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I, GENERnL BACKGLUUND

Cn more than one occaslon, the secretar at has beer instructed by
the Commlsslonhto undertake research w1th a v1ew to sheddlng further
llght on the development and prospects of the chemical industry in Latin
Amerlca 1/ The Comm1531on's 1nterest was Justlfled not only because this
is an 1mportant branch of che manufacturlng 1ndustry -~ and also one of
those whlch have dlSDlaJPd very dynamlc growth in rccont years - but ale .
because 1mports of chemlcals carry greet welght in the regional balance
of payments. It ras oecome all the mere necessary t0 obtain more detailed
information on thls subJect because of the 1ncreased 1mportance which the
chemlcal 1ndustr1es w1ll doubtless assume 1n “the process ‘of ‘establishing
‘and consolldatlng a Latln Amerlcan common mar&et. B A

The secretarlat s efforts 1n thls dlrectlon ‘have pertlally taken

_shape durlng the lest two Vears as a result of ‘the work donz by & joint’
_ group composed of ECLA ofLLCrals, personnel ~F'rom ‘the ‘Chilean Development

-_-Corporatlon (Corpora01on de Fbmento de la Produc01on - CORFO)"and:

o/

representatives of the Unlted Natlons Technlcal Assistafice ‘Adninistration,s
So far the 1n1t1a1 ‘draft of a comprehen81ve report covering -all the
1mportant aspects of the problem has been prepared, T
In spite of the broad scope.of thls prov151ona1 document 1t was felt
unwise to. submit- it now - for various reasons. Flrstly, at thls 1n1t1al
" stage of the inquiry, the problem has been viewed - partly because of the
actual composition of the joint group entrusted w1th the task - from the
particular standpoint of .Chile. This does not, mean that research has been
confined to this gountpy alone, On the contrary, practlcally'equal welgr

1/ See particularly ECLA resolutions 59 (V) of 2I, April 1953 and 97 (VI}
Toof 15 September 1955... o

_/ The proJect was begun ‘as part of the research programme of the ECLA/ Triey
economic development training course.and then.centinued as a. joint
_'undertaklng of ‘the organizations mentioned. -The, contribution_of the
::Chllean Development Corporation was. particularly. valuable because a
number of its professional gtaff took part on-a permanent basls and at
a hlgh level of responsibility. e

/is being
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is being given to coasidorations relrting to Argentina, Brazil, Chile,
Vexico and Venezuela, Partial reférences are .also made to otner latin
hnericanhrountries,,LEron_soﬁ_the,eelection of_Chilerae the starting-
point may .exert some influence on :such matters as the choice of nroducts
so far Imciudea, Specific items or Processes, of greater interest to other
sourtries of the region may perhaps have been omltted u/ SeCOnddy, an
inquiry of this kind cannct be expected to arrive af more or less .inal
conclusions.unless clese contact is maintaingd with the specific problems
anc- backgrounds of the different countries. Hence, the first report must
be carefully revised as soon as the information and data used can be
supplemented -by. additional .on-the-spot inquiries. B : ‘:
-This-report. is intended to give .a very gencral 1dea of the purport
of the preliminary 1nqu%ry,w;thhpartrcglgrwemphesls;on those provisional
conclusions which .emerge as regards.the region as a,whole .and on the
methods te be-used in tacklingathehproblem,“.Iheucomparative advantages
of ,certain specific locationsrin Latin Amerlca ~are not dealt w1th in great
detail because the. coqclu51ons on tﬂlg p01nt mlght be further modlfled as
A .1a; result of further researchn The dlscu531on of thls klnd of problem will

be-one of the mest.important a;meucf,the:flna;ﬁstndy‘ -
IL SOME FIGURES- WHICH ILLUSTRATE THE MAGHITUDE- OF THE PROBLEM: . .-

_ As 1t ex1sts at present the Latln Amerlcan chemlcal industry is
concentrated malnly on the manufacture of tradltlonal consumst goods
- tc leff¢PS soape,matches,‘OIls and fats - and has done little to develcp
1ts output of 1ntermed1ate productso chever, be51des the long—SUandlng
demand Eor consumer goods placed on’ the chemlcal 1ndustrv, there is now
a demand for plastlc materlals and synthetlc ‘fibres ' on a scure wthh is"
not only large in absolute terms but which is also growing very rapidly,

rle : AECIPINE j"

3/ The initial phase covered 46 items chosen from an orlglnal list of 89,
con51dered in thé United States as the most important, on the grounds
that, at first sight, they seemed to require scales.of econcmic.
productlon likely to be attained in Latin America.’ “Of the 46, 22 are

) end products (plastlc re31ns, synthetlc fibres, alkalis, detergefits,
"rubber, fertiligers, ‘et )and 2L lntermedlate products used in their
manufacture. : : ‘

T /There is



Inere is too 2n ircreasing-demand for chemicals for agriculture, such

as 5Vhth°tlu 1ert111zerq insecticides and fungicides. At the same time,
1nduqtrﬂaljzatwon is giving vise to a strong demndnd for intermedicte’
chemical products, The motor-vehicle and tyre industry requifes srmihetic
rubber ¢nd lampblack; the textile industry ceonswnes growing quaétitics of
detergents; the metal transforming industry needs gbrasives; miulng |
invelves tﬁé usz of explosives; and, as a result of gereral 3cotomic
development, the demand for alkalis and basic acids is rising‘rapidlga

: The growing demand for chemical products such us plastice, fibdres,
fertilizers and intermediate materials for industrial and minlng’?urpoSes
implies that the chemical industry itself will have to meet numerdus '
reqﬁirements for ‘heavy" chemicals such-as alkalis and basic acidsi aromatic
‘products like benzene, . toluene and xylene; basic petrochemicals like '

ethylenej propylene, butylene and acetylene; carbocheémizals 1ike:éreso]s,

._.naphthalene, etc.; and products of synthesis like ammcnia and methanol.

. It is therefore hardly surprising that a tentative estimate of the
demand for ch@nlcal products in a few years! time gives a remarkably high
flgure. Indeed, it may be reckoned-that towards 1955 the total demand
for chemlcal products in the region will amount to scme 4,500 mllllon
dollars a year and by 1975 to more than- 8,200,

~ The 46 products chosen -in the initial stage ef the 1nqu1ry ﬂepresent
only 25 per. cent of the tetal. demand for chemicals in ‘the region, Fven
so, if an attempt were made tQ_satlsﬁy'surplus”requirements&/With imports
from outside Latin.fmerica; it would meen an annual out Flow oflfdféigﬁ
?currency of between 550 million and 600 million deollars. ' Yet thls *argo
sum would not cover such important items as potassium fLrtlllZGPS. o '
'gxploslves,,m%ny.dlssqlvepts,Wantl—detonants, numérdus- salts and a widéi
‘féhgelpf‘ééstiy pharmaceutical products: (most antibiotics,'hofmonés‘aﬁd?‘
nviia@ins);:;Theiy inelusion would boost total import requirements to some

1,000 million dollars a .year.

_/ These are obtained by deducting from. the consumption prOJeCted for 1965
the present 1nstalled capa01ty'pIUS certain smaller quantities of
chemicals which, it is considered, will-still have t&-be’ 1mported
because of special qualJtJ requlrements or very strict- specifications.

/Of course,
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OF néiuse . wng soaneh s Labetd sabion of tasss impurts would net
raprecent 2 nen sav1ﬂg;df forcign exchange vl squivelert magnitude but
neither wxwld tos ¢5£r63povdin ‘dAsduclions be very-high,  .lmost the

.only'hvtf]ow of foreian Qxchdnge'wculd”be foicapital charges on plant
ascessary fur dmpors stostitution.  No -deducticns would be nesessary for
Rl s Jf‘xaw;mdtéfiaisabesauéé'beariy 2ll of them are availapie in the-

eﬂ‘on,r/ . | "

?né figuréé wnick Move Just been guotel suffiée o show hew big the
Tau>u fmiers éan market may sdoﬁ*ﬁécdme;"ahd’"hﬂ‘fofeign‘exchange vequirsmeise
which would be involved in supplvlng it from outside if a powsrful: stimulus

 is not 1VPn to Tatin Amerlaan 1ndust.11y° “In eontrasi to these needs,.

