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/




o

o o
=
125 llLd e




T

‘S;fj?%) 'Egj‘gggﬁzzzzs

LIMITED

ID/WG.263/2
23 January 1978

United Nations !nuustrial Development Organization FNCLISY

Second Panel of Industrial Experts on
thie Petrochemical Industry

Vierna, .20-23 February 1978

WAYS AND MEANS IN WHICH TO DEVELGP THE INTERNAL MARKET FOR
PLASTICS IN DEVELOPING COUNTRIES AND THE FCAM
WHICH INTERNATIONAL CO-OPERATION COULD JAKEs

by

CeAs Bri ght on¥*#*

* Th: views and opinions expreesed in this paper are those of ‘the author
mi do not nccessarily reflect the views of the Secretariat of UNIDO, Thie docu-~
=ent haa been reproduced without formal editinge

*%x  UNIDO Consultarnt.

1c e {8-360




TABLE _OF CONTENTS

SUMMARY
INTRODUCTION
DEFINITION OF THE PLASTICS INDUSTRY

PATTERN OF DEVELOPMENT OF THE PLASTICS INDUSTRY
IN INDUSTRIALLY DEVELOPED COUNTRIES

MARKET REQUIREMENTS IN DEVELOPING COUNTRIES

RELATIVE IMPORTANCE OF VARIQUS FACTORS TO BRE
CONSIDERED

HOW CAN THE PLASTICS PROCESSING INDUSTRY BE
DEVELOPED?

ESSENTIAL RESOURCES
HOW CAN DEVELOPED COUNTRIES HELP?
CONCLUSIONS

APPENDIX A ,
PLASTICS RESEARCH ORGANISATIONS IN EUROPE

APPENDIX B
ASSOCIATIONS OF PLASTICS MANUFACTURERS

12

18

19

21

24

26

- e —rm - —




SUMMARY
The growtl rate of plastics is expected to ccntinue at about
¥% p.a. during the next decade 2s compared with about 15% p.a.
before the oil crisis. There are envrmous opportnnities for
much higher growth rates in Latin America, Africa, Middle

East and othzr Asian countries.

The plastics industry comprises many different elements which
range from the manufacture of monomers and polymers to the
supply of equipment and a wide range of other chemicals which
are essertial for the processing of polymers to finished

.products,

Tha plastics industry in developed countries has expandza
dramatically over the last three decades as a result of
substantial invectments by the major chemical and plastics
ccmpanieg on increasing output arl helping, by co-operation
w7ith fabricators, the equipment suppliers and users, to extend

-

the range of applications for plastics materials.

“hile such s¥periences and technical resources can help to
estavlich a plastics industry in a developing country, the
pattern of wevelopment vill be different and must be aimed
maintainly at helping to improve the basic needs of the people
by the use of plastics in agriculture and housing where these
raterials have so much to offer. Vhere 0il and gas resources
arc not available it should be the long term aim to produce

cynthetic polymers from indigenous raw materials.,
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There are several factors which must play a vital role in

the direction and pace of establishment of a plastics
industry. The type of plastics products required are not
necessarily those which are produced in an industrialised
country, but will be those which can be used for a wide range

of applications, these include pipe, film, sheet and coritainers.

Tt is suggested that a preliminary survey should concentrate

on establishing those areas where plastics can overcome problems
concerned with agriculture and housing and the definition cf
projects which require the design and production of products

by appropriate techniques, specially suited to the country.
Industrial research and development organisations in developed
countries are well suited to carry out such work, they have

vast technical experience and laboratory facilities wherez

prototypes can be made and tested.

