G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

E:) ; NDigtribution

LIMTYED
ID/WG. 137,/
‘ 18 September 1YJ/C
i United Nations Industrial Development Organization

| Uriginalt ENGLISH
Symposium on the Levelopment of the Plasties '
Fabrication Industry in latin America

Bogoik, Colombiu, 20 November - 1 December 1972

Alders Hahn ;
Bureau d'Btudos Industrislles et de Coopéraiion
de 1'Institut Prencais du Mtrole
«~BEICIP-

ucil-Malmaison Fraace

1/ The views and opinions exprecsed in thin paper arc those of the author
and do not neccssarily reflect the views of the secretariat of UNIDO.
This document has been reproduced without formal ecditing.

Lite Tl byl




- P T TR —




,,:-«1‘-‘

rﬂ—-...- E !
,:&!S’

Higtribution
LL{ITM

In/WG. 137/8 SUMMAEY
18 September 1972

Orignal : ENGLISH

l{{”"

i
|

Symposium on the Development of the Plastics
Fabrication Industry in Latin America

Bogotd, Colombia, 20 November - 1 December 1972

Albert Haln
sau d'Etudes xﬁémﬁdiﬁ st de Coopdration
de 1'Institut Frencais du ﬁmh
*ﬁiféﬁ"—

1« The main single purpose of the petrochemical i.dustry is to produce polymerisabls
materials for the manufacture of replacements of a large variety of matural products,
Thus, over 70y of the world's entire petrmhmim output is ultimstely polymerised
and this proportion is growing.

2.  Of this 70 or more, over cnehalf (around 80%) is represented by what is cone.
ventionally called the plostics industry, which produces reylmts for such come
peting materiale as paper, wood, leather, hard«fiburs, and nonsferrous metals. The

rest is divided fairly equally between replacements for natural m’sher and for
‘ke:ﬁle £ibre.

3« Demand for plastics in the Andean Group is small at present, dut Tadle I shows
tint in 1980 it will reach appreciable proportions,

_1_/ The views and opinions expressed in this paper are those of the author
and do not necessarily reflect the views of the secretariat of UNIDO,.
This document has been reproduced without formal editing.
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4. Plastics processing has often a 'backyard industry’ connotation. ISntry is sasy,
expangion is achieved by mevely adding more mochinees mo that uo cconomios of seale
are achievable and large companies to compete-with a host of omalletime, lows

overl sad uperators.

5 This is fast ceasing to be the case!

mi imum viable plaute are Baeewiag larger an! | lactice processing i.s
being carcied out in special puspose, engineered, grass-roots plants, liot &
squipment becoming move productive but also ihﬁ industry becomes more sophisticate .
~only large operations can support the kind of teshnival service, product developmen
and rrocese onzineering overhead required "es gtay al zv}h today's ﬁmpe‘kﬁhe
environment,

Gs  In the past it has orten been argued that while the natrochemical industry
requires long-range planning, the plastics industry can be more or less hf% *ka
take care Of itself, This iu no longer realimtie, and thie paper will ex: fjﬂ;—f
- gome economic capects of the nlastirs ind: s‘kry, and thelr implication for the
- Andean sountries.

Injection

Blow toulding
Thermoforming
Totational Moulding




Semi-finished Goods ™lown Pilms

iadented Uilnes

Ve "ilm and Shecet

"ipe

7. conclusions - This cursory glance at theeconomics of some of the ma jor plastiocs
processing techniques, has neverthcless disclosed n number of potential vrojacts, to
be considerad for implementation ly 1980, on a scalc determinnd by the combined market
of the indean countries. These are:

Large Injected Objacts
Pipe Pittings
Thermoforming Sheet
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I - INTRODUCTION

1. The main single purpose of the petrochemical industry is to produce poly-
merizable materials for the manufacture of replacements of a large variaety of
natural products. Thus, over 70% the waorld's entire petrochemical output is
ultimately polymerized, and this proportion is growing.

2. Of this 70% or mors, over one-half (around 80%) is represented by what {is
conventionally called the plastics industry, which produces replacements for
such mfax materials as paper, wood, leather, hard-fibers, non-metallics
o rous metals. The rest 43 divided fairly equally bam replacements
pr and for mah tm

achisved gg m;y mm sore m
ale gvable and large. reputsble compenies sre
#&m to th ﬁlii ig & hoat of ﬁit«-tiﬂm jow-averhead opsrators, - 50 runs the
legend. ,

5. This i fest cessing to be the case: the plastics industry is coming of age,
minimum viable plants ars becoming larger and plastics processing is increasingly
being cerried out in speeisl purpose, engineered, grass-rocts plants. Not only is
equipment becoming more productives &s the industry becomes more sophisticated,
only large opsrations cen support the kind of technicel service, product development
and process sngineering oﬁorhnd required to stay-alive in today's competitive



envircnmant.