‘ ‘ﬂgrﬁss hao §0° far bﬂen Very Iimiteds Tr&éa significéhtiachievemen&s‘hﬁve-
behn made in upeﬂlfjl‘ca SE5 - for example, the plastics industry in;Brazil

nd fe£b1llZ5P output in Mexico — but scme mors ambitious. projects have not

Veu rbached Lhe b”oduclLon stagug “This is trhe of the petrochemical . industry
1n Ueaeauela SimdLar DPOJeth'ln Af?éntina,TCﬁiW‘ - Colombia and.-other
'Iaiﬂn AmurLcan courtiies are progressing evea'more ‘slowly,

The Sﬂtuablon ak- egards'the‘product10n~0f alkalis, .especially-of -
Solvay soaa, i8 pefhapSJGVén worse. - The countries of ‘the region import:
nearly all the scdiwn carbonate they consume-and are only partly self-.

‘squ1c1ent in electrolytic sbéda, ™ As-compared with aggregate imports of
sodlum "arbonat intb the'fegibn,fthe~amohnﬁs?produced from: natural . ...
:ourééu in Ch1Je and " Mexico aré of sac ondary importance, The Selvay plant
in bolomb*u 15 uloO smalil. After many years of preparatien,. it is:
announ,ud uhab the sodium ¢arbonate plant at Cabo Fric; PBrazil; will start
ope“atln& Sy 1960 “The Chilean progect for-the establishment. ofl a Solvay
U1ant which will cover ‘the ent¢ré demestic consunption of alkalis. has:taken
more tnan Lan yearo t “mature, ¥ The productlon-of‘ba51c-mater1uls for the
manufacture 6f syﬁthétic‘fibr5éLéhd”Sbhémes for the preduction of synthetic

rubber have gererally not passad beyond the preliminary plamiing stagq..

5/ In so fur os Br42141“n and, Vbnezuelan Teservaes of phosphorlc rocK
(togabnel w1tn ‘other qmaller qﬂaﬂtlties dvallahlé in the region }
prove lnadeqvate or uﬂe(ODOMICy llmlueﬂ amounu ﬁt=uhe most woulﬂ
have to be 1moorceu I L R N

S S /The manufacture



Fage o, -«

he mmnufa\tu e of lanphlact vithin the region has 3n;y Juqt boen startcd
and lS'LOFJlPLQ to Hrasili ' -

' _Tu1§ bricf review suggeste tral considera ble dlfflcult+us w11L REMSE
0 béJdvcrcdn( and 1ong deiays faced belore neW'branches of thu énew1cai
1ndustrv can be estahllshed in the countries of the reglon.

T is thorcfore all the more necessary to expedlte 1nqﬁ1rle;\3n ordur
o) uhed furthew ljght on’ the ptobjcm which will become mach more acutu in

the context of a Lauln frerican:coymorn market

ITL. CEP AIN BH°TC C ARAUTLPISTI”% OF CHE#ICAL. lVDDSTRIES N ﬂENERbu ,

[TEE

At the international level tne chenlcal 1ndustry presents certain
‘very special. characteristics whlch,must form the ba51s of any discussion
of it long-term development in Iatln Amerlcao ' :

Perhaps one of the primery con51deratwons coricerns economies of scale.
Indeed,’ it is a well known fact that 1n the modern chﬂmlcal industry -

' production costs wend to fall rapidly as plant ﬂlze increases. - The
corresponding savings are dezﬁved malan'rom the reducticn in the capital
charges connected with produntlon and, to‘a mich lesser extent, from the
smallér labour requiremente per unit of product '

The less than proportional growth of tbe 1n1t1a1 investment; as compared
with the size of the plant, may be ;llustraped in geheral terms by stating
that - within certain. margihs - if brbduétivé capacity is doubled; the
‘initial investment increases by‘only SO per cent if the former is trebled,
the latter tends only to double,6/ rr‘hus 1f the plant size is increased,

“the' investment per unit of product decllnes con51derably5 ‘hence, cgpital
charges, which is one of the most 1nportant items in- productlon costs, are
" also reduceds Changes in 1abour Coots are governed by a similar law but

in this case the. sav1ng is- ot so great because this item usually represents

" a fraction of total cggt_muchlqwey‘than,capltal ‘charges. ©

» oo o . . . : - : Lt R

,6/ The ratlo is"in faét somewhat more complex and really comes néarer to an
N “exponential. function, Of course, it is not homogeneous and: may . fluctuate
e con31derably if dlfferent processes are compared., -



" These" factorc w1ll Ve dedlt with at d Lliter stage.
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“This hier sensiti--iily to scales of predyctiorn ~osts in the .-
chémical ladusiry 1s extrorely importanit when considering the prospects
i ~he inens™ o7-in fLatin fmerica. . It is not mercly a questisn waether
e or sevesn  separate navional mariets can become big enough to justifr
srants of & weosonably economic sscalc, Indeed, .o judge by tire prelim'ne -
irgulryy cuvevel of 'the preducts consldered would come into this categorye.
"he rmanmfacture might Pe launched in certain countries eveil in conditicwne
saieh woule onable trem to,compete with the:present rival scurces of
tyly ebruea However, from 2 more general v1ewp01nt lergeuscale eCOﬂuM'DS

whlﬂh mlgh* beneflt the reglon as a whole, as we]L as DppOItUﬂltleS for rove
fup¢d development, mlght thus be lost, At the Same tlme, §6 fad as may be
Judged from eulstlng condltlons, the modlflcatlon 6f Certaln factors now
"afiect1ng the international market mlght change evaluatlons Bof profitablll ¥

The example of the" EurOpean Chemlcal 1ndustry, where the scales of
productlon are venerally ‘lower than in the Uhlted States, is often quoted
“aa an grgpment agalnst the view th t the Lafin Amerlcan ‘chemical” industry
must or ought £ be deve Oped on at “large productlon scale often greater
than that of any slngle Tabin Amerlcan national market; Powever, SRR
the ﬂuropean chemlcal 1nduetry hias been- able to conpete in many o
' rlelds w1th that ‘of the’Un’ tcd Stateq largely'because ‘certain plants ‘Wwere
establlshed mich longer ago. “Since" they work with equlpment that is
already amort1zed it "does not matter that the orlglnal investment per
unlt of nstelled capuclty was Ereater than the more - recent expendlture
of thelr competltors on’ non—amortlzed plant, In other’ ‘cases,” ‘siibsidies
‘.ﬂnd Stute prottctlon exert hn’influence,”” ST

“While each separate European country represents 4 much- smaller market
than that of the United States, thi major European countries stili-
constitute con51derably 1arger markets than ‘those of Tatin America bécause
they are more populous and have a higher level of per cepita income,
Moreover, the malntenance- and enlargement of existing chemical industries,
such as those in Eur0pe, 15 qulte dlfferent from the establlshment of new
industries, which must face Yeen 1nternat10nal competltlon with world
prices based ultimately on production costs in high-capacity or already

amortized plant.
/#nother factor
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Another factorswhich must be borne in mind is that any modern ghemical
“enterprise-reclires a levsl of profitability much higher than is normal in
most industrial branches, i it is ts extend over “he long term or even
- maintain its market positior.  The. redson is o be found in the highly
dynamic characier of this:industry wheré production methods and even the
nature of the finished article are continually subject Lo revolutionary
changes. #s a result acute financial:preblems zrise. In order to cope with
these changes, the indus*ry must have a larpgé internal source of -zapital,
which‘allows the progressiwve horizontal expansion of established plant. and
snables it to Keep pace with the rapid tempo of. technological development.
Ify‘fof each innovatioh, the Latin American-chemical industry had . to await
State action and support, ¢r the.flow of new capital from other sectors of
the economy, 4t would be-foredoomed to' failure. It could not possibly .
‘compete with the large foreign companies which can develop and improve their
industries by contirually ploughing back the high profits guaranteed by
production costs that are on the average are much lower-than world prices.
k- elearer ideaof the high level of profitability necessary. in the
chemital industry will be obtained if it is. remembered that the industry's
' prite policy is-Based on the so-called U"life cycle pricing" of individual
‘products, 'When & hew article.is.first marketed, the company preducing. it
‘enjoys’ & brief’ quasi-monopoly, If ¢an therefore.charge very -high prices,
which are normally justified by the need for the rapid amortization,of
'"reseaf&h'and3initiélﬂinves£mentﬁcasts;"Furthermore,fiﬂﬁ;feW'Commercially
very subtessful products: miast bear. the-financisl,burden:of: the inevitable
failures, However, ¢he initial period in:which prices are;much highey
thaﬁiprbdukﬁion”ébsts=ié“bnly’témporary;“=Althoughwtheyvare‘heavily
pfﬁté6£éd“by*sé6fét-prbcesées;‘patent rights and gradual quality improve-
ments, the large chemical firms make theirafinancial~plans;on‘the_assumpti;n
“that prices will ‘have to fall systematically during the later.life of the
FPTOdﬁEt"ﬁd a point’at which they bear a closer relation to produstion.costs,
This t's ‘duepartly to'direct competition from. other preducers and.partly
‘t6 4 commercial strategy -of discovraging in.advance, by progressive price
reducﬁidﬁs, the“entry of too many  sdditional producers into the market for