The provision 2f training facilitles in plastics, and all the
associated disciplines, is considered to be of vital iwportance,
and these are requiced fo:r technicians and engineers as well as
for shop floor supervision., Experience in marketing and product
development is needed also. 1t would be a considerable
advantage if trained personnel from the country itself could

participate as fully as possible in the projec.s under

development,

Developed countries can help in establishing plasticsg manufacture

and processing at both government

and industrial level. Financing
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will be of crucial importance not only for supporting
development projects but also for setting up joint manufacturing
ventures, Aicademic personnel will be needed for planning
courses in plestics and polymer chemistry at both university
and hiqgh school level. University research must be developed

B0 that properly trained persornel will be availablie for
ultimately setting up a research and development orgunisation
for plastics, Industr in developed countries should provide
training for graduate personnel within their organisation in

all the aspects needed for establishing a nrug-egsive plastics

industry.

It should be possible to co-ordinate the supply of surpius
ptocess;ng equipment through thz acincy of plastics trade

‘assoclations operating in the various industrial countries.

The emphasis should be guidénce of capavle trainzd personnel
in tho developing vountries so that they can help in the
planning and take over the organisation of a pilastics industry

at the earliest opportunity.

It could be helpful to drrange a nonferento betwecil a number
of developing countries and certain industrial research and
development organisations together with plastica trade

assoclations to create a better understanding of the pososibilities

of collaboration.




INTROCUCTION

Synthetic polymezs which meinly ccmprise plastics, synthetic
rubbers and synthetic fibres are now well established as

raw materials in their own right. The overall world production
in 1976 was about 65 millica tons, of which 48 mill‘on tons

was piéstics while the remainder was almost egqually diﬁided
between syntﬁetic rubbars and fibres, Ovei tha last décade

up until.tﬁe time of the o0il crisis, the growth in the use

of plastics averaged about 15% p.a., thermoplastics materials

‘making ruch stronger headway than the thermosetting resins,

and after a period of stagn~tion during the last three years,
overall growth is expected to average about S% p.a. in the

next deczde, This growth will be accompanied by at least

correspbnding growth in the petrochemical industry since this

is now the main supplier of thz monomars and chemicals for

'Vthe manufacturse ¢~ synthetic solymers, thus plastics ;nd

other synthetic :0lrers account for about 25% of the overall

usage of petrochemic=is,

Up until the present, the production of plastics has been
largely concentrated in W. Europe, U.S.A. and Japan, these
councries account for 80% of world pioducticn but this is
expected to decline to 72% by 1990, 5éatern curope's share
accounts for almost 10% of production and this will increase
to over 14% by 1990. The greatest growth will undoubtedly

take place ir Latin Amecicz, Africa, Middle Eazt and other

Asian countries, largely by technological co-operation with
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large multinational companies, and it can be anticipated that
the petroleum rich countries of the Africa - Mideasc region

will become exporters during the 1980's.

This is tne genesral pattern of even:s as predicted by many
forecasters, but in those areas where the chemical and plastics
industries are not yet established to any great extent, there
is a necessity for plastics because the technuliogy developed

in the industrial world has created ways aand means of greatly
improving living standards and for this reason alone, there
will be considerable expansior. in the plastics industry, and
the use of plastics products. It is therefore the aim that
the extent to which this takes place,will be in accordance
with the declaration of the Second General Conference of UNIDO,

held at Lima, Peru, in March 1975 that the share of total world

industrial produccion or developing countries should be increased

to at least 25% by che year 2000 (Lima Declaration and Pian
of Action on Industfial Develorment and Co-operatioa, ID/Conf.

3/31 Chap iv, para 28).

DEFINITION OF THE PLASTICS INDUSTRY

Before giving detailed consideration to the ways and means by

which the use of plastics can be developed in those areas

where the present usage is very low, it is as well to ensure

that the various elements which gc to make up the plastics

industry in developed countries are understood, these ares

a) Manufacture of Polymers - this involves tne conversion of
mor.omers such as ethyl .e, propylene, stvrene ard vinyl

chlcride into plastics raw materials,




b) The Manufacture of Additives and Plasticisers. |
These are essential for the processing énd:ultimate péf;
formance of the plastics articles produced.

