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lal T™hree "mited llations missions with objectives ronnented
with the plastics industry have visited Chile since 160 and
have prepared reports, Thess are:

(a) J. Delorme - "Promotaon of the Flastic: Industry

in "hile - 196G";

(v) 8. Levine - "Pood Puckaging in Chale - 19687,

e Honda - "The Use of Plasties in . riculture
in Chile - 19694,

The ‘e reporte have provided useful background infornation
for this misajon ».t have only limited relevance to the
educational, technologinal and commercial problems of the
plastics faubrication industry in Chile which were the main
subjeots for study hy the mission.

dafal In mid 1969, a further request from the Jovernment of
Chile was trunsmitted to UNIW headquarters in Vieans by

Ity Lolls Fmmires-Boettner, lissident Depresentative to the
United Nntions Development Progremne in Chile. This request,
doveloped with the help of I'r, Uilfredo Pflurker, Senior Meld
adviser h mu Chile, vas for & more detailed ezaninstion
of the Ghilean plastice fabriration industry ly o miseion to be
ot iy Ir, 7, Py Toquast ruferred o the considersble




Danutacturitg rapacity for basie petroclemical raw materials

boln, eonstrietod an Concepeion, to the substantial quantities
<O opol e thylon nd BT o be produccd in Thile for the firgt
1w durin 10T e te the nred to ensure that markets eould
be found for ' es . quantitl.o of material and thut the

plectics fabricition industry in “hile should have both

the srovehov and the oquip ent t satisfy thes: -@rkets,

Agrec Tefore the mission started work a prelintnary visit
vas sade b e Tayy teaw leader, to the Sow Chemical Latin
A Tiewn area Crpamization at "oral Jables, lorida, which

18 regponsible for all Dow Chomieal Company operations in
Central and Jouth aaerieca, Thic visi. yiclded valuuble
irforaation on the relationship betweon the Clilcan fovernaent
ana the petrocheniecu]l and nlastics industrics to,ether wish
cconomic and market data thich rornsiderably shortened the

tine the mission had to spend on prelininary enquiries in Chile,

le2,3 fter as.embling in Jantiago the mission vas bricfed

at a serics of mectings by the U0 P Cosident Represcntative
and by thoe Instituto Chileno del Plastico on the existing
situation in the Thilean Plasties Industry and espeeially on
the relationships betwcon Tovernment, the Universities and

the industry. Prom these meetings it becamc clear that,

although the uxisting industry was quite substantial,




developmont was gomevhat unever and that extensive chanes

were taking ploce. It was also apparent thut rclisbic

information on conswptionsand marat de.owle over a eriod
of yoars, vhieh could form the basis +f nrojecticns, vas

not available.

ds244 The micsion was furtunate, however, 1n finding that

u quite detailed estimate of productiun and consumption f all
piadtios with a projertion to 1372-75 had recently beun
prepared. Yy the Instituto Cliileno del Plastieo and this was
supplerented and rcinforced by a uimilar cstirate for PVO
provided Yy Dow Latin dmerican Agency, It was cloar that
theso vere likely to be much bettor vatimates than could

be made by the mission in the tine available, that they chould
be accopted at lcast as far as past and currcnt production and
consumptions were concerncd amnd that thc aission's offorts
could be most uscfully concentrated on identifying and
studying those problevs which seemed likely to hinder the
development of the industry, espeecially that part of it
ungaged in plastios fabrioation, and to prevent attainmont

of the expeoted grovth ratus. The revised objectivus of the

%xm%mtwﬁmwlwwa&nrmam
-w MM Institutions in developmint of the
fofeetry with speoial referomee %o plasties




—ie
leloled Tooitwis the plasties falrication tdus try,

coremially o the avarlobalits wul Ltilizo tion of
fabricatin cyapant, avairlability of Litable
Prrating cnd o teehrdoal porsorel and the rang e
Porrediets an t wheias how o 1) these all o teh

4Pt Moture dewanie

£y 5 £

Lelot coostudr the plactiar fubries tiern incustry, 1te
preeent and planied futu range of produrte in
Felation 1o aresent and potuntial ferc te, the
teed for oustablichient of T lity standords and
118 avility to provide tho cworket pes wr~h,
product developoont, sales promotion and
techiniecal wssigtance sorvires which will ensure
the ri ht jrocuet at the risht price for a rapidly

eXpanding arket,

1:2:9 These three cb cetives eolielded fuirly woll with the

ficlde of uperialization of the threc “wnbers of the toam,

Fessrs, [ay, .whé and Gait, in that order. Thire vas

incvitadly some overlap but by ronstunt cunsultation, duplication
of effurt wa: avoidcd and a fairly complcte cover was obtained

in the linited time available, «lthough the work tc be dume

fcll naturally into threc sections the conrlusicnn reached

cannot be 5o ncatly subdivided siurc many of them rovep t!m

whole ficld., The report which foliows is presentod, thorefore,
under morc logical subjeet headings leading to ml&ﬁd

conclusions and rocommendations irrespective of who di. $he %




lad sounterpurt Servioiy

loial Tur the Cwraticon 0 otro ciomypoet

founterpart s.rvic.s wors crovide! by totn pllie Lo private
organigati. u.  The Be ervicen oo ehams 1L e L L TUDE
by fovernment aou wiea sach g T 0™ and Tetroagal Lra LoLira
on the om hard od I cnd LSTRL. from th private
industry scetions on the cther. “heo oo ochc anvole !ower.

professionally qualificd vith  good knc 1 Qe of traar

industry both in Chile ant abr wl,

ladad Prtroquimiea Chilesa, SIQTT ant LLliLA roproscotatives
on the Cowntil of the Institute gave ~uch practical hilp as
well as moral support wnd the lanager of 1°UP, hic temporary
assistant and partetime sccretary, congtituting the total staff
of the Institute at present, devoted virtually the whol of
their time to holping the mission, Ry sroviding offiec
accomnolation, arranging iatorviews, making transport avi.ilable,
bWy officicnt organisation and by acting as interprotirs they
contriduted & great deal to th. . ork of the uissior and to any
suncess it may achiove. It is wortl uoting that although
assistaiuce in intcrviews vas requircd froe tim to tine, the
mission concluded that, in Chilc at lcast, & knowlcdge of

W is wwoful dut not ceseitial fer those working at the
professional level.
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el Th riasties fubrication industry campot stand on its
MR E L must s nd ol both internal and imported cupplics
“f raw matirial n the une hand and on internal and cxport
faracts on the . thir, Tt also has to develop with the

Jeneral weonoore, conw relal and teeknological background

T the eountry.  "his s.ction and the noxt one are devoted

therefure, 0 & vory bri f revier of the internal situation

in Tlale and of Chale's o lations v ith her i diate neighbours,

ce? GQ“"“’M&‘E} toliey for I@ﬁm

<33l overniont partieipation in Chilcan indus try began many
Yoars ago and an inportant carly st.p was the foreation in 1939
of th. Corporacion dc Fomento dc la Produceion (COFFC), for whiehd
3 suitally deseriptive Bnglish title might bc the Chilcan
Ievvelopment Corporation. CCRFG's mothod of we king in reeent
years hus been to promote the forration of Corporations when
production is required aud of Institutis vhoa Berviecs are neoded,

CCRM is guided in its operations ly the (fiocine du Planificacion

l.aricnal (ODMPLAN) which produces studics and recomupdations
on desirable developments in industry, Both organisations m
guided by and, presumdly, have some influence in forning

GCovernmnt policy for industry,

2:8:2 This policy mayy be broudly statod as contrel.
of busic rav materials produntion, m
through complcte or uujm-tw mmp of M
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Lafal) Corporations promotod hy COINC may be financed untircly
W Government, partly YW Govermwat and purtly by private
capital, or in cul tadle cusca, untircly YW private eapital,
Tastituteo are mainly finunecd Yy Tovernment but at least in
the case of the Flmatios lnstitute, some of the financc 18 buing
provided Wy private industry. Jsincc financc is esuuntial for
indwstrial devcloprnat 1t 48 purhaps vorth noting that Chile,
although having & favourablc balaurc on external aecount,

18 feood with a scvere rete of inflation vhiich cannot fail to

cause difficultios in internal gencration of capital for development,

2ad_Trivate 1ndus §ry cod Govorpment

Sadsd (n thu side of privat. industry thu major or anisation

for ~onteot and nagotistion with Government is the Confederacion
de Prodworion y Comrmreis which ropreucnts the comaoreial and
MMMWWQumnuwc in goneral,
mmmmmuMthumwmx
‘qﬁ%mmmmwwamwwuummmm
mwm Thoere are two sunh associations
‘mmmw SIYIE and A3IMA,




proper understunding to deve lop, It dad appuar W the minsion
how: ver, 't na1thoer side has, an yut, deviloped a satinfantory
Tl Of conversin, although i forts are being nade on both
Pl0Ce te arprove the satuaticn,  In the presunt situstion of

Papic change 1t 18 of fuidamental mportanee that Shoy showld

du By,

arl Tuch sttention has been givern Wy United lations to the
Poss10I 1Aty Of cumop ration in both menufaeture end marketing
betwecn developlig countrics whosc domestic merict is not large
‘nouch te suppert @ cwnufer Surd g plant of an eroncaie sige.
arrangoments of thic kini are vapeetally ingorteat ta the
petrochcnieals und plastics industrics where the coomomtcs of
8ige ean be vury important, Chile, with « population arowss
ten million and relativily smell indigenous resourees of coal,
il and ratural gas, but with moderatoly well developed chemienl
and plastic: industii s, is cortainly in @ position to st )

fron suelh arrangumonts,

a3l Thure is an important agrecrent, Keown I8 Jowth m
a8 aL.LC and to thi cutside world as Li™ whieh e offiet ‘
creates a frec trade arce cabrucing the W”m
‘hile alalC doce mot provide for m -
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vhjsetive P rationalisation of swpwf.rture uto cronviiewlly
shoud wnite W ulloration of sporifir projurts to indivicual
commtrics, It aluo provides for ass ~iatcd arieting arrangem™ te
whioh wvill pomit the output "rum sueh projects to b mark ted
coonumieally theoughont She ro don., This agreemnt 1o stall

new and Ats full teplomntation 1 likely to bo sproad cver a
poriod of yeare., . apeeial couneil hms becn 8t up in Lima tc
o=0dinats Bad empudite thy dovelopment of projeets wsd.r the
Agummat, . et.rt WS buen made in the putrochu trul and

plantion suatar, o whieh houndor has not subseribed, and the
offerts of N0 agresment namot Bc ignored in comsidering the

mmwmw e Chilvas plustics industry,
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Tesorves of Crede Petrolewn aod Matural %as ond

Froduction, Kxportes and Inports

in th andean subearos.