i the new product,

/Given the -
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iven the gtrveovy @ of world chomdcel prices and the conssguart high
profitabiiity o whe Irdustber, the lmportince oy cutting ceosts in the Lotin
Amerivan chemecal lidustry ney be realived., This is aacther problem whilh
will he difficult Lo sodve without the establishment of a common markeat
and the seleociion of the besu Iucalities or countries for this purpose from
wre ponr of view of raw ma’erial prices and the factors of proauction.

boreover, wny analysis <f the profitability and prospects of the
industiry in which sliort-term fasturs such as current levels of inter-
national prices were taken lntu account side by side with the more
Tunaamenval factors would be highly dangesrous. At the moment, world
chemical prices are generally speaking much higher than production costs
in the main Uaited States, European or Japanese firms, because cf the
poiicy of "life cycle pricing" followed by the large producers. The effect
of this policy is reinforced by the lack of strong competition on the world
market, except from time to time in a few special items, In some cases,
the hizgh level of world prices might faveur the establishment of new
chemical industries in Latin America without State protection (or with
a lesser degree of it), although their margin of profitability might be
moderate. Howerer, it would be very risky to base the future of the
Latin fnerican chemical industry on the expectation that the present very
vulnerablie price level will be mainbained., In any prudent evaluation of
the prospects of the chemical industries in the region; two factors should
be taken into account:

(a; The likelihood of a systematic decline in the prices of newly-
introduced products ~ particularly those of petrochemical origin -- as a
result or the vrice peolicy follecwed by the large producers:

(b) The real and immediate possibility of a marked fall in the
general price level of chemicals as one of the consequences of the formation
of the European couwmon warket,

With the integi-ation of the Burcpean markels; the chemical industry
of Burope may well be able to re-equip itself completely, replacing the
older and swmaller - and hence less economic and efficient —~ plants with
plants as large and economic irn operation as those normal in the United

States - or mere suv. In all probability, competition on the world

/chemicals market
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~hemical & warket would then becure more acubte and prices would fall,
Opviously, one of the first e'fects of a chemicals price war be.ween vhe
United bhtates, Europe and'Jépan“ﬁdald”bé“tbiﬁéopardize the natinnal
WMGhSqueq ofaddtnr America nuvLured by pagr takzrs deelopp“ut :chemes ,
“he low degree of p;otentlon whlch woujd be acceptablo on the oas*s ¢f the
nresent. 0r1ce‘ﬂev91 would be very. dlfflcult to sustaln? anc gLv 211 ukolr
2igh oroducticn costs ﬁdd Llu LU# world prlues mgst of bhe chcmlcﬂl
industries based oL narrov. LOCal mavk uS woulu be ¢aced w1th the prOSD@C’
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IV, sELHUDVLOGLOAL, PROBLEHS L

LA
A -study, of .the kind in view inevitably ralsus many methodeoﬂlcal
Droblems which have to be burne in mgnd qlnCt the dec151ons and criteria
~adopted may .affect the final &oncLusisns of the anqulry, at leaSu qo fer
.- a5 the quantitative aspects : ‘are coqcurnedn It would thereforc Seam;,
' desirable to’explaih heré in some detaxl the methodoloay whlch haS baen
used in the:initial phase of the- study and on whlch aubsuquent enqulrles

will be based.

L. Scope of the study

The study seeks to examine the conditlons in which the Latin American
chemical industries may develop in the future and to consider what
countries (and what locations within them) would be best suited to the
growth of the basic chemical sectors, This problem is analysed on the
assumption that the plans for the establishment of a common market will
be brought to a successful conclusion before 1965,

So far, investigations have been confined to Argentina, Brazil, Chile,
Mexico and Venezuela, these countries having been selected after a brief
preliminary review of the market conditions and natural resources of the
region, However, although the demand fer chemicals and the supplies and
costs of raw materials seem less favourable in the other countries, later
research will undoubtedly show that there are also interesting possibili-
ties for developing the chemical industries in Colombia, Cuba and Peru,
and perhaps also in Bolivia and other countries,

Apart from this geographical limitation, a restriction was placed
from the outset on the number of chemicals to be considered in greater
detail. During the first stage, 46 products, chosen from an original
list of 89 regarded as the most important in the United States, were
studied, from the standpoint of the possibility of eccnomic menufacture,
As a basic principle of sclection, and in order to ensure that the study
of the development of the chemical industry should be made in the light
of real possibilities, it was decided to consider only those products for
which aggregate demand in Latin America is expected to exceed the minimum

economic scales of production by 1965, Since the minimum economic sceles

N /applicable specifically
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eq:wllcs‘bl'1 swecifically to Latin Am>rlca can emerge only after thz study
of ¥a¢ vroduction Bests and markeb pricet of ssch chemical product at the
'reglOnal level it wag assumed as"a first” 1pplox1mat10n that these minimum
scales will he'the same “n-Latin dnerica a3 in the United States, -~
" ‘The prodicts having been selettiéd, the first task wis to study to

yhit extent indistriés in Latin smericd would bé able to'compete with the
' éxtra-regiondl indistriés — of all of which the United States industries
may be regarded ‘a8 repredentative, For thts’purbose;'production'cOsts in
the five countries studied-were calculated and compared with United States
prices on'a“percentage'b381s; Unfortunately, ‘it was 1mp05slole Lo*set
actual costs agalnst costs,”so ‘that the percentage ratios referred to could
be ‘based only on aporox1mate 1ndlces of the level of‘eff1C1enCy of the
7chemﬂcal 1ndustr1es w1th1n the" reglon a8 compared with that of the C
" industrial centres” out51de the region. S ' R

: " Next, an’ ‘examination was made of thé criteria which wotld have to
govern the 1ocat10n Of the chemlcal 1ndustry im the event of the establlsh~
fment of ‘the common market and the abolltlon of customs restrlctlons ‘and
;other 1mped1ments to’ free trade 1n chemlcals. In this respect it was
ffelt that ‘the ba51c alm should be to seek geographlcal areas where costs
would be most” favourable, or, more exactly, where the greatest possible
ﬁnet proflts could.be expected. ‘In order 'to déetermine where these areas
" would be located, on the bas1s of 'the data avellable o0 the costs of the

factors" of produCtlon, frelght costs and market prlces '"profltablllt
_ 5 Y

"'fcurveS" ers plotted for each product selected c0mpurlson of these clirves

"-:or all of the Latln Amerlcan markets¢ B

{ 1ndlcat1ng what countrles would be better equlpped YWithin' the common a
Amarket to’ compete in & glven llne of produCtlon. ?rofltablllty is"a E
| percentage ratlo between proflts ahd neccssary 1nvestment “The flgure
for proflts is obtalned by subtrdctlng (a) tHe" cost of produetlon 1n a
given 1oCallty plus the freight charges ‘for trensport to the respectlve
market from (b) the international market price plue the” costs of transport
“to the Latin Amérlcan matkets to be sunplled from the partlcular iocality,
The profltablllty curve is worked out ‘ohr the basls of different’ schles of