¢) conversion of poiymers to semi-Sfinished and finished
products.

. By semi~finished products, it is intended to mean those
vhich mey need subseguent fabrication to make a useful
product (e.g. ilat sheet).

d) = Faucication of consumabie items from semi-finished
products.

e) Production of Engineering items (e.g.Amoulds) for

conversion processes.

In a developed countrf. all of these particular elements work
véry éloaely together so that the plastics iﬁdustry becomes a
network of different skills and technologies which are dependent
on each otﬁer for the ultimate efficienéy of operatioh and
quzlity of prcduct as presented to the consumer. It will not

be practicable, where no'plastics ﬁrocesaing exists, tof
introduce all the atsve facets of tha industry at the outset

and indeed, it‘wnuld ba unwise to attempt to do so{ 'Howéver

it wili be a3 well to realise that a plastics industry can only
becoma firmly established if thece isva‘proper.plan for the
future with the aim of developing ultimatélj all the abnve
elementa, The manner in which thie {8 done wiil not necessarily
£0ila¢ the evolution of the industry in developed countries but

it is8 helpful to set cut the various factors which have been

involved,
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PATTERN OF DEVELOPMENT OF THE PLASTICS INDUSTRY IN INDUSTRIALLY

DEVELCOPED COUNTRIES

The development of the plastics industry has resulted from
the co-ordinated efforts of the different sectors which are
responsible for the various elements of the industry together
vith the ultimate users of the products. Plastics materials
are generally more costly than naturally occurring rav materials
50 that in order to become established in many £fields of
appiication, they have to show not only superior performance
characte-istics but al=o economic advantages by us2 of highly
efficient processing techniques. This has resulted from sub-
stantial financial and technological investment by the major
chemical companies, (the producers of the main polymers, in
order to obtain a rate of growth which for a long period ptior
to the oil crisis, led to a continuing reduction in price
structure. 1In addition, the designers of processing equipment
have realised that with the prices of polymers becoming more

competitive with established raw materials, the increasing

consumption required more efficient and sophisticated conversion

techniques so that full advantage could be taken of the basic
potential of plastics particularly in the packaging industry
wvhich has now overtaken the building industry in being the
largest user. The manufacturers of the several additives which
play such an important part in the conversion to the finished
product and also in its ultimate performance have contributed

an important role in helping to maintain the growth rate at

about 15 per cent per annum,




All »f these various sectofgihave wvorked closely together,

new grades of plastics have been developed with special processes
and even épecific machines in mind - the consumer has demanded
improved pfoducts and, . oolymer prices have fallen, at lower
and lower prices; This was the situation in 1973, when in

spite of 1arge'iuveétment progranres, the major rolymer producers
wereiforced by ﬁhe‘general market conditions to sell at
uneconomic prices and the converters to do likevwise. It is
unlikely that such a situaticn could develop in a country

wnich is not yet firmly established in the piastics industry

but it can be envisagzd in certain sectors on a linited scale.
However, oppertunities will continue to increase for plastics

as it is anticipated that in spite of hicher oil prices, they
will become more comr’iiﬁive with established raw materials.

The reason is that plastics pfoductﬁ require in general less
energy to make than fro:n traditional rav matcrials, even allowing

for the o0il ucsed as feedstock,

-~ outcome of this situation is that in dzvelopcd countries,
the plastics sector, in all its elements lLas teccre one of
high technology, requiring hich inveatment both finaneial and
in human endeavcur and the minimum of crerational labour; this

implies a high rate of ok3olescence 5o thit continuing high

investment is needed to maintain 1ts comoztitive position,




MARKET REQUIREMENTS IN DEVELOPING COUNTRIES

In general, the evolution of the internal market for plastics
is likely to fcllow entirely different patterns to those
outlined above. Plastics have a lot to contribute to the
basic essentials of 1.fe and in thcse countries where thebe
aspects are being given priority, the applications for plastics
need to be given special attention. They will be maihly
concerned vith