3

SUurecs - Catural e -

~brahans and Curgumky, W00

A Crude Petrolown

caku Powrochunieal dympostiun 1969,

Fotrolium - LA LIPORN TIVC . A7%, santiago

16.14.1969
Tountry - cocrves of | Noserves of . Produetion b DU
&:mi Sas | Crude C1l 0 f Orwde r Crude
If‘ ' 1} 196 1968
LIV, 147 e §
CHILL %
COLORMA 99 37.9 11.0 e T
BCUADCK 4 52 Ce)S
B &0 ‘ 596 3.9 “,3
U-L--——— — b

lmw of
Crwde C11

4418

dasal Until now the important plasties rew mtorials «Wiylese
and propylen have not been produccd in Chile and preduction hes
vnly Just started in Colombia. Produetion of ofhor plasties
raw uaterials is alse voary saall Shroughout Who Andesa Subsires

ae is shown in Tuble 2,




dable ?

Produrtion of Ploastinoe Tar ‘aterials and som Int Mavdi.. ton
in the aindian submiros 196069, 10!t e,

Sowren: "ML DI'MMLTIVC L7, &oatiage 10,132,069

. o A

unt livia lombia ‘ Chils

|
l—
!
|
|

Poru

L under dovelc .t
undor dewe o 1.t

WLy duvelogm nt




that [0GF would butld a eracking plant adjaecnt to ite
Fefinely at fonecpeion 1or produetion of 6,0 MT/a

tylone and &0400C MG propy len .

wtdad 4 PCtroehogal eompany, Fotroquinics Chilewi, wos fopmd
oo el OO and P have oqual siarce, Tt wis dunided

thet Fotioquiiar . Chilons would build a ehloring/euuntie

plant at Comrcpercn to jroduec 11,00¢ MP/a of liquid chlorine,

g to I a of wydrog o eRlerice and 75000 1T/a of caustic sedu.

feded Potroquimien Chilona, in turn formed Petroquistioa low
(PLTEODC )y & joi.t company +1th Dov Chemieal Company of "Sdland,
Fiohigan, Ui, the Dov sharc b iig scventy pr oonts P touon
18 building plints at Coevpeion to produec 16,000 N/a of e,
15,00C ET/0 of PVC ad 2,000 M /a of LDPR. Cunstrustion of
these planta 18 well advanced and it is plammed $het She *&l
complex will be on strum duriag the Jast Qurter of

Saded Fotroquimica Chilena 16 alsc presently scokiug |
for thy ecastruntion of a furthor comples o wio W
of the cthylens and som of tic progylenc fres the O
erucker to produse abiut 20,000 M/a of ol YRgs -
rangy of plustiaisere uet othr eheniedlS. This -
o8 atrcam Beforc mid 1972 ot the

i




da) Prom the very smull loral produrtion of raw materiulus shown
in Table 2, 1t will be clear that Chileun production of polymcre
sty at present, b bused m inly om imported momorcre. In order
to ennourage loral produrtion the Chilc.n customs tariff udmits

monomere at ail of low rates of duty whereas the tot.) dutics en

plymrs are generally in earess of one hundred pur ecnt on c.i.f,
valuwe, In spite of this, tramsport difficulvics hive ou far
precliwied the impurtatios of the gnovous monomers ethylune,
Mojylese and viagl ehloride aad requirements for the major
Ynrmplastiss polyetiylons, polyproyyiens and PVC arc met by
divest imporeation of polymirs. SYrenc monomcr and row materi:
for WMArmanetting Pesing are minly imported and polymrised in




Frodurtion and Inetalled Capueity for

e aneillary latcriuls in Chil - 1968

wouree:  Instituto Chilene el Plastine

FPlagtiers Polymers

g - —— m—

roduet Frodurtion listalled Capaoity
f} vtrie Tons 1T/a
Folystyrene Gp 1,50

2,000

clystyrend M1 50
tmhtm—utu’ Polyustore 1,044 € ,000
fT\un{;hr T'ezing g 2,%¢ (1)
"rea Fesing - 1,60 (1)
Celamine Dosing - 1,000 (1)
SPVC Corpounds 600 2,00¢ (2)
;rmmxau Plastinizers 1,600 12,000 (1)
bpoxidiscd Uils X 1,000
stabiliscre & S0C

(1) w plant ooring on strvam and ineluded in MM
(2)  Compounding ir nlss carricd out by menufaeturers of ot

nrocdurts,

®uch ncv plant had eome into o ation,
¢iven nmmluwmamm
e of consumption of PWC 4n MM and o

doubtful worureay,

-
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28 The figurcs in the sbuve table arc all relativily small
and 1t 1 cbvious that the bdringiag on atr an of the Petrdow
plants for 19,0CC 'T/u PVC and 20,(7C ¥/ LoFE r prosont o
gruat upsurge in loral produrtion of thauc thurropissties., The
quantitios are ounsidirably in oxecas of thome ewsrently being
proccss.d and narketcd im Chtle and the plagties fabrie.tion
industey may well find 1tecif undor some prossurc tc usc those
Miterials in ordcr %0 optimis. thu ceonomies of the “ vermmnt
owncd ethylems and ehlordne plants,

Sad 4t the same timc plans arc deing madc for . substantial
inorcesc in polywrisation capanity for styren. with an
assoniated imercase in i ports of styreme monomr, lthough
Qatities «a high as 20,000 !77/a wore Boing talkid of in Chile,
1% sovmn 1cly et e Firet stage will take capacity to about
68,000 Pi/a. e will e4l) further dncreasc the Joud on the
slasties fabrinating satwetey and will call for udditsonal efforts
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O PlagTicy

EATT Ty eit

balel Plusties de not have . good imn i Chile, ™y tond
tobe sosnrded by the sonepnd publicr as a pathor unaatisfactery
substitutc for th  traditional matorinis previously used,
Foreover, until now, the price of plusties producrts has boen
80 high that thiy cunnot rumpete with traditicnsl materials in
aprlicatione vhire & subetantial penetration of the markct hag
bocn wehieved 1n estorn iuropcy Morth ameriea and Japan un &

Price, quality rolotionship,

£:1:2 This has been a CUMN CXPCricned in countries with highly
duveloped plasties industrios during the carlice stagoes of
developrwnt, It ig brought about by a combination of factops
Such as pour quility of resing laek of techniral serviec to
preecessors, poor degign of prodact, us. of & matoricl in
<pplications for whieh its propertics ape wisuitable, .
wwntisfuntory proecesing techniques, laek of proper qualily
Sturdards and many othcrs, "hose problum are often oxacerbated
by failurc vn the part of th ultimate usir to undepstand the
propertive of the material and W his misusc of &h

$als) The sceds of thesc troublcs apre
the Chilean plastios indwtry, Ia

largcly W s process of trial amd




time span, but shortunii, it demunds rlosc rollaboration
Btween toohnionl survioc, pruduet doiign, s.l 8 promution and
ket rescereh axperts .o woll as th. norm.l menufacturin,
prooessing and salcs staff,

E

m L further problom s thot, whion a plastiec is replacing
a freditional matorial in aay th. food packaging industry or
s building industry, cxtsting official re ulations and
_Spocifications my hive %0 bu mudificd, This ran be o $im
?um proccss «od 18 oftei Madered Yy oppuuition from
m m & vosted intarvat in the muteriul being Poplaced,
iditionslly these probles ey mol bo foreocen. T4 48 all toc
%m Wat 1hen & meterial - sy PYCe becoms wvailablc

Wl e

® An (hile for 196, 1966 ant
aud 3 progection to 1972-79
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Inble 4

Consumption of Plastier Resins in Chile - R/a
Jource: Instituto Chilenc del Plastico




2227 & stated on page 2, ruliabl. anf. ratior cn conswaptions
is very difficult to gut in Chilc, Tt ahould b added th.t the
ICOP figurve fur suspensicn grade PYC consumptiom 1a 1ybl e
the sumc a8 thosc given By Dow Chomirul Latin mcrican roeu

and that tha ulwh catimate in 1u ceneral gPeerwnt S1t the
limited avunt of tll'umtwn av-iladbl. to the missi... {rom
other sourres, The figures for past consumpti.n up to 168

met thopefore, be .ccupted a8 th. beet available,

m An far as the cetinute Tor 1,69 iu runcorned, this

w %0 Mve Boun arrived at by assuming . twoaty por rent
m tm' all plutm Botucen 1968 and 1969 with the uxecption
of PVC avpolymure Werc the grovth is 32,8 pur cent. These
grovih rates arv »ummuy Mm than the averages for

- proceding five yoars and coafirm the belief held Wy nom
taformud m in Ma that the 1969 catimates arc too
M ¢ the 1969 cetimatos are $ynored and 1t 18 usswiod
et mmm m will not be reached umtil the
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Zable 3

Irowth Rates fup Thermoplastics Consumption showm
in Table 4

Pr.durt




w]e

84223 Similar ronsidorations apply to PVC Wt in this ~age
the averago growth rate will have to double if maximum plant
oapacity is to be attained by 1975, .. €r wih ratc uf twenty
Per cent or over mmy wcll bo jossiblc but there arc mary

prodlems to bo cveroum. which are diseussed on pa_cs 66=74,

$a2.8 Por the othor thermoplastics listcd the situsticn is
lees urgent since indigencus production capucity will comc on
stroan lator, The eotimated crowth rete for PVC eopclymer is
very lov dut it is likoly to de 197273 at the carlicst befor.
lonal productioa of polyvinyl acetate is aviiladle and, in any
6uss, muoh of the polymur is likely to €% intc surfacc ccatings
which are outside the seopo of this report.

$a2.] Orowth rates estimated for polystyrene arc reascnable,
Wt the total estimated consumption W 1975 is not large encugh
ﬂm‘ﬁm sopomer plant so that produetion of this

”ymm:tl%lywmmmﬂwmrwrmyw-

bm, Polymerisation plant is relativcly cheap and casy to
mnmmmmmxmmm-oxmu to

156 0% e intwrtey ae & whcle, tho




These probloos are diseussod more fully in the Jilacussion on

pl.rties wre to,

Ded Th lark t for Flaosties in “hile
Qedel _geaply wevelprent of th lagist

Pheoplantien csarsot, has woveloped, o peaered, fPom
inatial amoortation f fintshed ploetics. Then as o unumption
prwy, Towvermmont 11t the nood v redues the ront of Lports
St doral buntie 88 mer B Lpportunities for profitable duvestmunt,
Corucess of backv.ard integration etartaed, first to the importaticn
1 fansshad roving end compoundl s aponts for dumestic prooossing,
thon to the amportietion o f cvaceere for polymerization and
boendl o sanufarture of compounding oguate wnd, fimally, to loecl
produectyoon of baate row cuterials, The lact stage has deen
rertinlly eomplo ted £ thommosotting, resins thr.ugh loeal
production of formaldohyde fron impurted sothiacl, and some phenol
but t' o mept dnportast oxampl ia the thylew and plestics
complex ot Cunecpeion deseribed i1n Scetion 4 whiech will shortly

eutte. o1t Btroail,

0a3:1e2 Tour other plastios all stoges of development are fuund,
back to importation of monomer, aceopding to the uature of the
plastie and the sige of th. rurket, The Chilean plasties market
is very divirsc as can be scen from the ostimuted distridution
of eonswption for 1968 given in Tablc 6,
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It waill boe toted that the totads  f Table £ ore v gowe ral,
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It will B noted that the total. f Table € .pe gn g ral,
lower than for the corsumptions of S 3 0. resing o hown i,
Table 5. It a8 not peasible t Adctermine 1l oseadl o use oo

no attompt has boen made to Fpreelae ereount,

Sadadsl Table 4 can be rougily livided int tw poarts.
™: upper part deals with the ror thorm plosties, the
polyolefines, PVC aud polystyrcr. . ™. lower part duals with

the minor thoermcplasties .nd the tho rmos thing rooin,

Sadadad In the lower part £ th. bl cnly the phencl, ur o
amd roluming/formaldehyde ronins, the unsatwratod polycstors,
the polywrcthomnus and polyme thy Lo thaery late ure capoeted to
attean fow figure tonnages by 1)7%  nc . tha: ar like ly w0
Justify dumcetic production of the bewie raw mat risle *or rany
years to come and miiyy will probubly sontiiue to b imo rted

a8 such or in the form of sunmers, oom of them may boeedr
Waie by aceident. The formaldhyde bacod rusing ar already
made from domestie formaldchyde produecd from wpurted methancl
and there 48 some domestie phenol. 1f 3 fertiliser projuet,