productlon wﬂlCh in their turn correspond to the aggregate of several

doas .5 .t

b L .. - . D . Vv s ‘.|..:u4- P N T T G b

vt csinut /Preofitability-curves
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Profwtabjilty rurves of thls tvpe prov1ae answers to questﬂons sucn

as thessz: Would loz al prod octlon bdsed solely 01 the domestlc market be
able to compete with lmporto from Otﬂel reglons° . What degree of .
protec‘lon wculd be Jrequiy ed° wnat would be the order of magnltude o?
;e eovantages wh1ch would be obtalned wlth a hlgher scale of oroduCtlon
based cn a common mmrket° leen a common merket “what would be the best
locations,. from the standoomnt solely of, the calculeted mar 1ns of profln
. ability, assuming more or less 1deal eondltlons and dlsregardlng other
possibly, relevant real and lnstltutlonal factors° | Up to now, all thst
‘has oeen attempted along these llnes has been to determlne the bs81c urd
spontaneous trends affectlng geographlcal locatlong leav1ng for future
studles such factors as the p0551ble surv1val of cerfaln restrlctlons on
forelgn traoe between the Latln Amerlcan countrles Wthh mlght be tolerated
in the ba51e commnon market agreement the dlfferent regulatlons relatlng
to. forelgn oapltal the varylng taxatlon or Sub51dy pollCles, matters
hconnected with the polltlcal cllmate and 5001al leglslatlon the complex
-tdevelopment of backward areas in certaln countrles where the.establlshment

lof chemlcal 1ndustr1es would 1nev1tably form part of larger development
h;plans, and many other questlons too numerous to mentlon. . w-
| ) Undoubtedly, these lnstltutlonal factors w1ll have 1mportant - and
. sometimes unfavourable‘— effects on the ba51c trends brought out 1n thls
_survey, and therefore,undoubtedly deserve study. To quote only one'l
_spe01f1c example, 1t mlght be 1mportant to con51der how the profltablllty
COmparlsons would have to be modlfled to take 1nt0 account the p0851b111ty
that 1ndustr1es already exlstlng 1n countrles llke Bra21l and Argentlne
Could be enlarged mthout perhaps requlr:.ng addltlonel 1nvestments equa.;.
to those necessery for completely new 1nstallatlons, for example, 1n thle
or. Venezuela. But 1t has so far not been p0551ble to tackle thls ssnect

5 S

_of the enqulry. _

The 1deol conditionsAwhlch,‘as haswbeen nentloned wers assnned to
hprevall in order to echleve a hlgh degree of comperablllty between l
rproductlon costs 1n the verlous Countrles, were that unllmlted uapltal

“ (at speolfled 1nterest rates) and unllmlted forelgn turrenoy (at s tlfxed

exchange rates) would be forthcomlng5 that the standard of nechanlzatlon

- .~and operatiorn in the chemical sectors studied and the branches linked with

/them would
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sem would be eguivalact to that of tne most advancecd industries at tae
interaational level; and that rall, road and ssa transport would be the
best avallable, However, the real situation in all these fields 1s of
fraat algnlflcane g, and should thefefore be dealt w1th as quly as poss*bﬁe

in subsequent stu.dlesa y

i 2. Methodology

The study of the development of the chemical industry has been Carried
out in the follow1ng stages. R ' '

(a) Flrstly, in the market Analysi’s,” the magmitude and diversity of
the demand for chemicals withinthe region and the geographical distribution
of the outlets were examined, On the basis of this information, thelevel
and break-down of the demand for the chemicals chosen was projected for the
year 1965, | _.

(b) The technological problems connected with the productive processes
used for making these chemicals were then analysed, the corresponding manu-
factures being grouped into industrial complexes in ‘order to allow for the
economies of scale obtainable :in the production of intermediate chemicals,

. (e} On the'basis of thede technological data, -the needs for inter- .
-mediaté products.and raw materials. corregpending to the projected demand
- for.the final'.goods considered were worked.out,:. . o

_{(d) On the basis. of. the 1nformatlon cbtained on. raw- materlal require—
ments and of.a.detailed enquiry into:rtheir availability.in.the countries

".considered; the localities in"Latin Amerdica likely to be best suited for
the establishment of chemical industries were selected,-

(&) The next stege was to. détermine the typical costs of raw materials,
services and labour,. taking ‘into accountr the. current.prices.of these inputs
and their opportunity costs, At -the sams time, the market prices of the
chemicals studied and the transport costs of raw materiale and:finished.
”articles-were:compiledg . B TP, R
-{f) Using all this.maderial, an analysis was.madé of the profitability

i

of the manufacture of the products’ studied at the lpcations selgstsd;,;[

7/ 1n connexion with the ¢omparative study of profitability” Lévels, it “should
‘be pointed out that an analysis.designed t o determine the optimum.geepgraph-
1ca} distribution of production produces slightly different results accord--
ing to whether it is based on'(2) a comparison of tosts, ‘which'is tant~

. amount” to presuypposing that the Latin American price structure;is. determin--

. ed by the interaction of production costs in the region with world prices
“or (b) ‘on a comparisen of profltablllty levels caléulhted ‘exchisively on
the basis of the present world price structure, For the purposes of this
study, the latter hypothesis was adopted as being simpler and more real-

istic. /In the
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[n one ca_culablo; ui ;vo lba01+1ty ievels) the ¢rucial probier was
to oebermiue the balance babween tne sconomies of scale which might be
achieved in production costs by increasing the size of plants and the..
additional freight charges which would be entailed by ths geugraphical
extension of markels, . G el )

In considering this latter polnt it was assumed to start w1th that
the ratio between capital and labou1 1nputs, on the one hand and plapt
size, on the other, can be assamllafed anto a general ratlo Nhlun may be

“lexpressed in the following equation:. ..

a7

- whére L is ‘the magnitude of the productive factor. on the base scale E ’
L'is the magnltude of "the labour or capitel factor which. is .to be o
“¢aloulated onthe scald B, and f is the empirical. exponential coefflclent
“of variation, which may fluttuate numerically bstwsen ths;llglcs_ofaod 1.

The exporential coefficients £ being known. for. each proeess - on the

toa51s of practical ‘experience in the chemical industry — the ecooomles in

i capltal and labour resulting -from any increase in production scales may

" be' measured always provided that basic information is avallable on capltal

' and labour inputs- tfor- ‘any ‘given plant -Capacity... These coefflclents,

':together With the téchndlogical coefficients. relating to the 1nputs which

'1ncrease llnearly as ' production . rises; must be known in. advance and can

:then be' 1ntegrated inte:a kind of input-output. model for the chemlcal

””1ndustr1es. LR e e Foil . , L

(g) Once the problem of measuring economigs of scale has befn solved
and déta relatlﬂg to” linear inputs are available,. it. is easy toA;sace the
profltablllcy‘Curves. These will. reflect the combinsd. effec+ oi such
‘economies —iag.also the llnear costs of productlon, transport costs and

‘ﬂsales prlces 2 as the size of ‘the plant 1ncreases and tbe gsogw phlcal

ST area. supplled by 1t extends._ Of courSe, ohe solhtlon of the problems

. connected w1th economles of scale and the avallabilltv of technolo rical

- fdata en llneai 1nputs do not render tne compllatlonvof data Qn the unit

R v i .i-... ; Aoy s
‘..',Ll -:-;-_ : L Ly . i :‘ . - ) - e R \‘ . -‘
B P e R Lie ey PP A -

/costs of

!
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cocts of raw materiale and ractors of preducticn and tag vnis costs of

~transpert of rew moterials and finish:d ; products any th less esoentlaL

(h) The dlff¢cu1tjea of catculating the capltal and labour 1npu+s
je;essa:y,foL vorlog§_p}an$'sl;es_havlngspeen‘overcome,'bhe oroblem of
estimating_many;of the.costs whjch denehd OQ-thesé two itoms, cr whizn mey
be expryssed as. percentages of them, may be roughly solved Following the

established practice in several Unlted_otates chemlcal industries, cosus

such as plant maintenancs, capital and operating squipment, indirect
. production cosus, general. office expenditure, insurance, capital charges

. and deprsciation may be calculated by expressipg them as suitable percent-

ages of fixed investment. and labnur (in which originally only direct labour

. Was 1nclqded) For the purposes of this study, supervlslon was reckoned as
- 10 .per cent .of direct labour, worked out for all the countrles on the basis

~of direct labour costs in Venezuela, which are the highest in, Latln America,

in actual fact, this signifies an addltlonal welghtlng, d831gned te allow
for the shortage of hlghly quallfled staff throughout the region, Plant

maintenance was estimated as h per cent per year ‘of fixed investment, while

* capital and sperating equipment wds taken-ds 15 per cent of fixed investment,

© /.Indireot prodietion costs were calculated as representirg 50 per cent of

the ‘total "of direct libeur, supervision, plant maintenance and ¢apital am

. opérating equipment, ' General officé expehditure was reckoned as 10 per

‘ent of the same totdl used for caleulating indirect production costs.