6. In the past it has often been arguud that while tha petrochemical industry
'‘requires long-renge planning, the plastics industry can be more or less left to

take care of itself. This is, it is hereby submitted, no longer realistic, end
and their

this paper will examing some sconomic aspects of the plastics industry,
implications Sor the Andean countries.

iI. 1O

adustry turns out two kinds of

S\ and 40% of al} plastice are Rolduss end o

8. Fig. 1 shows, qndiitakivaly and aaaraaimaﬁciy. hﬁﬁ fﬁﬁkflﬁﬂgfi s of &b

major molding processes respond to the overall length af pun. These curves speek

for themselves, injection molding which is used to make around 60 % of all thetwo- 7
plastic moldings, 1s also the prucess where costs are most sensitive to the ultimate

aize of merket.

10, Figs 2 is somawhat mﬁ%ﬁi&as‘ It is an attempt to show how the Sotel
 intection molding costs vary with length of run for diffarent shot ﬂi:ni; fﬂ&

~ given run length, molding costs can be sesn to decline s the shot gets lerger.
 Unfortunately, it is not as easy to find a 50.000 unit market for, say, & 3 :Etij'  '{
port as it is & 300,000 unit market for & 150 . pert. Plesse note thet this A
figure repressnts en attempt at generalization in a ¥iald where traditionally

this is felt to be somewhat meaningless. We neverthaless felt that for purpuses s
of 11lustration we would be forgiven for abstracting from such complicating |
factors as intricacy and surface finish of the pari, number of cavities, neture 3

aof the resin, etc.

14. Injection molding of large parts is thus a field where potential opportunities
for integration and trade are certain to exists One way of tackling the problem

of mold amortization is trading in molds - leasing, second-hand purchases, etc.
This, howaver, has its inconvenient sidas: higher working capitel requirements for




the molder, production planring difficuities, and su on. Anotner approach would
be regional etandardization of certain parts, and creating industries specialized
in making large moldings, partly for export. Such applications ac bathroom cabi-
nets, gerbage cans, chair shells and toilet seats comu readily to minu. Among the
smaller moldings, pipe fittings may also be an area that would banefit from
stendardization: it is doubtful whether production of a complete line of injected
fittings is worthwhile below @ demand fur pips of around 30.000 T/yr, which is
probably mors than will be the case in any single Andean country even in 1980, but
may wall be reached by combining several markets.

12« Another problem in the case of large moldings is to keep the machines
working. Thus, whareas the. figure shows that an yltimale run of, say, 50,000
13 utisfmtwy for a 3.6 kg, ahswt; it shwita aavmmusﬁ av W iﬂ aiud

Figure 3 shows the samu tm a# Curves %ﬁt& Lm %él m-a blow-molded
parts. Trenaportation difficultiss hers stand in the way of mm‘mmna ,
trade, but then thu economic threshold runs are sud deal smaller, Such w%i*' .
cafions as 1.000 1. residential water tanks sewm pronising at an ultimate m&ﬁ
of around 20.000 but the m*ebim af‘ kapping tha machines M alse aﬂm since

hermaforming taken by itself is a process where lengtn of r f
importance, since mold amortizetion oosts are an&y 16’% ar so of tﬁeﬂr for "i%aaeuna ;
® part of the seme size (assuming this were possible). On the other hand, o-
mivs of scale eppear at the shewt extrusion snd of the process. A modern kBS
sheet lins can sasily turn out 2.000 T/yr. It would thus at first sight soen inw
advisable to cut up thermoforming plents near the markets they are to serve, but
to concentrate sheet extrusion in a singlé place. This would, however, make
it more difficult to recycle the thermoforming scrap back to the extrusion plant)
and scrap may amount to 30-40% of the molder's purchases. All this considered,
regional integration of '.he sxtrusion-thermoformming process would probably best
be acromplished by extrusion of plate et a singlu location and thermoforming near
the various markets provided a reasonable price could be obtained locally for




the scrap. Lr Lurope, scrop is uswally ruturncd Lo the shest extruder and the
price structure is such that ABY scrap is worth Lo the molder arvund 17 ¢/1b as
against 50 €/1t for virgin shuet, so even in industrialized economics it appears

that savings to the molder resulting from scrap recovery aru relativaely minor.