8% present planncd for the M. allancs rogiocn in Chil. and ar
Arematic project, primarily designud for symth tic fibro row
mieriale, vere to rome to fruition in Chilc or in the .adean
Subuitegion thun snnll but economie projeets uight e puesible
for phunol, mcthancl, ures and mclaminc for the formaldchyde bascd
Fostne. This should spood up devilopment of theec thormoscts
St 40 wlthely % affoet Sheir growth Wfore 1375,







Mﬁ In whe smwe sy th verlality U arotatic hyaroo arb
could promote Jooal rasufaeture o0t L dyre, e

arlyoride and Gledgocyannte s thug bowty, the o U r ot ¢y

wagntur g o Lyostors ot onoLvaret L L, TV o g N DS R

Bofure 174,

Galedaf It i thonm tho moj . ther plootiee e v TR T
ooy et ey an Y g o ot 1Ty L CE Y day
I and Gusp ooy O FIC £ 0 ae Lr v ety - S S AN
CXpeted onostroas By e s ow of 1T, Nl styron e Xpeo T
to orow loss rapidly but 1t ¢ could be cade fromod megtic roaw
matiricls should aroasties boe oo fiv by ond ~Alaaply avoalatlc
an Chiles ™he rharacterioties of €00 Chilern oorhat for ot~
materials arc, thorefore, of Sondimontl] wpos t e, T
casucl cbscrver is immediatcly struekr Ly the gt LophiGEl

un plastics tays in the shopo wnd 2om 2,460 tons 1 1305 mr ¢

of tatal thormoplastics ecnsumption is wetiuntod t huve gone 1.1

2t

this cutlet in 1969, It ic lilaly that furtl.r gr vth poosibiliti. s

in this ficld arv limited., (ther pplicationge, cooon in UET S

and orth sersea, arc loss sbvicus und the various applirational

apeas arc revicwed in the following persgraphs, The main omphooiaas

is on thermoplastics but therqusets have beon ineluded ot

Thare are $hrce majur cutlets for thermplustics which,
in licatern Burope and Hordh mcric:, conswm the groater part

*ﬂmwmm MWMu. applianccs
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shculd rival these applications but many agricultural applications
can be dncluded wder packaging and somu putential developments
wre slow to matorialiscs  Uther dnpurtont outlete are i Awtemobils
furnishing, frotwoar and gencral industrial wes, Duvelopment

in these ficlds has 8 far been linited in Chile and there ape
great pussibilitice fur gravth of ecasuaption and very eonsideradle
problems to bu sclved before substonticl and rontimning growth

is possibdl.,

$ada2,1 Pockaging
SadaZadel Tn the Unitod Kingiom mcre than half the tutald
consumption of LDFE = about 87,00C tons ia 1967 - are processed

to film and sheet, virtually all of which is wsed in somc form

of unokagins and much of it in focd parknging, "DPE, pedyprogylons
and more roncutly, unplasticiscd PVC filne arc alec being
inrreasingly wsed in packagiig appliccotions ad, in addision,

there is a nubstantial usage of blos muu bttlce of LOFL,
mwmmwmmmmmmmmm

are uwsuzlly of polystyronc, It is upeful
the conditions in Chilc whioh night Puvowr or b
in the usc of thermoplasties for neckuging p




deturiorntion aad spotlage f the foudstutf .o mAy eni.tdur o
Quite mjwetificd Ciotrust of plastics puckages on th nart f
the oustomer, 3. Lovine in hie study made dn 1560 ana
refcrred tc on Page 1, particularly stroesed thosc prublung,

w Doveloprent of the food muptraarh. t with ite wod for
propankaging has umdoubtedly bucn one of the £ictors which hus
reatly asrclerated the use of plastirs 1n food pekiging in

the Lighly imiuetrialized ecountrice, This pr ~csa is Just buginzin,
in “Milc and 4% {e impurtent thor.ford, to widorstand . probl o
ad aveid somc of the enags.

Sadedaled ¢ prcsiat supormarket developmunts arc almost ¢ .tircly
Monfined %o the Supital, S.ntiagu, whish Lis zbout 29 por cent

of the total pupulaticn of the eountry, In Jonmuary 1970 supurmark: ts
wro ostimeted to scll 22 pur ceut of W foud in Gantiogu id
mwrmmmmmw per acnt in two

mm,mm i cxpansion vill undoubtedly foree the smaller

. h adugt oo of the eupermarkct muthods - particul.rly
Mmm storage >f prishables - as it has
Drops and "orth ‘mcrioa.
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6:3.2,1.6 Folycthylone bugs and film and sut plypropy lom

st arc the plastice uscd - maindy for frosen chickcns and mat,
fresh fruit and vegutadlous aud somc dry guods. Coated ociloghane
13 usd for checee, ham and simil.y Muug most Bulk produned
bread is packed in ec  ted ccllophune and many materiuls are still
paciud 1n papcr.e Inerascs 1n the use of packazing nmg for
foucstuffs will be worelerated vhen o vider ruge of filme euch

wi unplisticizud PUC end spueind lamin. tud films bderoms availadle,
“ttadnment of these inercascs vill bowewver, dopund .a ecasidorable
reorguiization and rapital investoent in the food indurtry %o
PTUVidC wrapping machinery, refrigerated and decpefrocse storage
and transport fur distributors and refrigorated storage amdt
disply cabincts for rotatlors, ., ronsidoradl. owdcr of staff
with spcei lized knowlodge of fou! paeknging and handling will be
Fequirad a8 well as a gemcral édmtt*m progrime for ratailers
a:d consumers on the handling of propackud fuods in the finel
wtasee bofore thuy appcar on the table, The brofler abirken indust
18 well developed = for crumple = 4n the weck wuﬁ" 1) W 19
about 430,000 ehiekcns were promcesed for th %MM of the
ecntral 2 ne = butaly about scven perP cont of theu: were froses
"nd bagged,  Fost uf the Pomainder were mead out ehillod % %,
but not parked, boeause of l.ek of Wm Mm ﬂ ’
reteil cnd for tie ppopor handling of M
of ot bus only made \imited progrues fur e
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$aa2adal ™o rout Lf gloss fo very hagh in Chile aae blow

moulded plaatie b\ﬂﬁl should be a rheap .wrd attrartive

altermmtive, Some arc wlruady wed for eo oking odl, vineor,

cte. Dut supplice arc 1imited, It should alaw be poesible, . ith
1 suitablc pyblicity, t0 markct the rheaper grrdis of o dne in
mo=peturnaoble PTC bottloa, thus spoming up 4 codetuntial rorke t
vhich, toguther with the potential market fur PYC film in fu.od
ponkaging, would weei~t conuideribly in bringing PVC rusin salee
W %o e rapaeity of thc now plant coming o6 etrein, . Btiautud
sonsumption of plastios (wxeludirg ecliopliun) for focd pmelani o
in Ohile 4n 1969 was 2,30C tons and therc is mo reason why this
figure should mot W quadrupled sver the next scven yoars if tr
forcacen prodlems ran be sclved,

w Indwirial poeka;ing, in vhinh is ineluied packaging
o€ coamutios and pharmaneuticale and the wrapping of textilcs,
‘Mo M nm sale, 18 an cwa largur market then focd packaging
m m My of the industrial ouwtl. te usc thick wall.l
W M mlatively Buavy sauge filn which ronsun rorc
m; Considerablc progross “as bucn mude i MI. ficld
hm amd the wstimnted convumption of plastics (cmoluding

ane) 4 MM4.M tns, Por industriil packaging
W arc mwntrupmu for food

448 the mﬂu sanptions of pharusiticals and
M retail salc, amw and
m mmn m.
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neny of thesc applirations and progriss will depund lurgely
on the growth of Chil-an ludustry, cffeetive sales mm

and price,

ol of
623a2:2,1 This outlet i prticularly fur such things os vasuas
cluuners, rofrigerctors, wishing mchin s cte, rumwaly ealled
conswir durables, wd is largsly influcnecd Wy the nitional
T ecapita incomc, as o ccasurc of the standard of living,
and by the pricc of the upplicnrces, The pur eiapita income
in Chilc is rclatively high for Latin amriea but very wsh
lower than for the Ul oF «eBtePn Zurvpu, wages are in gemsral,
rather low and it is doubtful if the mass market 15 yet apen
to the more caponsive conswnce durables, Grvat offurts ame
buing mude to cxpand Chilcin produrtion of thoeec goods and Gw
domand for plasties for th.ir sanuferturs ean be vapeated %
inercasc. Unfurtumatsly the dusaud is mainly for the sowe
sophisticated plasties swl .8 JBI and polyprupylom, whieh
must at prosont Be daported Lithur Ao resins of as finishod
moulding®e 0 useful tonn . figurcs oan Be givun and Shis ;
1o 30 outlct requiring a dotailed markct survay followsd Ny produnt 7
dovelopment and salus promotion aetivitics, ]
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sonfinud %0 floaring, eold wautor ' sandtory pipi g, fittings,
ooms doooPative pancls and intern .l partitions, siyrlights,
trinsome, ratramicr grods and singlar pplications, Tually
nussive applieations . such things as duvors, ducr framue,
windov framss, taternal walling, cte. for whieh the mdern
oirrorcllular plastine wnd plastic foars nrc woll susted Yoove
ot yot doveloped un u largc seale. Thio may bo du. partly

% pitnc, prtly 1o doudte abuut the long ters durability of
ac plistirs produete amd purtly to lack of knowl die in the
builiing industry,

Sadaleda I8 Ohide, whorc Buildings muit wliaps b dusigned

vith the carthquike situation in nind, the vury high strength/
wight rutie of plastics cliuld mike them attrurtive for many
strwsturel applicutions. In faet 4t Mramu elour from disewssions
“‘l e Comare “hilens de la Coneti-ureion had no informution .n
W anteal wec of plastics in Building in Chile and vory little
W of thuir putcatial,

m Intorsive building progriimce are deing wadortakea
hm,mmmmwmumuum |
nﬂmwamwummmerm B
48 ale 52487 Yot Hose Mt Ve tnteasificd in W |
,Mymm&&mm*m

e M"mt MN‘I w2
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propirtion of the houscs, ut present sasisfart.ry, will noed
to be replaoccd in the yuaru % come 8¢ that the aotual requiremcut
is likely to B abuut 100,0C unite por Jnmume

6:3:2:3,4 Crrrontly the cnly substaatial usc of plusties in
duilding is of PVC for fluor tilcs. ™ore is soow cimall srade

us¢ of LPE, "DPL and PVC for piping and small quuntitive of autiyl
ncthanrylate and polyestcr shuets arc used fur skylights, posches,
ctr, aleo somu Q00=1,000 IT/o of polyutyrens fuam 48 sald & B
uscd { r insulativn but 1t is coubtful if much uf this guos

.

int: dumestie buildin, at the prusent tine. Thore 18 huwcwver,

great scope for the use of polystyrone md pwm M
in building for Woth thormal dmsulation and seund m

62322:3,5 Comsidcrable progress has buun mcde in usc .f plastios
in building in oet Gormany, where the proescmt average ww is

now building is about 110 kg por dwolling undt, Devcloping
countri s, with & _Pout neod fur eautly crentod ﬂm M
wmhmwto\aemmmwaﬁumumm
duvelopmont of plasties for Wilding in Chile rowld ls
quantition of 250 kg, por dwiling Wit euite Mwnk e
to mmmuummmmam
roquircmoat of 25,000 m/‘ oF MOPSs. ‘




W Thcre 48 urgent nccd for an extensive survay < f
poBsibls cutloss and tcnnage requiruments of plasties for the
uilding industry. This t.uld pr .vide th busic both fur the
doewelopmont of suitable prodirts and for initiation of th. .xt.nsive
Pbliciy amd tPaialag programus which vill b medud to eprc .
knoulodge of now tcehatques thr. uchout the bullciig didustry.