In general, depreéciation was taken as 15 per cent of fixed investment,

" except in the manufdcture of sodium carbonate, caustic soda, bicalcium

phosphate, triplé superphésphate and sodium tripelyphesphiste, the production
costs of which were calculated on the basis of a deprecisticn rate of only
5 pér ceft, “id view.of the technological characteristids®of nlants of the

types in question. The intérest- rates takén as basis forthé: calculations

" wefe 10 per cedt forVeriezuéla, 15 per cent for Argentina, Brazil and Chile,

!and 12 peér-cent for Mexicoy- ~+ T nudvadn ot anl

3, Market study ‘

-~ The s»udy of the demand for chemlcal products was 1n1t1atod by selsct-

ing the main products asiready mentioned, which satisfactorily characterize

the development of the ba51c 1ndustry and of petrochemlca]s th?oughout the

iiu
ot

rfi' fg x.A;ﬂff ‘:::;;.I;‘ ' :"iiih\”ﬁ: . / eglon, Particular
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tagicn. Paricula attenticn was given to DEtPOChumlCaLS because they”

oor titute th moss derHﬂC &rouo wwtnln the modern cnemlca] Jndiubry
Neti .uﬂ° oemand for tneoe plodu”+; was progected it eue r;éd:e ol
whe ftJdleL bt en the eonsumptlon of chemicals and income., oroblsis
of ‘ua 1Juelon and compiemenLarluy, and agrlcaltural'neede (fertilaco.s,

insesiivid ee etc ) Flnally, ‘the installed produc tive capacitr uow

‘~x1at1n“ 1n the Tuélon was suot“auted from the demand’ prowecu¢onh9 1o

orae“ Yo reLate the whole ane1}51e nof to=eotal deitana but only tc that

segment of it Nthh ”annot be'aetlefled w1th pxesenf‘"nstulled capacivy,

In sowe cesea, certaln small deductlons were ‘made in addition to alléw

[

l Tl . :‘. R R " o D - o - P en s
‘u'l}bq.arluent analysls : Ao I S SO

?ior the p0881ble need for lmportb from.out51de thie reglon becavse of

'sp001al requlrements as io quellty; purity,” eté. "In ‘this-way, thé maximm

capa01tles whlch coulu be reached by hypothetlcal progects in"the various

countrles were obtalned and these w1li kerve a5 thé basis for" the crtlfe

,l-v"':r -

i ; . . B -
i .(p . f S, e e : RN
a L DS S P

F Technclog;eal date and thelr orgap1zatlon

Lot Study of ‘the chemical industry being:a:¢omplex-mattery becanse: of.

“suth problemd as plant integration and competition between 2lternatiwve;

" processes and raw materials,lihe -empirical data. relating: to costs must,

‘be organized in: such:a way as:to. facilitate the.frequent regpetition of,

calculationsy’ Such repetitien is necessary for various reasons, for .
example to permit’ (&) eanalysis of the: effects o costs..of different .

alternative processes| different raw materials -or dififerent: desrees of

'”'inbegratioﬂ,”adebe{hnaiysis.6fnthe.effectaefqpaxtialﬂﬁhapges-innthejcest

‘structure of the productive factors utilizeds s -

To facilitate the el ternative computations, the. technological .

felements‘of“theucalculatlon_musmcbeadlffEﬂentLatEQ'Lnom)the¥£-¢gonomlcf

L eexXpressiofis, . Forithis purpese, the fechnolegical data were orgapized .

by employing the "activity vector" concept of -linsan. programming. - How-

ever, the use of vectors is merely an auxﬁllery method of assembling the

»xJ«

materlal durlng the present phase, ‘Mathematical technigques of linear

programmlng cannot be’ qpplldd bedause sich’ 1mportant *nputs 45+ capltal

.

' and labour are not 111ear, é/ Co T T, i

N o - + . - ; PR
T T s 1 : . S e,

_/ The exponenulal functlons of these 1nputc are neltner llnear nor convexu

- This givés. rise to mathematical difficulties which still have not been
solved for a general case. Ths practical solution followed in this

study makes use of the specific mathematical properties of the particular
case under review, /This problen
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This problem shculd be analysed 1n some uetall because it is a
iundamuﬂual and xompn"x y;L; 0r L ;Luay_

For presont burpcsel. an activity is deTinad as the Basic t.echno.-
logical element 57 the integrated industrial complexes, i.egg a pr 0less
of ¢hsmical n:ansfoﬁmqtlou with 1noh+s aﬂd DPOQuCuS {of raw ﬂAt=w1 als o
factors) which are easily” 1d@nmf‘lcaole and unlque,; bOnVEDulOqulJ, it
mey be represented by a <oLumn of flgurebo “For exampl .the process for

producing chlorine maj‘be expressed in the following form;

; Brocuet (#) or input (-)

1. Chlorine (tons) R T A T (VO o

2 . (,austlv soda (99 per cent) (tona)_:' R s ¥ s PO £ T TPV
_‘.3;fiHyarogen (tons) L x;;;;u;re:~§‘:cg?3§.i:if g o
",_h:;hoalt (tons} _;lf;J.; e e mAR0 L
_ﬂrléi. Graphite (tons) .“} L f,ﬂﬂQQB;_: R

‘:fég:-HydrochlorLc acid. (lOO per ”: -1hi ‘:v‘.f.~3:';“

P “cen:) (tonms) T T -~ 0,68

7. MWercury (Lons) - 0. 02

80 Znetly (thousands of kWh) SRR 385 -
f9' Steam” (thns) - T T ' S ng R R S R
100 “Waker (thousands of eallons) T 7 38806 |

Mathematically, these veciors represent quotients strictly determined
between the inputs and products of a specifie technical process, It is
also assumed that such quotients are constant. When a technical process
allows a variable composition of raw materials and a variable distribution
of products, the whole series of variations may be expressed by means of
an adequate number of vectors of individual activities.

The vector described above includes the break-down of those inputs
which expand in a linear direction; 2/ as production grows. In the case
of chlorine, data on non-linear inputs .- labour and capital - may be added

as follows:

- 9/ For reasons tod long. to explain. here therinputs: of ‘stesn, Water snd.
fuel gas are not,. SurlCtly speakihg, linear in thé chemiecal industry.
However, in general stucies (though not in the preparation of individual
projects), they may be considered as such with an allowable maygin of

error, /Non-linear
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Lo o ezu“al Lanenr coe: f Glent nrVJS
AT Invesgment 12 UUO dollarr
(=) xcopential, .lsttmenu . o
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Pwnﬂwur”s , 170,uvJ tons
. Ja .,j.';.'v"" ;
(g)w.w+1‘mam.eCOp meT scale 22,000 tons