Food Production and Storzge

Water Distribution

Housing Improvement
The requirements will differ according to a number of existing
factors such as
a) +the extent of industrialisation
b) the aveilability of skilied labour
c, raw materials available
d) general living s%andards
e) finance available
Conversion processes for the manufacture of plastics products
have becume, over recent vears, very sophisticated requiring
high capital investment with the minimum labour for operation
and also having high production rates of uniform standard
articles. 1In general, these are not what are required in
developing countries where there iz a limited demand for basic
products and a chronic shortage of skilled persornel who are

needed not only to control the manufacture but alsoc to guide




the consumer to ensure that products are used effectively. The
type of plastics preducts are not necessarily ﬁhose wvhich are
produced in abundance in an industrial society but rather basics
such as pipe, film sheet and containers which can be used for

a whole range of applicaticns.

The main areas of application will be in agriculture and house
construction. Agriculture wi'?' inciude not only crop production,
with the various techniques for handling, storing and conserving
water but also in the storage and shipment of agricultural

products, prrticularly where export markets are involved.

Where plastics are being considered for housing construction
and impfovement then it will be essential not only to inake use
of local raw materials but also to take account of any socio-

logical aspects.

The aim of the market development must be the most effective
use of plastics to improve the standard of 1living and the GNP,
¥ith due regard being taken of the long term aim to make the
fullest use of the local resources and establish the market

on the widest possible geographical base, It has already been
pointed out that ultimately the plastics industry must include
all the varioue elements sét out in para, 2 but it is likely
that only sectors c andvd could be introduced in the early
years and the whole spectrum would require at least 5 to 10
yeare in most countries and even longer in the least develcped

areas,




RELATIVE IMPORTANCE OF VARIOUS FACTORS TO BE CONSIDERED

The successful establishment and operation of a plastics
industry in developing countries requiress

a) The availabliity of raw materials

There are many countries with substantial natural gas and oil
resources so that there exists the possibility of the estab-
lishing of a petrochemical industry with the manufacture of
monomers and polymers. Such a production would require

adequate market outlets and it is likely that this could be
achi.eved only by exporting. Countries without these hydro-
carbon resources will have to accept that plastics raw materials
will have to be bought on the world market unless other manu-
facturing routes can be adopted. An interesting technique is
that usad in India where polyethylene is made from ethylene
which is produced by dehydration of alcohol, this latter is
produced by fermentation of molasses., Nylon 66 was originally
made on the commercial scale by Du Pont from corn husks (via
furfural) and even ct the present time, various types of nylon
are made from &oya oil, sperm oil and castor oil. Alternatively
naturally occurring carbon in the form uf wood can be converted
by long term energy sources to acetylene which can be converted
into any of the syntnetic polymers required. At the present time
only 8ix per cent of the 0il used goes into organic chemicals,
and in the long term when o0il reserves are dwindling it shou.d
be reserved preferentially for this use, In the meantime the
time so gained should be used to advantage by developing new
routes for organic chemicals - this could be used “o great

advantage by developing countries.




b) Finance for Investment

This will deper.i on the extent of the involvement but urless a
petrochemical operation it set up, the evolution of the piastics
industry is likely to proceed relatively slowly. If this is
linked with the supply of equipment ar.d know-how, then joint
financing by industry from developed countries operating with
i10cal industry could be envisaged.

If well conceived feasibility studies are carried out then the
necessary capital may be forthcoming from the .international..
money market for viable projects.

c) Technology, initial and subsequent

In the first instance the technology will have to evolve
by collaboration and co-operation with all the facilities at
the disposal of UNIDO, and also by working with technological

organisations and plastics companies from developed areas.