"Sadalleflal T appliertions of plastics i agriculturc, ineluding
hortisulture apre ey and diversc, D, C1 rkc pros.nted an
sascllcat paper on this sudjoet at thi ‘AN luserregiomnl
Gwposiun on B Developmcat of W Putroshomirul Inductrice

A8 Duveluplng Countrice buld ot Babu i Get.bor 1960, Frum the
MM” Clark. for suetcen Durvpe, Japan and orth
Amrics, 1t vould app.ar that om a proporticnate sisc and
Popnistion busts W potcutial for plasties wage in Ohiluas
agrioultery ndd Dortiowlture oculd b at Jcast 10,000 MP/a,
nle/ing senls for fortilisws and for grodwe,  wdual maTiat
Wagy ’ | m a fow hundrod %ons per : unum at the most,
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transforred direetly to Chiliwm conditions and thet an

cxtensive markct surviy would b mecan 3y W detormine Just

what th. nceds of the industey arc. Thie swwy wuld Shn

ned S b i 1lcwed Yo offortive produst devcloprent and sales
prom tion pr gr.ouace . dovelop the potenSial weus in S

industry, ascuming that the 1 ,(0C '/ potatial rouswagtion
eivoun above is attnimdle, it 48 prodable that at 1o st 6C por cemt
f this vould b for LIPE .nd PVC wnd §8 would Werefors, malw

a useful eonteitation tu Chilcan e.usumption of Shcec plastise,

$adafafal T« automchile fudustey is an attractive mardns fop
plustins sinre sume 190 kg. plastics ean W wed gr oar.
iost . f this i3 imdc up of pulywrctham fuul fillings fuf suate
and baek ruste and PVC coated cloth for ssat nd Bank Popt
ouvcrs, duor and reof ludngs, ¢%0., The remsinier couprisss
nigecllancous plastics fur ornvasmicl trim, Wmoke, switehus,
fgnition and ecil parts, bSuttcry cuses, otn, .

Sadaladed Mo cotimuter gp.duntivn of automsbiive
197C 18 40,000 care, 1,000 pick s and 19,000
oto, «a vital of 62,000 wnite,

veserw, If it 4o attaiacd §¢
990 % J,200 W of
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fadafadald Orowth & likcly to depund - n pric of out rubiles
a8 mueh a0 op the wriee f nlastios, Th corunt prieces f
autuwmulilos An Chile are Jof timus the  quivilont priews in the
Use On th asoumption that the Chil an priecs . be pdicud to
o Sore thae twioo % Ui. prioce thon oroduction £ r 198 s
sotimnted a8 TG, 00 enra, 15,0CC plex ups nad 11,070 loprnoa,
e, e%, » & totul of 116,00 ¢ units T Btween 1,740
2,320 WD of totud plastics. Those quantitive ure rol.tivly
omall und it scems probublc that 4t will bv agy ye.rs Bef ro
e OhMilean automobilc industry ie o siguifieuat cutl ot for
planties wmlcas e all=plastic car budy beeomus a practicul

Sadelafiel Torc 10 quitc » substa.tial usigs of plasties for
footwear 48 Chile « about 1,000 tons ia 1960, Suspunsion grodc
C 48 woud fop tnjecticn nunlded ohous, which are milaly for

Mm mmmwm.n ather are uncd
1o wel for Mels, Uppere of “torfun"
Wmohmwmhmmn




Sadadalel In this ~roc the dissinetion Betweon mynthetde filoes
and plasties tunde ¢ beeune o little Slurred, Therce A sume
usage of plasticized PV shuct fur showor eurtuime and e Jike
but the truc bulk usag of plustaes in the fomm of foam fop
upholstery, injeotion mouldings for ohrir seate, cte, SpPol

t¢ have made little headway, possibly duc to the pour publie

image of plauties Pcforred to on page 36y The mewr wierotellulap
plastics wnd the puasibilitice fur their wse in Purnibure
ccastrucrtion appear t¢ B virtually wkmown iu Chile,

Unfortunatcly must of these applientions are not opun % LOE o MVC
but require polyurvthaacs, polypropylens and .Jibe

$adadalad 'ith the substantial prcgramcs of Sehousing and wrhen
redevelopment whioh arc going om it should W puseiblc, ghven 8
reason.ble price for rev material and o well desigd prograsm

of prduet dovclopment and sslee promotton, %o @evsdop sibetantiel
cutlcts fop plastios in the furnitwre indwtey,

M oo can i um,mm*
plaetios e of which, for crmple du
and lugghge, ~aa be for LWIPL o PVC, |
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appliontions howower, arc fur an:ll quatitics f gophysticatad
pliatirg @' will B¢ ™wt W dmport . ticn f finishod products
or, a8 the buet, Wy tmport.tion of rusine .r o mops,

Safal 33 e proecding paragriphs an attompt his bun wde t
EAlight the tmporptant f.etors affonting the conswmpti o of
plostics in Chilc apd the futurs devil pront of o marh t,

I8 bas not buca paeiblc, hovover, to quentify thes. nd 1t all

ot b possibls to do oo uatil there ir . Butt.r busis tha

GBS ab proment fop catdn ting Puturc eonsumption a.d requircmc.tc,

Sahad o o¥6er %0 providc sush & asis detailed arkct rescarch
wmnﬂmmwm;msmum.
Metnt sessasvh @8 this senle is time comswming amd relatively
wpeusive and We R0t practicable for the prescat wmission.

m]ymmmm»aama
% taforn e witimatc wer of the
) of plastis matcrinle, backid W woll




Lalad ™ ceomomice of seale ar. mush lces dmporsant in plasties
prooessing than in the produrtion of raw uaterials ame resing,
Pricessing units are limited in sisc and Soth capita) sl
ipereting c.ste tend to fncrcase limcarly with the nusber of
units, This mcans that the industey is attractive to the small
operatir sinee o businces ran start with om mnoulding press ia &
shed and cxtond from that assurding to the owner's skil) in
making well dosigned high quality produrts and in selling thes,

Lls2 The Chilean dndustry bears all the signs of having
developed in this way., Prom its carly beginnings abous 1960
it has grown so that thure arc currently about 240 prceesscre
cmploging some 16,000 peuple. MWWMMW
mmmmwumwwmmmnmm
vaployces. Oreat differences in mamagesent cffictionsy were alee
found and the laprgust companics were Iy no maans aliage the
o8t c¢ffiriont. In gemeral the industry suffcrs fivn e
disadvantages & be cxpeotod from its namner of Gow '

ladaRad Berondenne on imported swppliss wm




Jadedad Dependenne cn imported fabricating plant ind quipm nt
and lask of th: terhninral scrvice ecrmonly iven W machinwry
and cquipnent aswfacturere in thoir home markcte, This problow
s mde worse Wy & scricus ehortage of sparc parts and Ly the
timc roguired S import them from abroad,

Ll2ad ™ adsunee of adequate factilitice for the truinirg
of Swwl-mphirs, wmohine opurutors an? mechaniecs.

ladaflad T obviows short.gc of skilled produrtion teehniciuns
and snginocrs,

Zadakaf T nomsavailadility of cxperts in the ficld of plictics
plication and npplicntion eagincering.

Zodezsl e lask of fantlitice ta W oowatry's highcr cdueation

Lada) "™ intustey has achicved 1% prescnt status caly through
@ ingvesaive st of highly skilicd iagrovisaticn which hus
Mmma Bowower, a8 suriowe obstaclcs to
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Lidad It has alrcady buen nuted that 15,000 MP/a of P¥C

and 20,000 M/u of LDPE arc to b produned in Chile and will
shortly become available; this will solve somc of the imduetry’s
problems and prescut it with others, 1t has also been notod on
page 53 et seq. that steps arc buing taken Wy ICDP and other
Governmont sponsored and educationsl institutions to provide
help for the indubtry. This progrem~. is howuwer, ot Lilely

to be fully offcetiw for some yuars and hclp to spucd wp the
prucess is badly nceded,

L1s3 The missicn was able to visit mony factorice, %o czamime
their plant and processcs ant to have Ciscussions with teshniesl,
commupnial and managerial staff. The notes which follow are
blicved to bo fairly applicablc to the majordty of the Chiloan
plastics proncssing industry, 'derce oritioisws are made Ve
are genoralised and arc not dircotod &t any one compaly or
individunl.

moulding of thermoscts, the oldest pard c#m. e e



robuilding progremmc, involving primarily modifieation f

e injostion aystems am' hydreulir eircuits would be
compayatively lov and ould be Justificd by the higher cutpu:
setes obtaimabls and th impr wved quality f th “iaished producte,
It woudd Purther step up produetion anmd rodunc rcsts if the sraller
typs machincs asuld Be econverted to automatic operation. This to.
10 sut an uxponsive op o ration and could cven be done by the
mawfarture® own perscnnel with cxpert adviec,

Lds2 In gosoral, machince were ot wcll kept an' no geroral
asintenanre sohenmus cxisted, resulting in Righ dowatime boca s

of Wwealiicwns ! orrors norenlly climinated W plamncd regular
chichs. Wowower, the low plant utilisution and low productivity
retes, vhich Boldon omsveded Fifty per comt were <t duc catirely
% Hhese fastors but also %o lask of mould standardisaticn (to
allaw & guick sbange of mould in the casc of short rums) and
out of date muald desdgn. Tur Lmetamev, pin point or hot ruancr
mmwmmmnmmwapmrmm
m mmsumm for soulds, which
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La2sd o fair number of the marhines still in use are of the

old plunger typ which is & handieap when mouldings of high
precision and quality arv required, lLvem vith the more upetos
date 3ercw injention noulding meehines however, lov imjocetion
sp.cds were obecrvced, The rcason is that mest of these machiice
arc, by Luropran stoncards, hydraulically underpowercd. This

s ain is & netter which aould easily be remedied at luw cost

by modifyin;; the hydraulic system and the instrumcntation.