Ttem (f) ;efers %o the upper lAMlu of the seguent of ‘the' curve wnere
the mcponent.-a‘l Coef¢lbl°nua Tor elasis ity are still valid for establish-

ing t between ths non-proporticnal inputs and

the size of the plantc With the soove informesicn and using the equation

previously described, % is possibdle Lo calculate the dapital and lsbour

irputs for any plant capacity within
10

(£) am (). 2/

In orxder to;fgcilit ve

the' capacity range dsfined by items

the cost calculations, Lhe acf1v1ty vectors

which include data on 1irswr and nor.-linear 1npats were grouped together

in an input-output- moael Ior the chenical 1ndusury, One of the relevanu

tableu has been lnsertpd here for Lllustratlve nurposeso

1O/t Below 'the minimam economic scales noted; the- leldlty of h

T ouh

_ expgnent—
‘1al coeff;ulente masu be carefulTy examlnﬂd ln eaunwcavea e

.t L . . . -

W s
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Un the basis of the technological coefficients assembled in this
model and certain speoial empirical criteris, it wa.s possible to proupv
the produots*stud_ed 1nto @roductlon oomplexes in order to ﬁac111tate
+helr analysis. These 1nclude ‘the acetylene complex, the caustic sodde
bnglClum phosphate oomplex, the complex of phosvhoric ac1d deerrthES,
that of ammoﬁla derlvatlves e ethylene complex and benzene complex.x

Lertdln end products llke slllcon carblde, sodium carbonate and lamo—
black‘were’not 1noluded ln the complexes, gince there are no: sound techno_
1oglcal or economic reasors for con31der1ng the integraticn of thelr
manufacture Wlth that of other products. : I

| e 1nput-output.model was 2lso used to caleculate the 1nterned1ate
products end raw materials requlred by each of the complexesrcon51dered
A oody of data essential” for the survey of raw material suop: es for the

ohémlcal 1ndustry in the countries of the replon was thus assembled

P U

5. Determlnatlon of raw material costs and ‘other 1nputs

j The flnal aspect to be considered in connexion with the methodologlcal
probieme of’the survey is the evaluation of rew material costs qnd other

'1nputs, Whlch in the flnal analy51s, form the basis for oalculqtlng
orbfltablllty. g :

g “The” problem 1SHVery 51mple as regards inputs from abroad, girce thelr
prlces Ih eech locallty ‘may be defined as eguivalent to the f.o.b, prlee
(port ar- place of shlpment) plus frelght costs, For the magorlty of
'countrles, fuel 011, phosphorlc roek, sulphur and coal (oartly) fall w1th—
in! thls cetegony. o : ‘
Unfortunately, tHe compar1son of ¢osts of such local 1nputs as. natural
gqs, salt, llmestone, labour, etc,, is much more compllcated and uncerteln.
In addltlon to the dlffloultlee which are inherent 1n.any compllatloniof
'costs, praotlcal procedures must be found for estimating thé prlces of raw
materlafa without dlstortlons of an 1net1tutlonal chardcter, because the
1qet1tutlonal elements aﬂfectlng prices aré subgect to frequent ohanges.
In gther words, costs should be studied w1thout tax charges, dlrect or
1nd1rect sub31d1es, ‘or any otler facter which' meﬁ invalzdate sﬁcomo Ean of

'y

roets deSLgned to reveal persistent regional dlfferences. stPlCulV }

- /epeaklng, the




H

--of 1957, the base year generally used fov “all cost studies. - =

J:J/(;\HJ.)/ 34

Suululﬂé Jtu eﬂ"“ﬁ’hg'eciht in e&efy sase should be a careful caleulation
0f The o oortuwlty Ur"ee arrived ab afier an analysisc of ths eccaomie

js{ee s;bi‘iuL“e ofvhne slterndtive uses conpet ing for each inpubt. Since

such o v n;y raS ‘mpOSSTble, the authors of the report decided to btase the
“EIdMaIL e;quatef on orjblnal cost data combined with evaluatzwons supported

o

bg 3 w“de VQJJ& y ‘ 'emperlcal crlterle;' For example, in the case of the
o8ty of nduura1 ¥as, the ooportunﬂtv pricec in several countries were
sctimabzd on the basis of the possibilities of alternative uses. In rags-

“lanes, Cile. whers the onk oselble use of large uancities of gas
3 V > =

would be 1n Ehb pebrochemlcal 1ndustry 1tse1f9 gas was assigned a pirice

equal to its productlon cost excludlng prospevtwng ‘and driiling expenditure;
in. (Arge entina. and Braall in view of the heavy dermand -for fuel, it was
a5515ned a pllce equal to its “calorific equivalent in fuel oil; . im Vene-
zuela, the orlce was eqpeted to the pronuctnon cost plus the freéeight to.

Puerto Cabellw' ohm locallty selected in the study for the petrochemical

_ 1ndustry, and ln Mexlco, the alternative possibility of ~selling.gzas %o,

the Unlted States wes Laken 1nto accounty In the case of labour, the
present wage levels in 1nduatr1es pxoeuc1ng cozl and petroleum derivatives

were used au a general bench—mark “Certain changeés were introduced to

. ‘allow for spe01flc 1tuatlons

. SOme of the elementa of the cost stricture’ must be converted from
natlonal r'ur'arenc:i.es to dollars for thé purpose 6f comparability and in-
order Lo determlne profltablllty, For ‘this purpose exchange rates were
used that weye estlmated with rhe help of varieus weighting factors based
on parbty races and thoue acbually in ¥oree for foreign trade at.the end

Generally speaﬂlng, the costs “used in the study are somewhat lower

then present “eal pr:u,eso The dlfferenees are' due to the fact that in

- worklng out the cosfs of raw mater als and services, certain ‘estimated

reductlons were made on,the grounde tbat “he increase in-scales of produc-
- bion, resultlng from the 1nueur3t10u of ‘markets would lead toimore.efficient
operatlng meuhods cnd cheaper frelghto' 4t the saine- time, allowance was
made xor 1ncrease4 mechenlzatlon if explOJtlnﬂ natural resocurces. The

dlfferences in respect of preveiling prices may thus be substantial, :

/especially when



K

WhLr o apcus raclovs L é vomh71°c watll orlce celuctions 2lbhcvean

Hho;c instiﬂu:ianﬂl ,nmlges Ubich ooouu'bxr prevaiiitg DIicus
VT Al Ny Leciats *n nem;iy 271 the uounulLeh 6o the =LA

i mﬂua“ 'alarw' H‘ﬂ Dco?inb “th LUy VE;; it was 210 NeCessaAry 5o

-
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Toamyorh, Toom tae '&PLOE“ Papotheu1cal indus grial sitas to the Laiin

PN RS Y crnsuVO:“m,rhogJ ) Ph: lVP’dPe sal;s osr in those cotmtries &liso
}’16.':1 T:’:.' ‘38 Qg 1110’1 hv\J
WS0ME GF THE Mall GERERAL CONCLUSTION:
The initiel thase of the udrvev which co far it has been possiblz to

)mnleteg ylelﬁc ﬁcrt 1n impos ant ,Jhrluslolﬂ coniz Pra'nv the chemical

i

ludos 4r1bb 41 Lanln ﬂmﬂ"Jca as hu:ab By and iéfgeg they are unlikely to
be mOdeLud by mor° av u““ue Y .h¢d+-OﬁC nede At a later Qtagbr'“Thii
,h0W°V81-_WS not truﬁ of tw- ellmanavy OﬂCJugi)nb reached as regards;

uomparlng tne re¢at1vv quan 3 of f%.lou LJan AmchLQH sites, 'Here,

vhe uentatﬂve FCCUltngO ﬁnh; in some éawﬂs veweal suff 101ently ‘imoortant
_:d“*ierencea andq“dn on-ﬁrsgﬁtaié‘nw cc,ouuc, o ddd]tluﬂ&1 factors which

' m¢ght peLhan+ OH‘TUEIGHIJ 1*l€Cu the ﬂou\]Jszonu, henue, it was felt
desirable to mention heve hi nuTy tie geu >ral. uonclu51ons affectlﬂg ‘the
ruglcn as 2 who*e, “hoce Loncer31ng LPP oau;t aspocl “of the' strvey, namely,
thp COMU&PJ"O“ o* the TemuLLVp 10J1ntageb 01 ubc various Latln Amerluan

I

“Leu 11uabte fO“.bhw dpfﬁ“opmerL ﬁ“ Lhe chemlcaL industries under ome

LN

orm oi ommon mdr&et have beﬂn left tjll a later s tagen R
o §s m q‘AOqed Qarlie ‘ tn9 démana for LhemlcaLs JS vary dynamic, '
Conseqpentiy Aln uke Jhtuxe - fo example by 1965 populatlon growth,