Unless the manufacture cf monomers and polymers are undertaken,

the technological requirements are likely to be less sophisticated,
at least in the early stages,'and the rate at which obsolescence
occurs will be slower than invdeveloped countries. If however

the export market in polymers and plastics is devéloped. it

will need continuing technological development of both materials

and processes to maintain its competitiveness,

There needs to be an understanding of the product requirement
and product development, and this will entail continuiny

collaboration with all the possible sources of technological
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input. Organisations wili have to be set up to ensure that
manufacturing standards and preduct specifications are

maintained particularly where export potential exists.

d) Technical Traininc

The technival and administrative personnel will requirg
extensive training an3? bacrkground knowledge not only in the
manufacturing processes for plastics but also in th:z use and
performa ze requirements of the finiched products. The skills
in equipment maintenance, marketing and market development

are just as important as the efficient operation of the
manufacturing process., Tnere is a wealth of this technology
in developed countries and it will be essential to draw upon

this in the widest manner possible.

A sound academic background is a prerequisite to a good
technical performance and this can be obtained only at an

establishment of higher education followed by intensive
training in the field. It is preferable that these facilities

are avalilable in the developing countries. 1n the early
stages, technical ersertise can be provided by consultants,
and personnel from industrialised countries but the attitude
that 'training on the job' is sufficient has been proved to be
inadequate for full and continued exploitation of a process,
Motivation can only be developed if local personne. are given

every opportunity to become effective and contribute meaning-

fully at every possible stage.




e) Operational Training

In many areas wrere opportunities for plastics exist, there

is onlv very limited industrial experience and operational
labour has to be drawn from people who are rjuite unfamiliar
with such work. Thr. real key lies with the supervisors who
are the 1ink betveei: the peopie working on the machines and
the controlling personnel. Proper training of these super-
visors is essential and in fact is probably the most difficult
to carry cut properly. It entails not only the basic knowledge
of plastics processing but also development of normal super-
visory functione. There are many examples where equipment has
been installed and yet after a relative'y short time is not
operating efficiently because of lack of shop floor control.

- Proper coperational training for mechanics who wiil be doing
the meintenance work is just as important. For these reasons,
emphasis will need to be placed on installation of the more
basic tvpes of processing equipment, which requires less

control and maintenance.

f) Physlcal Ilnfra-structure

In many areas there are nroblems with an inadequate system of

public services, such as electricity and water for efficient

operation. Product storage and digtribution may limit the market

drastically so that the full sales potential cannot be realised.
With certain types of product such as pipe, effective control
can only be achieved if continuous running of the extruder, at
least for several days, is maintained and this requires a

discigline which i8 very often not realisable. The supply of




raw raterials could be critical and it should be appreciated

that the various addéitives used in plastics compositions play
an important role in the actual performance of the product in
the field so that minor changes or ommissions of a particular

ingredient could have dramatic effects,

g) Pollution and Disposapility

Plastics have the advantage that taney are very durable and

this can lead to problems with accumulations of waste and
rubbish. The lessons which have been learnt in developed
countries over the last decade should be taken into account
right at the outset so that pollution can be avoided and
material is not wasted. Recycling must play a much more
important role than in wealtnier countries particulairly when

the polymers have to be imported. There must be a sociological
appreciation of the need for the conservation and most a2ffective

use of the country's vesources,

HOW CAN THE PLASTICS PROCESSTING INDUSTRY BE DEVELOPED?

Although processing tecuniyues and market outlets are well
established, the requirements in developing countries are such
that a new approach will be called for both as regards the
product design and the metnods of fabrication. The first

stage will be an explorastory mission *o establish the potential

uses to meet the basic needs of the economy.