L) Blow " culding

1:3:1 This seetion of the plastirs conversion industry is
rclatively new and made o favourabl: impression in spitc of the
fact that machines vere not, im rwst cases, opcrated %o maisum
capacity., Only extrusion blow moulldi.g vas scen and it wae
noticed that the parisons extruded wre comsiderably larger
than ncecssary and that the use of milti=cavity moulds apprared
to be cumpletely uaknown, The moulds themeclves u.m a8 the
surfaee ets, werc concerned were mostly up-to-date and ia
exoollent condition. The barylium casting sethod appeared %o W
well dmown and landled, loat of the produnts appusred % de of
nedium quality, "

G

L2 Most of the rauufasturcrs of bdloy moulded eomta
Wat they oftun have problcas with rew MBterials, saps

lack of miforsity of th produste. This sales. tor 4
such as printing, very eritdoale Y

oparated,



Ladad ™c plant utilisation was 1n the neighbowriood of aixty
par rent which somperces well with the facure f seventy per cent
wsually monsidered optioum for fully mechaaized operation. The
output rates were however, we!l below thuse gencrally econsidercd
aorcptadle. Mxisting outp.t rutes could bu ineroascd and d wie
tsm on oguipment duwe to Ll ehanpes redured by stand .rdizing
soulds and extrusiom he s,

Ladid ™e injeation blow movleing proeces, utilizing the injeeticn
moulding method for the manuficture of paric. &, 1: wot yet
sommereially wed in Chile, DBucaume of the ecst and qunlity
advantageus of this aystom 1t appears to be worth while for
maufesturers in Chilc to change over to 1t, Lum cxisting,

oF ¢vea oteoletu, injeetion moulding mwhincs coull pussibly be
ronverted sheaply to injuetion bluw moulding cquipoent Yy attaching
e Mosssary fixtures.

e mm of ehees, foil, filn, pipes, hoses and profilcs
w m W ﬂm ie the "njor part, both for eapital inveoted
“ m m, of the whole Chilean plasties econversion
Mm 1t mr lq noted that im the produetion of sheot, foil
| m s mm operations deerridod in the ncxt
mnmv mm is Bulky and cxponsive
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L4.1 _ohects
Ladslel - varicty of thermoplastie shocts 1o ade using P3,

ABS, PUC and sthur materialy, including » srall wount of
polyrme thylmetharrylate shod t mude by monor eastinge The
fabricition systor® in use ore more i loes in line with those
of Geveloped eountrics but cutput and quality are conmiderably
below world wvera che  TLore are rany ro.sons for this: weinly
it is beeausc most of the cxitruders avedl.ble are out of date
on acecunt of sercy oot try, dismoter cad length, ..1eo the
existi.g h.ating and eouling gystios arv not dle to eope with

inercesed output,

Lidada? L dmting doviecs = for vxwmple to put .« high gloss filn
on P3 shcet « du not exist od the produrtion of PWC and PVa
shcet combinations scemn to be eumpletely unknown, This is &
mogt intcresting produet arc: for the c¢lioctrical appliance
induatry,

g Toi} and
Lida2a) Foils and films arc thinnor aacd mope flexible than
shects and reproscnt the largost vutlet for extrw'ed thermoplastics
in Chilc, There are four ruin kinds of film used:

Lidazsld 3lowm tubular filo (light) pricarily used for packiging
food, textiles and other cORSWMF productes

LebaZcdsd Blown tubular film (heavy) *m ealled hoavy

duty filn « used for M m mm M
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film bocausc the tube is flattcned and r.llid op
for trenspors;

414t tubular file uscd An agrieulture, building
industries, wootho: proteetion and, o some oxternt,
in packigiog;

Multieply film, a now type of film in vhich, by
mltilayer constrvrtion, the ehomieal and physic.l
properties of vario.s placties sueh ao PO, PP, Jarun,
Mylon, 348 ete. c.a be combincd, This typ . film
18 ot yot mido 1. Latin ‘swring But 18 of the
groatost importunece for the future development of
packaging with plastie filre.

LafaRag Al3c in the area of ncw filme bilaxiclly oricnted films,
partioularly polypromylenc filn, are bocoming increasingly
fmportant for tic paakaging incastry., .t prugent there is o
considoradlc world smMic shortage of PP filn and the faet that

P caparities arc being uxtended sc repidly is an indication of

the growing importanee of this uaterial ian the pockaging facld,
A% the prosent time thess 18 unly oue PP film oricnting line in

Chije; tAis nas wuoressful), startod up in Jamuwary 197C.
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L4sdsld ™c efficicucies cbsurved in the production of files
vere penerally low and were o8p edally low in the easc of Iight
tubular 74lm, Thas .o mainly beawsuso the design vi tools,
tuke = ff oquipmnt, evoling duviecs and rontrcl aystoms was nod
up to date,  Jdth the uxpenditire of u relatively sinll amount
of mongy nd some toehuie ]l ansistanec 1t would bde possible to
ffeet major improveonts in both produetivity and produet

quality.

: Fipug, oac )
L1daldd o8t of the extruded shoped articles producod are of
I'. cr pliutieized FV7 but some unplastieiscd P7C s alse used,
Rile procuct quality was cxeclliont, produetion officienrice vapied
botiecn 29 por ecnt and 45 pr cent, M reason is that, as welld
a6 the skilled ané offi~icnt produccrs, a number of smillor
fabricators cxist vho have not brought their fardlitios up to date,
The eoriments medc on extrusion of foils und filae also apply in

L

this rea,

Leded:2. Cutput matos on uxtruders depend %0 & great oxtont op
the type of products made and §4 um&Mﬁtw
arrive at roliable officjunny figuren, m officicny a8
plant utilisation multiplicd ly produetivity the svumge Pigurs
in Chilc apprared to b sumcwhat mw' o Wadeb

comsidured to be asrcptable for & wido Feags of. 8



PAlm sonversicn in Chilc is eorrfcd cut buth by the

filn produsers and Y& indcpendent convertcrs,  The (quipment

scun was mostly mev and of mrdern deslgne (utput rates and product
Quelity were fully up to werld staudards and thoe printing aud

othur deror ting aystuas ver. als. -zeelloent. The reasen 1e trot
this purt of the industry is now und 1t alsc appears th t tho
trasfor of know how and shill he becn o sler than in other

arces. The cnly hndie. p 1o o sori.we shertage of capable packi,.

desi mure, puckiging uaglncors an! printi.g pattera sperialiste,

ladiSa) The oxiuting ealindering aal c.cting fomilitics re,

in genosnl, woll lui! out wod with all the noecssary axili. ry
oguigment aveilable, sc that 4 wide rengc of produets ‘ay be
maufectured fron PVC an' sther materials, The larguet voluw
produetes mdc ar¢ floor tiles, c. tod fabrirs wnd ooft govds of
W Einds, Tere are houcver, no unplosticised PIC pickaging
mmumm or by any other method, Foreover the
w ﬂf M copapeitly have no intention of cut: ring this
m ﬂ( m £ hrdeaticn vhdeh in other parts of the
vutlet for modified and plasticiscd FVC,




e

1adasg2 T plant utilisation was approximatcly sizy per ceat
vhich is A fairly go ¢ ficure if $he wice Paage of the produntenis
13 taken into aeecunt, The twe ealundering evapanics visited
stated that they intund to oxtend their “Poduction considernbly.
It was evadeat howover, that 11ttl. thought bad boun ghven to

tho installution of chuap and casy to rum eontinueus ccating
machincs., If this wre done 1t would bo pussible . make sufficiemt
colendering capanity wailubl. for acnufacture of PVC packaging
film and thue pr vide an imediate cutlet for scveral Shousand
tons of FVC per ammum. The importanec of this eowree for the
rapid build up of FVC demand cannct B over ciaphasiged,

Jadaded It must also be muntioued that the cupaeity of the
cxisting calenders ecould Be inrpcased By impruving pre-mixing,
conpounding «nd refining farilitics. This would mot only Puduse
the prescnt hich serup rate but would alsc improwe the quality

of the fiaishud product,

m e Mefmmunmmwm
mumm; was the starting point of the plastice M indwatry

in Chilc and it ie still a very WWMW
for the cleotricc] and assoriated
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lagad The mjority of the mculding cquipment for thermos:ts

18 cut of date and uven purcly hand operated spindle pPesses I
s8411 ia oporntion., Plunt utilisatiom and prodenivigy f the
oquipent scen wis eXtPers ly low and thore 3 erupe for a futur
tovestigation in this ficld, “owever, tho introdurtion of o
simplc nould standapdisation sehom. tu cpeed up muld chonges
and reduce dowmetime of presscs, the replaccrent of +ome
aneillary cquipm nt and pcbudlding the beat of the cxiating
~aohins would result in o substanti.l iducrcisc i ver.ll
officienny. ™cre arc however, fow indications that preecce rs

have any pluns fur re.rgunisin, moulding .perati ns,

La5ad e injection nculding twohnique for thermoscts dous not
apgear to B¢ wsed 44 Chilc. The proocssurs cliim that the

reoson is that CF: lean made Sherrosctting moulding powdoers are
not of the roquired quality asd uniforeity and that moulding
powdere for injuetion systens wuld heve %o be luported, The
proceduds for doing Wiis apprars to b complicated amd approvel
W Oovurrmuat authoritice wmecrtain,
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Lo6:ds1 vailability of sutuble qalitics of glass fibre
which are not yet made in Chale;  and

L6102 T ercation of mou outlota,

Le6s2 The proccss 1o clat thet a subntantial inervass in
produrtion of glass fibe rcinforced produete for the building
and o ricultural tnouctries would e possible if the duties on
inported rovings, eurrcitly 20¢ pur ceut i dmported from Burvp
and 60 per cent 17 bonght in from alelC, wore to g0 dowmn o

10 pur eunt or 20 per roits There are other inport pustricticns
whieh provent lon, ronge plunning in thise ficld and hold up ot

¢t -t part of the pusaible developrents

2u6:3 Th processors of poly.sters an similar produrts are aleo
cxamining the use «f PUrigid foams in sundwich ocmbimations uith
slass reinforecd p lycster sceticns, It is antieipated that there
will be & rapidly ,rowin, .rket for such materials in namdfaeturc
of prefabricsted housing in the mor foture, It &o probable that
this could bc une of the fastust growing sectors of the plasties
conversion industry if it vere pesiblc for the prescat leport

restrictions ¢t be rolaxed,

L1a6,4 'rexies arc uscd in Chile only for spueial purposce and
to the cxtont of o few tuna por runwm, Mo pupld grovth ia this
sector is anticipatod, -




Lliacirattn ol Llastice

m Flasties deroration (priating, ht “topin, ot llizing,
ehromiuwm plating) 48 wot much practiscd an Claile, The v
roagor As that the automotive wnd cleetri-ul oprliance dnd sty
has nut yut roached the miniman lovil wh ro the auet llation
sophistieuted dom poting oquiprent fu Juatificd, Thic 1s

suly & matter of thmw and © brioat : should booone gt b
cater this fopurtant ficld of produrtion as .o noae 1t 18 fo.abl

“‘0'&9.

a8 Totconsting is very little wscd 1a Thile an spite of the
faot thet twoling and other rosts are low and the rothad as 1deal
for shurt run produetion f thormeplastio products.  “or cxanple
it is an mmmt for predueticn of ship i €Lt Lars
and 1t ke ewrprising, in & ecuntry like Chil. with . y'r pr blure
in the shipplug of agricultural produnts, thut the tcohnique 13
ot wod more widely, ™e mothod roquircs camlsio i rade p lymor
and woudd mot b rofore, Bo o cutl t immedi. tcly fr Chiloan
m P10, ewerthelosu it ie desirablc that the nethod
ahowdd We dotrodused tc the | loeties fobriccting industry .au it
ﬂm mw e produrticn of emulsion grade polymr.