”'qfrﬂased lov L oF Lnucmo und general economlc deveWOpmeat VAL probably

T R
3 . S

bo b chem1w9i reqr'rcments Lo rema“kable leweia cheferq to Judge from

il recu cc OI th E quJJMLNHIJ btudy- althouga higi in absolute ‘terms, the
. gmanc i NObo of uhe Iauln Amerlcan nathﬂaL narkets will obv 1ously still
w::o* cmall comp3r°d wﬁfn thag in the oﬁn@r reglong ‘of the world,”

B q“n it 15 denawd WHJ":'ulclma exv determines s,ales of productlon
aﬁd 1ng\% 11 Lhc Lds@ o] the chemJ"al industidc s, these adales have a

deCTSJV° ef”uca bn coats +he rwl vo wau"iiy of natibnal’ faquiremehis

- /will mean
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will mean tadf the-latin fimerican countries start off at = disedvantaze in
Any free competition with.man-Letin American chemical. firms. .~ In. the case
wof - certein very: Importart chemicals, this statemsnt holds good even:for
those countries with the largast national marketsy. such as Argentinal
‘Brazil or viexico.. N

Jn the.ctner.hand, ‘thase. advantages-would. not be so serious.if plants
were built vo-serve thz.whole regional market. .Their size would.then com-
pare 'very favourably.with that.of the usual factories: in countries whiz
possess the most hlghly‘developed chemical. 1ndustr1es, e.2, tne United
otates: Ll ow _ i

Although.stil}!based on certain! provisional fTigures,:a eareful com-

" .parison of costs:shows:clearly. that only,a chemical: industry:directed

- towards supplying'.the-regional market could; in the Basic.and more dynamic

" lines of preduction) .ensure a sGfficiently-high: level of ‘profitability to
" sustain & rapid tempo of development. :8uchran:industry could compete
‘boldly with,its foreign:rivals without the need for customs protection,
v At the samertime,!the:stimulating  effect. ofi-such cotnpetiticn:would remain,
. 5ot that it could operate: on the: basis of:an~open-market poldcy.: Economic
conditions would. thts bé - favourable enough 4o prevent: the establishment
of protected regional monopolies. R
" iecording to the preliminary:survey,’ if the scale of . production

" corresponds. to..the demand of the full: regional: market and if the geograph—

- 1cal siting is. the most:favourable for the regiom;  the costs of :production

(imeluding 10" per ceht .interéest on' fixed and circulating capital) would be
“higher than United States priges: {f.o.b. plant) inthe case of only two
sof the' chiemicalsi considered," ©On the other Hangd, the costs of 28 of:the
34 products.examined 'would be lower: by 30 periicent. or:-more ‘than the.res-
‘pective - prices in:the United Btates. > .~ .-.7 =i =op 0 - s T T

- On the other hand, without: the large scales of production.-based: on

the possibilities offered by the common market, the differences between
costs: and international ‘prices would not. be bigiieriough to ensure the neces-
-'sary levels of profitability for the newer: branches of the:<chemieal: indus-
try. . Indeed, in ‘$uch-circumstances,i production costs lower ‘than 70 per
cent of United Statés f.o.b. prlces would" be-attalned only in rare ‘cases.,
Even 1n the 1arger colntries llke Argentlna, Brazil and MeX1co, such cases

:”would cover merely 5, 7 and 12 products respectlvely, out 01 a total of 34

/chemlcaJs examlned
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rochemleals vraminede - Hndg:cesult, amich 1s Jar oeluw - nat i,eegved JovoooE
coareduebicnond s, corresnending fo the optlmum d;ternatlve Tur ecenon s

sraes . ane grograghic siting, means, that the.npew La, A Hme" LG chnmjea.
irdosnries estnblished enclusively.on the basic.of the respe jveina-.Jl,
warkehs wonld have to ogerate as nheavily protected m0uopoL.ec k¥l ord@v o
Cgvlain the Jonen of prodivability nececsary for thelr eub,eqnent dere. BE
merce. Itiwou d-be idie to point out the dlsaavantages of sLch o po. .t uut
regards the geperal: ¢osic of industrial procu"tnon i +hu Lo nbries [T
ceraed anc vhe leng-term efficiency of such monopollesoi R
Certair. over-all fipures may now be gucted to 1llust"ate the protal o
 situation . in: 1965 if.-the- cbem1cal ndustry Jn Latln Arerlca were developed
‘won ‘the -above ‘lines, Firstly, the .amnual met saving of Lorelgn exchange;
attributable to:the estabiishment of tne f undﬁmental and most modern branches
- of the chemical Industry -on a.regicnal basis, wou]d amoun+ to roughlf 750
million doliars, . -It is.true that .this as‘umptlon makes no allowance for
“uthetattaimment.of a certain degree of Impert ouostltutlon, even in the
- absence of ;g regional market. But il -the, chemlcal endustry 1s not placed
< -on. arregional(footing; such substi‘ution would encounter the dlfflcultles
- already described and;nence only.a fraction of, actual needs would be

covered.

‘What is more, :a eomplete. hfpothetlcal substltutlon of 1mports with the
help of natienal- chemical plants would be a less favourable alternatlve in
terms -of -foreign. exchange. expenditure. than the establlshment of a2 regional
‘chemical -industry... The corresponding natiopal plants would 1nvolve a total

wrinvesiment in fioreign ccurrency hlgher by some hlS mllllon dollars than that
requlrcd :for the larger factories which.might be bullt w1th1n the setting
o of"arcommon market, . This would be one of the lmportant effects of economies
nf scale, Besides this increased Anvestment in forelée eéehange the annual
»capltal. charges payabdle.in fore;gnﬁegehange_wqulq rise by some 85 milliun
Mdoliars. s tun; e e b _ “ 7 A o
#50- far. as -production costs are concerned, the development of the
sthemical-industries on a.regional basis would represent by 1965 a gross
saving-of: some 4C0 million dollars. a year. in forelgn and domeSLlc currency,
.~ as compared with the aJternatlve of malntalnlng such 1ndustr1es on an e::
s c]qsmveLy natlonaJ footing. Yeu the frelght expendlture invelved in Shlp"
’; ping chemlcals lP the regloﬁal market from thelr places of orlgln should be

deduc+ed ‘From thls tigure. 5 The net’ sav1ng would then améunt to 300 million
dollaTs & year.
/The above
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The abever zompaniasms 3xcitde the extreme aJtefnativg.pf badiding
navional, mieats i Ahe eomntiies waers  temand Is weakesi. . This wuid
Fare provgay it pootinence the much zreduer savings thao wound restl
T nadlh oo cawegrati o, It wes. assiinee That average pronier. on.
20868 w che sational Zevel Tor Argeantina, brazil, Chile, Iizxizo ang
euezueis wouka al.o prevail.in the other souatries of the rogicn -~ b,
Colownia, Werador, Peru, . Urnguay .- cg well chrougn intla-regiona’
cmports., T osor Farias tre real costs exceed thils average or & LICpIL-
Sion of dmports coms from oubsicoe the “eghon « woth Lhese asgingpslors Selny

very likely - the advantage of the reginnal ivdustyy will have been,

s

o [

underestimated in the ahbove calculavions. - . NPV

~

In view of these conclusicus, 1t may now be-asked if Latin Ameyica

has sufficiert raw.material :resourees Zor the speedy: development. of - the
regional chemical indushry un” ~hether ths coaditicns for uti;izing,
them are propiticus. - . R, :
The preliminary, surve); c¢learly shows thqﬁ the- latin American .

~vountyies .have -amnle. suppiles of nearly all the basic,raw materials

for the chemicel irdisizy. . Geclogical and-petrqleum‘prospectingrhas
progressed considerabiv in rscent years., . The abundant petroleum . .
resources:. of Venesveisa and Mexico are well known. - In Argentina,. .
conditions exist for a lerge-scale expansion of petroleum production
-and ithe. surveying of resenves.. - In littvie. over a decade, Chile has
become & producer of petrolsum rapidly nearing self-sufficiency. , From
the point. of view of the petrochemical industries, the.discoyery of
éxtensive. fielkds of natural gas, both in the countries mentioned and

¢ .in others within the region, is ¢f great importance. ..