a) Aims and Function of Exploratory Mission

In order to carry out ar effective operation on establishing

the potential applications for plastics over as wide a field as

’
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possible, a well balanced team of UNIDO experts would be
needed in the first instance. Probably three would be sufficient
to cover all the likely areas such 3s agriculture, nousing
and packaging and this could take anvthing up tO six weeks.
It would be essential to include a corresponding number of
the country's personnel who., if it is possible, have been
trained in basic plastics technology, so that a batter under-
standing of the local conditions and habits can be obtaine&.'
The main'quéStioné would be:-
. what'products are needed énd what are fhe potential markets?
' are there special problems which might be overcome by |
designing products in plastics?
. are speciai fabrication techniques needed?
s can improvements be made to existing exported materialé
i,e. to reduce losses, improve productibn and upgrade
the quality?
. can plastics products be used on a ba:téf basis with
nearby countries?
. is there a possibility of export of plastics products
on a world-wide basis?
. what utilisation of local raw materials can be made,
particularly in composites?
. is there a possibility of manufacture of basic oraanic
starting materials other than via the use of oil and

natural gas?
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It would not be possible with such a wide ranging survey

to do more than indicate the specific areas for closer study.
It is considered that such an approach is essential to ensure
that a proper development plan is drawn up and that the right

priorities adopted in organising the follow up and in setting

up a plastics indust.y.

b) Project Identification and Follow up

After having identified the possibtle areas for development,

the nature of the follow up must depend on the type cf project

which is formulated.

i Possible operation of an established process

If it is clear from the outset that there is sufficient

demand for the product manufactured, then it remains to

work out *“he details for the manufacture, technical control

and marketing to make for a viable operation, If it is

possible, the team of experts should co-operate with

local technical personnel who would be ultimately responsibile

for that section of the industry. The importance of

having well qualified and ~xperienced personnel has

already been stressed, and the project will be more sure

of success 1f these people can be involved at the planning

and design stages. Thelr knowledge of their compatriots

and possible reactions to an industrial process mav

minimise further problems. The project team will have

to make detailed proposals on the following aspects -
financing - possible joint operation with

established company from develnped

>

world




equipment - perhaps surplus items may be

available from the joint operator
technical know-how and back-up - appreciation
"of the need for continuing process
and product development
infra-structure - an important aspect
marketing and product application - a proper
_proportion of the technicai»effort
must be devoted to this sector
raw material supply -~ essential to make full

use of imported materials with recycling
where possible

In adcition, the team of experts should do a follow up within

a2 reasonable period - two to three years - to ensure that the prop-

osals have been effectively implemented and also to learr .Jrom

possible mistakes.

it Applicatjions involving the desigr of new products

This is where plastics can probably contribute most to

an undevelcped economy - it needs imagination from the
investigating team to establish fundamental problems and
visualise where the properties of plastics can be used to
design products to overcome them. This will besat be
achieved not by trying tc collaborate with an industrial
manufacturing company which already has a range of plastica
rroducts but by making an industrial research and develép-
ment assoclation responsible for the work., Such associations
have no commercial bias so that the problem is studied
completely objectively and they have the practical

[y

resources in order to male up and test any prototyyres,




Naturally, with the design of the product, the manu-
facturing technique must also ke developed and this
wouid be done taking into account local facilities and

making the fullest use of the raw materials,

There are a number of universities and colleges of higher
education which spacialise in research work on plastics
and it could be advantageous to study product design in

a developing country as a post-graduate research project.

The technical resources in developed countries, as outlined

above, are well suited to provide active members of teams
of axperts in all possible projects wh2re wide experience

and extensive laboratory facilities are needed,

iii Development of Polymers from Locally Available Raw

Materials
The setting up of a petrochemical industry utilising local
oil and gas supplies would involve the same problems as
in (1), The expertise and know-how is available from a
number of contractors who are skilled in the erection of
such plants, and the only prcblems which remain are the
availability of properly trained technical personnel from

the developing country, an adequate infra-structure and

a good marketing facility.

If polymers are to be produced, then it can be assumed
that in the first instance, existing know-how would be

used by collaboration with a major manufacturer. Since
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polymers requirements are constantly changirg, there is
need for continuing development of improved grades, and
provision must be made for further development either

through the partner or by setting up research facilities

within the country itself,

Where no hydrocarbon resources are available, it would be
necessary to import polymers from other countries so as to
allow the plastics fabricatiep industry to become firmly:
established. In the long term, it would seem to be
logical to consider the manufacture of polymers by other
routes, such as polyethylene from alcohol produced by
fermentation of molasses. This technique can be extended:
since ethylene is the starting material for other monomers

such as vinyl chloride and styrene.