» Both vigid and M xible, 2rc Wweoming
 and wobld prudisntion is capending rnidly.
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depuid on 11ported row materials, T lystyreme foam has
hovever, may uies, copecinlly as an ansuliator for o Srdgerated
etors . vehiel.s and many uees o3 fuamed PYC re dovelopinge

neorteately for theso usce e cmulstion grade PVC is required,

Le0e€ It s dafficult ut this stage, to prediet whether flexible
rorigid toms 11l opred minate but in the long rPun 4t score
probeble that the large r o tentaal outlets in the building industry
11l svang the blunec 10 faveur of rigid foone, ..t prusont
protetion of polyetyros fonn: should be able to dewelop freely;
conditions ©r PU £ w have bucn dealt vith in the paragraph

n prlyesters,

T.lt Sumiry = The 3¢ tus .f the Flamtics Proecesing Industry
.—M R A

12201 The russiun arrivid at the follovipg evnclusions on the

status of the industry:

1.30.1s) ™ industry covurs . Wide Pange of raw min;vm
“nd finishcd produets «nd has & oertain amount of
vbsolete ur obsuleseent cquipmont;

Ladinl.2 Tu spite of thie it vould be possidle as relatively
siell capital eust to MW prvds
uf the {adustey Wy aparoxis n

12-18 nonthes Hush of ARE Sauress

field of PE, WE ﬂ“ﬁ




LiCalsl ™ industry nueds substantiul skilled .esigtunce
in the pruduetion, mapkoting und e o oount 80100
areas, Tk provision of this ic dealt athan the

next twe seerticae o 4 i the feecmmone’ vtions.

8a) T™he cifference between cducation and truining 18 erely

one of degree, In this sertion education 1s sunelderad an
relatively long term proouss fur production of qualified px raonnel
to act as chemists, chemicul, merhanical and eleotrical engincers,
as technieal servies and product development experts and cven aa
salesmen, A proportion of these quali:ied people should, as they
@\in exporience, pro.ress to senior uanagerial positions in the
intwetry. "

Suda Tyeining onm the other hand is 8 relatively short tore
proosss designed to produce, plant operetors, plant foreaen,
waidtenunns onglucers, instrumeat mechantes, eleotronic aud
mmu mwm o~ tn short the mlsitmde of pocple with
e mwu s wodern, technologically advanced




8,2 _The Univergities

.31l The univeraities, of which there are three in Santiago,
and others in the main aities throughout the eountry, are
generally similar to universities elsewhore, Up to the

prescnt tiac, at least as far as 3anti.go is conrerned, they
geen to have been rather acodemic in outlook with little

contact with industry o, understem ing of ite problers, Thelr
degree rourses scert to be extrecely lon, - mostly six yoare =
and thip, torether with the acsderic outlook, myy make §t
diffirult for (raductes to fit into inlustry at the lower levels,
where thcy ean zet real prartical experionce, before going on

the more senior managuerial posts,.

£32,2 The satu:.tion may be changing. Te enginecring departacnt
of the Uatholic 'miversity in Lantiago will in 197C introdune new
courses on hich polyners, «trochemiatry and! its relation with
plastics and the propertics of plastirs materials. Three
gserusters on one of these subjects will be iatroduced into the

six year first degree courue, fOraduation froa the schuol will be
3ix tv seven in 197C but is expoeted to incroase %o 25 per year Wy
1972, This will nake a roatribution, albeit & emnll one at firet,

to the needs of the plastics industry.

§.2,3 The University of Chilc u&mﬁuuumamﬂat ”
Imwxmmumarmm efm

The owrriculum for m&«m m: ammmm
emphasis winhwﬁmm
propurtics of muterials, ﬁm




The courss lasts for four _oars am is being oxtended to five
soure, There is & serious chortage of tewchers in this field,
The design centre co=oporates with the Chilean Plestire Inetitute
whiok 18 deseribod on pmges %4 and 57.

£a2:4 A rore interesting imstitution for industry is the thir!
university in Janticgo, the Chilean Tee'nical Umnveraity. his

is & national institution with niae campusce throughout tie countr,
and congentrates on training people for teehnelosioal ourcers,
cepecially engincering. Courscs are of four jears for ficld
engineers and six ycars for more highly qualifiec pra titicners,
here is &lso an intcrmedicte two year course foir tochniclans
(tecniee) in, for example, quality control, plasties ctr., whick
started in 1968, T™is coursc ends with & six months training
period An industry, making two and & half yeer in all, A Joint
committes of the university and induwstry represcntatives decidue
where the student will go for trajning and assists in placing

hMa afterwnrds.

m The wmivereity bas no squipment for tra’ing in
ssduetrial processes and equipment for quelity comtrol .id pilct
“pe @t

o
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O 3 The Inatitutes

™. formation of 3ervice Institutes by COIFC has alread)
bec. reforrec te on pape 6, Thos. important to the plastics
industry ~re the Institut. “hiluno del Plastico (ICDLP),
Inctituts Tcenoldgico de Chil. (INTIC), Institute de¢
Sapacitecion Profossional (1...0aF), Instituto ‘ariomal le
Investiganiones Teenoldiicas y lormaliz.eion (1UDLTECICR) and
Centre de o rvieica |ctaliisiecs (CE315)s The must amportant
of these for the plosties industry is the Chilean Flasties

Tustitute (12ULF).

Ugded The Chilcan Flasties Institute
£,3.1,1 ICLP is an Institute sponsored by COIFC frum which

it may rcecive some finoneicl assistance, Tt will also be
financed to a coasiderablc cxtent by rontributions from private
industry throu;h the industrial associations ASIQUIN and ASIPL.
(sec page T). "he lognl formalitics for its formation hud not
been eotpl ted when the mission left Chile.  lhen WA arc it will
be sontrulled by a Counril consisting of threc numbd re appointed

by COIFC, thred by auIQUIM anu threc by ASIPLa.

€43:1:2 In the present carly stages of ite estublishmcnt the
organigation of th Institute is rudimcntary and its functione
not yet cofined, As noted on page 5 the Institute provided
counterpart scrvices to the mission in Chile am! it should
obviously provide, or at lenst co-opdinate, ecounterpart
scrvices for uny follow up assistance decided om as & result

of thic repuit.




™o Institute ran play a vital role in furtho Fine deve booment

of the plastics industry in "hile anc asoistinec 1o 5t sbiinhin
4t ard definirg its funr tions wicht woll Boe oore ol tho farst
follos up operations to be ur’ertaicrn; 1its organizati o ool
functions will thurefor:, bc dealt vith wt nome Lingth. ™
ecolleetive views of this mieeion on the functions ane orghnizatlon

of 1CLP arc as follows

B.3.0.) Junotio

8adsdadal Gae Inetitute will srovide sorvices to manufacturers,
prucessors and uscrs of plastics. Tt OiB o NN
exceutive body im all rmatters other thun 1t. owr

internal managoment;

im a joint body th. Institutc will oet as bridec
between the Government and private interrets an tle
plastics industry., It will not usurp the nupgetiating
funotions of SIQUIN and asIPLL but will provide a
forum for Aiseusaion _iving teehnieal an’ econunide

information to both sidcs as ruquired;

™e Institutc will also act as 8 bridge between

the industry ond the "miversitices and cther cdueational

amd tpaining institutions, translating th. industry's
aeeds for manpower in both quulity and quantity to

the Muiversitics and Institutes and adviain, tho

Andustry on future out tura of troimcd jersonncl.
ttMstﬁﬂum”mt to promote much
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The Institute will consult with other interested
bdodies and will take the initiative in developing
quality etandards fur plasties produrts in Chile and
in doing the nuccenary missionary work to maku theee

anceptable to all sconccrned;

™e Institute will contacrt and co=operatc with
similar bodics in otier countries, cepecially withia
Latin amcrica, and will endeavour to avoid duplication
of effort and the laying down of spceifications or
regulations which will hinder latin Amcrican tradc

in the future;

The Institute will set up and maintain & statistical

and informetion department for the benefit of ite
memb:rs which should, in the interest of good publie
relations, be available to other intercsted bodics
within rcasonable limits, This departsunt should

also undertaks publication of bullutine for membere

and should promotc publication of appropriate information

and articlcs on the plastics industry in other jourmals.




Sedeled Crmsnization

ﬁa hhﬁ‘& Tres diats ly unicr o G ralng Luewil Cemriecs

page 56 there should bo o Full tice “haf laceutin v

te tr Counril for all the fuortinne and organirzetion of

4

st b

Inatitute, The “hief  xueative ehould b Lasictea n o ooaplog
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e dters on they urime Iy advis.rs moraittols drows e
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lutiborship of theae committecs o'oul” b mall, oxe vty ot
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M& Staffing of the lnsatitute vy prevons aone proble.s
both from the ﬂmnbul and porecnnel susndpoint, . potential
Chief kxcousive s alrucdy avallable but two men of high ecalidbre
and vith a wido knowledge of -leatins and the plastirs industry
«re required 10 heag up the comserciasl wne technieal departmcato,
The information funrtion is slso of great importece and all
thrue degartwnts wiil have to sell the plasties industry to the
Ooverment, educaiionnl ing+itutions, tac ¢ .nerul publie and to
some oxtent, to the industiry tisclf sinre not all of 1te membere

will be roady to accept the changes whish will be required for

eFowih and progiers.

8a:1:4,) The Chilean piastice indaser, .8 Aot it prusent

large onough % support an institute capable of carrying out all
the faotions listed., It is therefore, of fundamintal importance
in Us varly stages to gut staff who ea  ‘nprovise und do & goad
Job ia promoting the groth and profitability of the industry,
thus making it able to py for the sesvirce 1t uoeda,

TTEC im u“%r R“M. probably the ne.i most important
: mmm for the plastios industry, It is ourh better eutablish.d
‘w’mm m»tupmm It already has somc of its kuy
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group for food technology which has a link with the plastics

industry in the food packaging field.

8:3.2,2 It is planned to sut up a comtrol ecrowp for plastics

row materialas, intermediates and finished produrts %o work

on saalytical and quality controls, strength, heat deformstion
temperatures, ctc. They have beun advisod Yy Dr. Levine of

FIT on standards and plan to usc .oT: stamiards for pockaging,
Standards already established in Burope and USA will noreally

be used and adapted, where wo;omv, %o Jouth Americam conditions.

