezuela. 

25/      Costa Rica, "1 Salvador,  Guatemala, honduras and Nicaragua. 
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Tho scalo of the known projects to bo undertaken, some of whicli are al- 

ready under construction, indicates that the Latin American countries ero re- 

Bolvod not to repeat the mistakes of the past ten years, and to make every 

effort to prevent the proliferation of small plnnfo. Sono of tho projects for 

basic chemicals, ouch as armoni.., the aronatic la/drocarbeus and olefins,-- 

confirm this opinion, in tho sense that thoy envisage individual large-scale 

plants or big complexes whose functions will rango from the processing of 

cracked products to the manufacture of plastic r-sin:., yrthetic rubber, carbon 

black and so on. 

In view of tho abundance of petroleum and i.-tur; 1 ;?- • r. several Latin 

American countries and the current price policy of p/^tirv: th-ir exploitation, 

the resulting economics of scale will probably aake posible a considerable 

reduction of production costs, and hence of domestic ,ne^, even if the system 

of protection is maintained, albeit more rationally, and enable tho industry 

to compete on world markets. 

In this way backed by th activities of some of +.' :. r^ienal bodies 

(LAFTA, CAC" and CATJFTA), it >nay be possible tc increase tho still aoarro flow 

of intrarcgional trade in chemical products.  Private entrepreneurs are also 

interested in this, since if intreccerai trade attained a sufficient volume 

and grew fast enough, thoy could la- the bases for e::;>aridint; current capacity 

and be fairly certain of produci?;- on an economie scale, particularly m 

countries where the potential market is stell and/or th ; level of per capita 

incorno is low. 

It is clear from this end from ihe economie dovi opn-nx ¿eels of noarlv all 

the countries of the region^ that Lit in Anarica ir.fer.4s to brook into the 

world chemicals market.  There is a general trrr.'l in national development plans 

towards diversification of the external sector ehrouah the oxoort of non- 

traditional items, including petrochemical produets, and in the last few ycarB 

seme shipments have been mart.' to i,h, United States.^ This process will bo 

strengthened by the agroenmts now bMng n,GoUatcd between so,.: Latin American 

public enterprises and major international chemical companion. 

267"' ArmoniarT;000-I.5OO tons p,r day in CM1,. Colombia, i'^^J.^VoSSbi^"" 
•PJ    Ethylene: 100,000 - 180,000 ten- oor year in Argentina, Jrajil, Coiomb^, 

Mexico and Venezuela. Til'.U   <;o,noO-10G,000 'a,ns ¿or year m Argontina, ¿ra-il, 
Colombia, Mexico and Venozucl- _ 

27/ According to talks with «; >v :-   ;* ofd.ai a-. 
26/ Aromatic hydrocarbons, o a    —,  • <  a e. , 
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