+

At the same .
- tines . the development of .refining in the bigger Latin -American countries
de-highly sigoificent-for:the chemical: industryes . ...
. 8o far-as-petrochemical raw materials are concerned, 1t .is:generally
agreed that natural gas holds out the bect prospects,. particularly.
mbeaauseﬁin,severaerQUntries it isavailable in enermous guantities and
at wery low coste - In.i956, the vegion had at its disposal proven.
natvrel gas reserves. whici reached.ithe astronomical: fizure of“lo;ggcubic
metras.. 00 this quantity 50,000:millien. .cubic metres were in Argentina,
WO e e N 760,000 million

W
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'160,000 million in Venezuela and 180,00C mililion in Mekico. Thw
Cnilean reserve has. been estimeted At some 14,000 miliZon cublc metr»v
. >

T
=

g}

Howewer,. from the technological poinv of view, reflner; Lases
very favoarable as “aw_mattr aTS for the pEu'OLNQMl"aL inouat*g
zspecially in *he production of SUCH impoztrnt 1n+ermedlat' prouu:te
as evhylene, propylene. aid butylene, Unfortunduela, k puts ole s |
refirieries of the region zave achi ved 50 far oniy a limueesd degnos

of cevelopment.  The simpler o“etaulons pvedomlnate and Htocuv=
relatively small quanlitiss of gass. .. xte cUmpo::tlan, nove ove“._;:
not the best suited for the chemlcal 1ndustryg X Iatln Amerlcan . .
supplies of ethylene, propjleﬁe and butylene, obtalnable oy sepa"dtlon
and cracking from reflnery gases, are llmlted, On CC“aSlOu they'mav
be enough to meet the oetrochemlcal requlremente of a spe01flc patlonal
market, but only in eXLeptlonal cases would they enable estaollsneo
industries. to satisfy 1ntegrateo maxkeusc,_ During the ne}t lO years
Mexico and Venrezuela might eonstltute such ev;ceptloosc o
In prineipls; liquid gases and other liguid petroleum derlvatlves

are too costly to be used as raw materlals for the manufaCture of

a

petrochemlcals because they are in heavy demanad for domestlc, 1ndustr;a*
and motor- vehicle fuels. | Fowever, they may have to be employed in

i'|‘,'»_'|

certain important manufactures. | L . ,

. As _regards. carbochemlcal raw materlais,:the follow1ng facts should
be stressed: ; ’ . , L | _ ' i _
(a)} Supplies of such raw materlals w1th1n the reglon depend almost .j
entirely on the level of development achﬂeveq in the 1ron‘and steel B
.industry, since theylere obtained as by-prodocts of coke.‘ Condltlons
in latin America do not favour coklng operatlons deslgned Spec1flca11y
to obtain carboclflemzl_ceﬂ_s,s Generally speaklng, the reglon offers only
limited. prospects fo” the development of the carbochemlcal 1noustry, a
situation whlch is. offset by the higher hopes whlcn may be ente*talned‘
for the manufacture of petrochemlcals, . Bv a;l account39 the carbo-
‘ chemlcal 1ndustry will nave to comt*nue to be for some time yet an
,Llndustry ut11l21ng local oywproauctsq lhe reasons fcr thls conclu51on
are the existence of extraordinarily vheap raw materlaLs for the

/petrochemical industry,
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b A mrefention for 1965 of hac prsuntoon ol ocr'higg - ges and carndy

ricy

cherical bLenmene. sing alterrnative mavimir hypotheser, hus sroln cagh
1

Lavin Avzricst sumplies. ol tleze mobterlaas riald cover oaly o ainor

frecuion ol whe gas and bsnzene iequiramervs o? the chamical industr»lies.
(¢) Apparently, certain ifatin fnericar counbries very rich in coal

might become cxyorters ~I meteliuvaical coge.  Trey vould tnen have

- large quantities of raw matericld ovalleble for the establishment -of

carbochemical ‘industiies,  Lowevar, Lhfs possibiilty.is scuewhav remote
srprevarodno toooondid ocldng ovenz next to steel
ever though thoy use. Doporhod o2l a0 the following reasorg:

(1)  The ubilizabion o¢f the nooy Locoux Jvom the “last furnace

o

5
|

and the. rich gases ficu tiw cokiing oren dg bocvsy when the coking and
Steel Iuvstries ave ii'on bLesviror,

(ii)  Coke deterior=ztins when tron: porhod dver long distances,

(Lii) - Frow blie’ balarce-ef-ngyments point-of ~icw, imports of
coal ave neuelly mor: Favourcbic ther thosc b coke,

(iv) By importing  ncal rather then coke,  éaca-courtry mey ablain
at 'reduced cost a certain:gwantity ¢f colie by -products, . S

To quot= a specific cxample - the.zoal mines at Magallares, Chile -
the cost of colw "2t thne winehecad 'was comparsd with tiae coso of col
Toosbe the stoel millic of poselble ivporbers. - In this case, thercost
advantages. of cok~ . jrocuced ol le wine were-rot nig enough to ¢ifsel the
Gisadventages of moasiing coke on ¢ Larpe scaile fron Argentina end
Brazil,  If a similar calcilation hsd heen made fur the ccking of

e 7g metallurgioal

|,J

Colombian ccal in the counbhry ‘ta-af agd vor 1ig &=
coke, the result vould provably “ard seci.awan Ll seme,

S Hivhin a psrled of eeven oo Yo years, -hwpoltent hydrooelectris
resources expioitable at Llou cost moy well be discoverad 4n Argentina,

/Bracil; Chile.



tloooand Yenzwazle as Well as tn otler countries o
tae replon:. | shothe gaine warw., Chile, Moaco and Vesezuels i chi gfene cat..
Tavpe anoruha 00 2leitide power na theriel ssatious usiag uatural goc
az el L2 cost per & in suci nlants would Urubn,ir NG s eac
viukh, of hydrocileciric Jower unders the best lscal conditions of ubilinne

.
1

iong Thess factz are imporvent for he development cof the suwcalilzd
trlogbrochemicelt group o7 industries - sspecially eiccorolyiic caus. o
sode and ch1erne ‘quLPUP curnice, etc. = pecanse of “izir high zopat -
Of LOWET . For thﬁua “rdustiries, #11 tne conutides mentioned would
‘also have enough galt and lim eotdne; while their gecgraphical position
would be fairly sav 3 sfactory,

s regards Suiphtrr ol exinc isw favenrably olaced. with
abundant supplies al urices someninns Lower thia those on the international.
'marRCUQ The cther ccuntrics (with © faw iscloted a2xceptions involving
the use of éulphurous g=uns plven CET in veasroasting or pétrdleumh
rellnlﬁg) eitasr mﬁsu impere salphur o produace it at costs excesding
meort prices. | - ' |

Findliy; it hs beswn sstaiished that most of the Latin American
countr:es do not posce sabisfnc*omy'feposits of vhosphoric rocks They
would thurcfore hdmc to ;myorh it i1 they wiched to produce phosphabe
fertlllze“s. NDTWOVVA, the costs in countries which do:produée it
are not lower than the price of impdrté& rock in terms of waits of the
'nutrlent pnospho‘lc “lmmenUc  Thig¢ is alsdntrue'of Brazil, which possesses

the largeSL re qe%veq in qulﬂ &nﬂrmua, a1tkouﬂh there are good prospects
nhat thls s%;u ti f ﬂay chaagv in'the future. -

To sum Up, aCﬂordlng e the prellmlnarv surveyq Iatin #America is
‘oerfecLLy equ:ppe& to “ndertake the large-scale developmebt of a modern
:uno eff1c1ent baﬂ*c cHemlcal LnduSDry) prov1ded that some kind of
r"glonc uFIOGﬂGJb 10 rearhed whlcn aliows advantage tu be taken of the
large ecénomleo of scole and optlnum olilrg, “OthéfW£eeq the region

Ty

AWLll soon have to e Lrge amountu of iorelgn exchqn&e to purchaqe'
chemicals from,other reglons7 or will have to develop at great efmeqse
multlple 1nuustrles based PXOLHLlV@ly'cn national markebs which are
not big enough to ansirs their meintensncs and subsequeitt growth at~

economic levels;