8:3:2;3 It is not intended that INTEC will lay down standards
but will work to improve standards for enforoement Yy INDETECNOR.
It is clearly in this ares of quality oontrol, standards and
tochnical assistance to industry that the co~ordinating role

of ICDP will be of major importance. !/hile the fimal definmition
of a standard may lic with INDETECNOR-it will be the respornsibility
of ICDP to ensurc that the standard is attainable \y the industry,
suitable for the purpose for which it is intended lni. as far a»
possidle, in accordance with similar standards in South Anmeries,
ICDP should also assist thc industry in putting its problems to
INTEC and in getting the answers baok,

8,3,2.4 At present IKTEC have 20 plastios processing or testing
oquipment and badly need surh 1mm~nmm.
rubber mill, extruders and presscs as wunm ond
plysicsl testing apparctus. Ultimtely INFEC will need ite
ovn oquipment but, at first shere qhm MWM
vith INACAP which will m‘namwd%m
for mmn purposes.
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Sads22a8 A& techminal librery will be svt up o holc patente

a8 weli as bdouke and Journals and 1t s planned n: g€t up o
group on information storag: and retrisval, IETEC have a
ocontr et with the Battelle Ir tituty for the provision of
information, INTEC does not plan to do griwral murket studies
but will de so if roquired for o sperific technical project,
The co-ordinating rele of ICDP will be important over the whole
ficld covered YW this paragraph to onsure that therc is the
sinimum of duplication and that maxirum use 1o oade of all the

facilities available,

£23:2,6 For its capital W1 IETEC io getting moncy frur CORPO
and is using foreign eredits. The staff are paid Yy “URPC, It
is planned to charge the full ecsts of investi,aticns and
assistance to induetry and thus to recover a part of the c.sts
but it is not thought that the Institute can be sclf-supporting.
It will eloarly be of greut tmportance that the Irstitutc's
oharges should compare favourably with the eosts cf similer
servicos clsouhore and a rigid cost eontrcl system for projects
and investigations vill B¢ ncoessary,

w Thete is & great shortage of tosting and equipment
Wmmumtm sAndustry in Chile and control
‘ *mmmwm,wm-
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Eadedsl INDLTECHOL 18 the orginigation responsibie for final
publication an onforcemont of standards, It will clearly nved
Much assistance from institutions surh .o INTEC and I1CDF to
enuure that i*s standards ..re tonhnically sutisfurtory amd
adminietrativ: ly cnforeceable., ™ .r. may be acox here for the
setting ur of techniral standards romittecs, on the lincs of
thosc sct up by t.c Pritigh 3tardurds Inatitution and 150, %

tnBure that the stand.irds meet the noeds of all comrerncd,

Cadsdsl INACAP 18 the 5ffic1al institute for training plamt
operitors, craftemen and technicians up to medium level, The
word teehnician (tecnino) is rescrved by law in Chile fur
University trained people (sece page 54). In this report it ig
uscd with its general English meaning of a aan whose training,
while partly theoretieal, has been sonccntrated on preetical

>

applicaticiue,

w m'xmuwn- is muri larger and longer optablished than
the Imstitutes proviously deseribed. It has & ataff of about
80C, consisting cf 350 lustructors, 150 university technicians
and enginecrs and the remninder wdmimistretive starf, It e
enginecers and technioal advisers in every sonc of the cowntpy
and there are 23 training oontres sprvad out detweon Afries

in the extrome Forth and the Magellan 3traits in the South.

It also has o mumber of mobile instruction valte . umted on
mmmmmauhiwmfwm an
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w The Inatitute is eurrcrtly traaning abuut 20,000 g aple
PUF JUAr in courscs lusting from one wook to three yoars, The
tobl “hilean labour forec 1B aBout 3,600,500 Uf which skilied
men amount to about 800,10, The ultimate ain of the Institute
s the Wreinang of Soncol leavers untering industry i the
retraaning of mem muvARg from onc ) b o ancthor, B9 por eont
of SheiP eurrent vork, however, is in upgrading "o .lroaedy ot
work sinee an extoaded enquiry showed that 45 por cunt of the
in the some.lled skilled grades had reccives ne ¢ raal tratiang

shatever 4n thoir specialization,

£adad:4 T™e Institute 1s already reeciving assistance from "XLF
Jdpeoial Munds and a numder of projeets are wlsc beln, carriei

out with the assistance of individuil Tovermments - Bulgian,
British, Dantsh, M'rinch an' Jwise for cxaaplc - and soverol othera
are Wing negutiated,

“Sadafad 30 fai INCAP has not ecrricd out any orghriséd training
for the plastics industry in 1% training institutes but 3 little
m ‘28 boen dons \y is-plap: troiming. 4 sperial line of dio

m. Wlw‘ in the ‘hilevan-Denish Institute, has some
MMﬂu%iﬂmmMit 18 planned to set up
‘ mm mn for plustios. Plans for training courses
are wnder discussion but have not yet
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E:3:4,6 It 1s cloar that the provision of suituble vquipment
and instructors and the svtting up of proper training coursve
in plasties 1u & very urgent nccessity. ICDP and INTEC should
bo sble to assist in this but ICDP has no stoff and INTEC little
staff and noe cquipment, The problem is further dealt with on

p"”‘t: -8 71 and 720

8edeS The 'vtallwrgiral 3urvicse Centre

CedsBel CIGIE t8 mainly eoncorned with motallurgiedai problume
but bueousc of the inercasing uwee of plasties in ecombination
with metals, it hos plans to sot up a plasties teating laboretory
fur plastics used in this way. If its work is oconfincd to this
rither speeinlized ficld there should be no scrious dupliration
but carc will bBe nceded to avoid overlapping withk LYEC plasties

testing work,.

Ubeticles to growth are rot esnfined to the proceseing

irdustry i1tsclf but arc found tlso in the arcas of raw material
supply anc finislcd products warkets, Yany difficultics forcseun N
for the industry heve boen reforrod to in the cAPlicr scetions

of this report. In this scction they have beun brought togethur
and summarized under four broud headings - u;m.m. persoansl ,
mechanioal and m.rkuting., Thore is no sharp dividing lime

betweon these classificutions = for czample & muohanioal problom
may be econvmic if the only solution 4 new plant, or perecnsel

if the sulution roquires more mm stafy,




2lal Boonomie problone start with the ceoncrmie climite of the

ocountry and cxtond throughout the ipdustry ri bt dewn @
Aistribution of the end produ~t, The Joewvernwen® . f Chile s 3t
presont rying to stiruiate investeunt 1. and oxpansion of the
putronhomic.ls and plasties industries and, to this extint, the
coonomie eclimmte may bW sadd to by fevourable. Hovertheloss

the existunce of o guvere inflationary citustion ny alow o
inplemontation of Joverweent policy by making 1% mure difficult
tu obtain foreign loans and slmost impossible 0 gunorate - pitad
for investocnt imternally,

2dad It 38 doubtful whuther the meed for cipital engendered

W the preaent potrochemionl duveloptiunt progromme has beon fuilly
realised. Pastors commonly used are onc dollar for monromures
requires 2,% dollare for polymers and 7.5 Avllirs for procescing
plants, Sufficiunt inforemtion on the capitel ecete of the
ourront progremme is not availuble for these fasturs to be applied
in dotail but it appoars ccrw.in that full implomentition of

the eurrent ummamx an’ plastics dovolopment programew will
call for invistrunt of at Jeasi onc hwmdred million d.llurs in
the proseesin; end of the plastics intustry.

@




Jalsd 3omc commondabl. cfforts hove boun made tc provide
tax Incentives both to cnrouragy and bBruaden the base of
priv. .ty invistment in industry and to enecurage the developesat

P ncustry in sroeifie nrews, The continuwed oxistenee of &

numoer ol frec gones, & rolie of past pulicy, probably now
ereated moere problow than 1% solves and the whol. fiscel and

WIMINISIPALIve Bt Juos not appensr to b goared to the

N implementatiin f o flexible tuxation and investrwnt p.licy,
Ceeontendotions on thise probicme are osutelle the secope of
this mission but the situstion cannot be igncr.d ws & reletively

! long term impedimcnt 0 growth in the plastice industry,

4

Jeled A more immediate and ever prosent wecnomic problom is

the priec of resins ana finishod products. 4 roeprescntative

scliction of resin prices in Chile is shown in Table 7,
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It w111 be Soen th.t th. wltimate cuat to the processor is
rather more the, double the a.d.f. valus. It is prodible that
the Calele vALIWM 18 7omewhat Righer thean the aost adviltegoous
pricvs - btadnable i "cstern Lurope and Horth ameries fur
cquivaleat aaterial and i pener.l the cunt of resins in Chile
18 aboat two and 4 Falf timco the cust of the same material im

devel pud courtrice,

2:1e5 aouircet eost comparison of finished products is rnot ®o

vy to 4 Bincy ey facturd - quolity, dotign cte. - have to

be tak.n intc seeount. o roascniblo catimate seune to b that
firichod srtielos of plustiec ccst ot loaat four times as much

1. Chilc a8 1n the highly industrislised countrice. This

gu, fests that t'e eosts of ecnversicn are alsu much higher in
hile. ages 1n Chile are low eompercd with Lurope amd lorth
morie. end the inercas. ! cust 4proars tu huve several components -
low plant utilization, Ligh rejust ratc, below avernge mansgement

and high distribution v aclling costs, -

Qelel 'Imfortwiately the vnt.blishiment of domestie production

of PVC uud LuPE dous not anpear likely to bring about any
substartial rcduetion in ecet of these matcrials to the proeessor,
The etiyle o rlant ia smell by today's standards and full eredits
for propylinc and other Ry-produrte will not be realised for

somc years. In conscquence the cthylens oost will b high and
this will be refleeted in the cost of the PYC and LOPE. In

this situation the proccssors vill not be ensouraged to make
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atrenacus of f.rte to roducs coptl,  vvertioloms 1t st b
pealized that o poduntion dn the o L oeonts L f Clastics rroduets
aorcmpanicd Yy A countEy=wico Fisc 3o Pl owa oo moale o mor
than  nything clec tu enlarge the mork. bt o prom te grovth

in the indtry.

m Jolutione o many of theoe proLlems rust oo Lotive 1y
long term but ecm progress can be made quite quickly. The
existones of o mumber of offirg ot woll mamaged Cire, a.m of
them quite small, 18 an cneouragdng 81gn and ageredtive 2viling
of the domestie production f PYC .nd LUPE, ;rovided 1t s
sccompanicd By good techniral serviec, will cssist those aa
cnnpurage others tu start up, Incru. ed eumpetition oan .nly
hml to o guneral ruasing of stiucards, ind lowering of costs,
3hort tors moasurce for the training f operntors and techniclans
should lead t¢ o reduetion of the rojeet rate and impr ve pient
utilisation, This tou will be riflucted in inervascd output from

the cxisting plont and lead to o deerode LML custs,

2:2s) ™ shortage of qualificd st.ff &3 well 48 the need for
more skilled tcebniciane nd opurature has bucn mentioncd scveral i

mhmm This reans that, of the 16,000 puople
Mwwwumﬂ industry, 2 substantial number -
WW MMMMWM&?NMAMrMWw
WMW‘RM If the industry is to tredle in sise in
nmm ﬂtﬂm a misimun of 20,000 additional employves
wmmmnmmmwmumtmmn.