15. Rutational Molding

Rotational .malding, othaer ihan of vinyl plustisols, seems tn be developing
at a rapid rate end can be seef. from Fig. 1 to bu will suited to economics where
runs are generally short. Here, however, wconumics of scale exist in the grinding
step. A differential betwasen granular and powder resin prices of 4-5 ¢/1b, such
as exists in turope, for example, can only be achieved by large custom-grinding
plants of a size unlikely to bu viable for a long time in the Andean ccuntries.
Rotational molding thereby losaes soma of its eppeal for developing regions in
general, except if based on imported rasins.

I11.

16, Blown Film ~

Although practically no country is toc small to support & handful of blown
FLIm lines, with its sttendent conversion facilities (often rum by entirely
different oparators), it may be @ sobering thought that even in devoloping
countries such as Brazil comperition is by now so intense that 750 T/munth is
considered the survival level for a blown film plant. This points out the
necessity of aencouraging the appearance of fow plants, vertically integrated
from extrusion to printing to tag-meking., except perhaps in Lhe fiald of small,
general-purposs pacraging where the value-added in printing and cuhversion
exceads the cost of unconverted film.

47, Othar film conversion processes - coating, extrusion coating, 3&5&&333&&;
matallizing, are even more capital intensive and repraesent praaassﬁs th§$~ﬁsa¥§
be carried out at a single location, once packaging markets becume more taaais~
ticated. But here it must bo kept in mind that the convorsion industry needs
extremely good comunications with its clients. so that it is not in practige @
very likely cendidate for regional integration.

Polyolefin oriented weaving tapes und fibrillated products should have i
bright future in the Andesn countries. Although in Furope, thure are a few merchent
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producers of weaving tapes, the %renu is nuverthaless definitely towsrds captive
procuction by the vaericus tiber industrics. Thnis will probably be the case in

the Andean countries as well.

19.  Mechanically bioriented tilms nan only be produced on a very large scala,
and it 1s doubtful whather even at the wni of the decade such products as PET
tilm will be madu at all by any of the Andean countries. A possible candidaote
for productior on e regional scale ic biorientad, axtryded PF film, which
appears to be able to compete with cellophane even in high-s;'eed pachaging
applicaetions. This would reduce imports of viscose-grade pulp for cellophana.

»

Because of its capital-intensive nature, production of both rigid and
flexible calendered PVC film and shest are likely candidates for regional in-
degration, *

21.  Flexible celendering. melt-roll coating and plastisol coating turn out
essentially fashion-sensitive goodss upholstery materiasls., teble cloths and
the 1ike. The merket of & single developing country is thus unlikely to be
sufficiently sttrective because of the high frequency of product chenges, so
that production on o regional level may be tha only way to achieve ressonable
order lengths, it is likewise an industry thet requires frequent communication
with the retail trade.

22, A to rigid calendering, ot leadt half of the PVC sheet made by this process
goes into m%aﬁﬂs and & thorough study would have to determine which of the
various regional merkets could support a rigid 1ina by 1980, For thase ragions
whare the outcome of such an evalustion is negative other altarnatives exist, such

~as the "Calgndrette” process or sven simple extrusion, which daspite their well-
known drawbacke ceh at least be opereted at a luvel of, say, 500 T/yr of sheet,
as ouposed to @ minimum of around 2.500 T/yr for a aingle rigid calendar.

23,  Fipe

Pipe 1s a major ocutlet for PVC, and to some extent for polyethylensa. In
Europe, thess days most people would agree that nothing below 20.00C T/yr. cen
any longer be considerec & viable operation. Even in smailer marketa such as
those represented by the Andesn countries., plants should be butlt wilh & view
towards reaching some 12.000 T/yr within, say. 5 years after start-up. It should
be remembered that in most developing countries PVC pipe is being introducaed in
the face of ~ompetition from mature, well-entrenched materials such as asbestos-




cement pipe, which is made in swveral countries, or cest-iron.  And unless PVC
pipe can be produced on @ scale allow.~ prices to be attained thot permit
compatition with olher maturials, thermoplastic pipe will never achleve any real
penetration of the variuus markets - watur supply, ruesidentiol construction, uti-

lity conduits, field dralnage, wutc.

1V- CONCLUSIONS

24. This glance at the economics of some of the major plastics processing tech-
. niques, evan if somewhat cursury, has nevertheless disclosed a number of potential
projects, tuv pe consideray for implementation by 1980, on a scale determined by
the combined market of thae Andaean countries. These arae : )
Large Injected Objects
Pipe Fittings
Thermoforming Sheet
Custom Grinding
ropylens Oriented Film

. *
25, It is hoped that these represent but & few of tha opportunities for intra-
regional trode that actually exist, and that others will turm up over the miﬁ;
yaars.
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