p
|
|

-72-

product dcvelupment, quality contrel, produrt cpplications,
¢ngincering design and instollation and similar fiolds plus
enother 400 high and nedium grade teehniciuns, Of the remaindur
probubly 10,000 will need to be trained as op rators and skilled
craftsmen - ~ grand total of some 4,000 people per year requiring
8pccialized tradning for the plasties mcnversion industry., Thuse
figures prosuppusc that improved training and teehnology will
lead to higher cutput per employec 80 that the labour foree dovs

net increasec proportionably  ith output,

.y

Qsd ™isce estimutes, whieh are little morv than informed
plucdss at this stage, must be viewce against th. presunt
non=cxistenec of epecialized education and training faucilitice
to fit people for th plastiers industry .nd elvarly prcecnt a
major problem.  The education and training progremncs now being
initl ted will ultimatily mrovide o solutivn. 'This paragraph

mekes an attempt to eatimetc the size of the cffort nceessary,

Lo d }’k"hﬂﬂiﬁ*‘l ﬁﬁblm@

Qelel 7 sttompt his becn mace to quantify the mcchunieal
problome,  I4 must be nointed out howcver, that to prucces an
acditional 40,000 I'M/a . f plustics within five years and, at the
same tinc, to introduce new technology, lay down standards and
irprove ¢fficienny will require buildings, inachinery, laboraturies,
teating cquipricnt, tuols, transport, tclophonee and many other
things to be »rovided by Chile's already heavily loaded soonomy .

It is therefore, of major importance that moximum cutput should

be obtained from cxisting cquipment, thus minimising the new

investment required.
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2:4.1 Problems arising in the morkoting, f plusties in Chile
have been indicated at o nwnber 7 poants in this report,

They mey be swmniricod o6 L1 wo-

2:4:1.1 Plistiers arc not reily u'rmpud in hile. In
conscquenes udurs ¢ nut sp eify plusties in aprliecations
or whieh thoy would be idenl and the drive to ineroased
producrtion and improved quaiity whiek aomea free o

strong domand is lost,

284:1:2 The cxistenee of roeognized wd eecptod qQuility
stundards provides n sound nege tisting basis Lotween

produeer ond wser, This b.sis is .be.nt in “hile,

4.1 Plisties producers and procossurs Lave ing ffielent
aecurate informition on wlo.t products various seetions
of the markct require wnd o0t the potential is,  The
absonee until now of ay substonticl doemcstie preduction
of Wsic raw matorials -.nd resins hos mcant that there
hs s boen no ineentiv. to sequire this .aformation.
Farket development in eonscquence has been fragmentod

and unco=-ordinated,

2:4:2 Thc answers to thesc problome are casy to statc, but
difficult and tiuc consuming to implumcnt, Thuy arc markct
researeh, produnt development, tuchniocal serviec wnd silos
promotion uecompanicd by devclopment of standirds and quality
control and By cducction and training prograrmes for the

ncocasary poersonicl. Thesc things are part of the infra-struecturc




R

in which the markct reats. Thuy must befaceompanied Ry
develeopment of sound nroduction, selling and dietribution
retheds and the wholo structure nmust be held together by good

pl.nnin, awad skillod manageme b,

A JICOMITZATICHS

2.3l Problems for the Chilesn Plustics Industry, oither alroady
cxasting or f rescen for the near future, heve been indicated at
iy puiants in this report, These probloms are neithor new nor
poculiar to Chile but have been met by proccssors during the
aevelopment of the plistice industry of must other c.untries,
They are, howover, likoly to beeume copeeirlly urgeat in Chile
durin: the next two or throo yeors, dun to the ceceluercted rate
-f gr.wth requircd by the development of larze senle domestie
procueticn of thermoplastie resins.  CGiven time, the Chilean
industry would solve its prublums as the plasties industries in
cther countries have donc.  7Timo for Chile is not really
tvailable, however, and help is despiratcly nceded to speed up

the proccss.

dtelel UMDP and UNILO could do mueh tu assist and these
recommendations are designed prineipally to assist both in the
development of o requeet for assistance through n UNDP Jpeeial
Mund anc in the detailed planning of such a projuet if it is
approved.  They have been divided for ronvenicnec into short
and }on(; term measurcs, altheugh therc is no clear dividing
line, UNDP/UNIDO assistance can bu given ir both short and

long term but amon, th¢ short term measurcs rcoommended, there




are many things whinh the Chil.zn plostics proecesing industry
can aud should do to hulp itsclr, p-8sibly with limited toehnin .l
assistanocc from UNIDO, while the request for Speeinl Tund
Assistanco is being developed and the det:il d nlans £ r the
m}wt’wewm. The team hos eoneluled that the rooormond o tiong
should not bo addreescd to spceifie indivicusls or TEALIZLt1 e
but should state what necds to be dunc, b oaving the quests ns

of how und By whom f' r deeision locally vith, if _ppropricte,
«ssistance from INILO cxports, It is hopod thot BUGEeB tiong
rontained in the body of the roport will he b inful in muiking

these deeisiona,

Y

10:2.1 Initiate imvecdintcly aome measurce to improve the publie
im:gc of plasties producte bty pruss wdvertisements, srtieles in
- magngincs, leoturis ind 8inil.r meiias. Thuse mOasurcs are ..
Joint reeponsibility ¢f : 11 o rtius intcrosted in the grovwth of
the plasties industry. They are relatively long term ir their
effect and shoul?d thercfore, be st.rtod iomedictely,  They nedd
eapeful rontrcl aud roeordin:tion to cnsurc thiet . demand is

not ercatod tco far ahead .f availability,

dCsRe@ Tukc measurce as indientud im Scetion 7 to bring proccssing
oquipment tcohnieally up to cate to incroase productivity cnd
deorense scrap rate. This ean be donc largely by individual
wmm turcrs,
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dogdsd Start irredistcly on doveloping stond rdization of
mevlds,  Tlere to. individa ¢ moenuf weturore can help thomsclves
but wider gt . ncdarcization eowordineted Uy an organisction sueh

<5 INTEC 18 highly desirable,

ioscgd Initi to gpulity rontrl mcdures as 2 mtter of great
ursoeney .  These shotld atort n o the ineoring raw oo toerials and
ov oon e findab oA sroduets, Such oonzures do not need to wait
for devel prurnt of offieinl stondards. .t loast they will cnsure
Sonslstent o lity wven Af 1t 18 not high encugh to meot the
cvirtual st nard and the inforrati onooutained from them will be

ol inestineble value for devielopment Sf the “iral etandards,

A8.2:9 arringe for tie ercation 7 o opool of spure parts which
nyy be drown on by manufieturors whon plant broaks down, This
will miniraze eapitel investront and grectly deercase the time
plant 18 ocut .f sorviec fter broukdowns, It will entail a

gurvey of michine types in usc to deturmine what is required

and eould be finaneed on o co=upurative bosis Ly those

manuf e turcrs w.i;laing t, druw on it, It will noed eontrol by

an organiz.ition esueh us IUTLC or ASIFLw and the work involved

in the survey will provide a uscful basis for planning meintenance

and my leed to some profitable gtand.rdization of equipment,

10.2,6 start immediately on some detciled market research,
bringirg in outside experts if nceessary until Chilean personncl
ean be trai..d, sepceiclly in the four potentially large conswning
‘arcas = poecki.ging, appliarecs, building and agriculture. M
will roquire carceful overull co-ordination, probably by ICDP,
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10:2:7 Try reeruit, cither intern.lly .r extornally, 8o
application engineers t. improve tuohniques in “Xistin,
“pplications und t. levelup new SeBe THAP work woald ue f
griat assistanne in o aumprod asive mark t Bwrvey, These cwn
would normally be mplaycd by indivicw I fir.e und pr vade one
aspeet of tcehnieal scrviec, but sore Comeplrative o urt

co=opdin.ted by ILTLC or I7DP sh.uld be puesible,

185248 FEnecuragc the aunding f individw.l techniei.nz .nd
skilled operators for treindng vith eomporics in Burope or
USA.  Cumipdination ean be by ICDP or ASIPLA and core will 1.
needed tu avoid 4 "brain dr.in” since such men arc in sh -rt

supply all over the worid,

20:2:9 Complute the formation .. prelimin .ry staffing of INUp
on thu lines suggested in 3cotin 8, That this will be doune is

iaplieit in o number of the preceding reeommondationg,

10,8410 Develop and publicisc o long term poliey for the
industry to encowrage investant and to Berve a8 a bagis fur

planning,
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Q, r Teru 1 CaBures

10edel Imiticte now v ridumgn czisting ecurscs an Universitics
and otner by ler od eation instit.tione to provide a flow of
Tuedaficd mon Wit v obmowled o of industril.l proegsees and of
surh tiehriques as plorncl nvantuannee production ungineering,
Lpplieatione onircering, ik t rogearsh, Yadustrial economics

5
AN

Pionfdo, 00 cther smwoolelized £1 lde 8 reqoired, If
AeOCES XY B¢ e ip gk ul o be s it in dusigning the asourecs

anc ikt ot o elang,

10e3.2 rrp. incustrinl 01 uships whieh vill permit uble
men te ogoin cxperi-nec f Lo irdultr in othor eountrice, Yoro

3ecdn e ore 101 be norded v cvor o "brein drain®,

1 edad xtund the noasures alee oy dritiated for trodning
in industrinl desien. o 0 design of ocnsuxr produets can do
mueh to loprove the publie imc of pligties motoricls,

0

L .4.4 Develop suit bl trianing courecs for implementatjon
by such organizutions as I...0aP for truining operaturs,
speellist crftencn g tochaleinng, uin Jetting outside

LY

help in the lay at of the cowrses and in the toarhing a8 roquired,

10.3.5 Encour-ge ICDP, INTEC ind I7.CAP to cstublish and
cultivete contacts with similur institutions and with private
companics both cleewherc in Litin dmcrien and overscas, An
important p.rt of this process eculd be the regular organization
of ecnfercnecs, semin.rs, syupesis ond exhibitions in whiekh
other countrics would participate by sonding lecturers and
exhibits,




2ads6 Ineure thot, when -utside .ssistuncc i, b aood,
Chiloan ecounterparts of bility ore avealebl. so th t the

ulpert holp may Bo tropemittcd and wol ¢ the Boat LivagoLe,

' Copeligio

The tcam's asswser nt 18 that "nil s . wvig.r ous oud
cxpandin, plasties industry whiel iu doing rueh %o holp o itso it
but which budly nocds assistonco, csrceinll, an the Jicic o f
plastics proeessin. and murkcting, t. cnbllc 10t ~Lte g
with and to koop sbre.st f ~udern teehn 1ogy,  Thio ois the
imprussion thet the preeent repert is intunded %o fonve: nd
it i8 huped that the suggeetions muwde =111 b preetis bl ond

effootive,