Jtudy projects on the looking for new routes from plant
1ife should be undertaken if possible within a research
organisation in the country itself but in the first

instance, this could best be undertaken by universities

and research organisations in developed countries.

‘iv Added Value to Export Products
Many developing countries earn the greater part of their
foreign currency by export of natural products, which
are subject to continuing rrice variation in worild markets.
It is ecsential therefore to ensure that the overall
productivity and quality is as high as possible. There are
always posgibilities that this can be achieved by use of

., plastics and any study projects would involve teams which
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include experts in plastics and also in the products
under consideration. It would be absclutely essential

to include local people so as to have the benefit of full
understanding of the problems and conditions. It is
likely that after the problems have been identified, the
resources of the research organisations would be needed

to provide the practical answers,

In pursuing the development of the plastics industry, full

use will have to be made of all the technical resources in
develcoped countries, but in order to achieve effective results,
it will be necessary to develop the technical expertise.

within the country itself so that projects can be studied

on a collaborative basis.

Essential Resources

Progress in the establishment of a plastics industry will
proceed more rapidly. in developing countries if the local

resources, men and materials, can play a major role-

a) Human Skills

The need for properly traihed technical personnel seems to.be

common in all develobing countries and this can only be

cvercome byt

. Introduction of plastics and polymer chemistry in both
university and technical school courses

. Exchange of science and engineering graduates to
industrial companies in developed countries. (It is
essential that this should be restricted in the first

instance to graduates who will be working in the industry

when they feturn.)
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b)
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Provision for training engineering maintenance personnel.
Development of technological skills in relation to market
development and product use.

Training ' in management skills,

Setting up research and development facilities either ‘as
an independent orgarisation or as post-graduate training

within a university.

Equipment

There will be a need fors

Equipment sultable for the productlon requirements and
for the technological experience available. ’
Engineering facilities for making items such és‘dies.z
and moulds

Equipmzn: for the utilisation of the plastics products
e.g. pipe-welding tools,

Items 0of equipment to sustain an adequate infra-structure.

HOW_CAN_DEVELOPED COUNTRIES HELP?

a)

i,

ii.

Provision of Finance by Industrialised Country Governmenfa

of 301nn manufdcturlng operations with established companxes
which would prov1de the know-how. This could overcome

the reluctance by companies to invest directly in the
countries because;of the difficulty cf ensuring a viéble
operation and other financial problems, |

of projects for study of potential applications for

' plastics and implementation by government and industry

controlled scient.ific organisations.

»
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iii, of university research projects ror graduates from

Vi,

vii,

b)

ii.

iii.

iv.

develcped countries to study plastics manufacture and
use,

of technological training of graduates from the countries
concerned at universities and within industrial organ-
igations in developed areas.

by secondment of teachers from highef education
establishments in industrialised countries for setting

up plastics courses at al!' ievels.

of research and development facilities,

by subsidies on supply of plastics raw materials for an

extended period,

Industry Co-operation

by setting up jointly owned companie. directly with the
developing government or with local industry. This
could ensure continuing in-flow of technological know-how
- this assumes however that the commercial product range
of the company concerned can be readily assimilated into
the economy.

by carrying out in their own laboratories development
studies of special products requirements, this could
include monomrers, polymers and finished products.
provision of personnel for training establishments to

be set up in developing countries.

provision of training facilities for graduates, from the

developing country, within the company organisation ont




manufacturing techniques
technical and quality control
product development
market outlets
v provision of training facilities for engineering peréonnel
on equipment design, manufacture and maintenance.
vi supply of raw materials and acceptance of finished
products oun a ha-ter basis.
vii liaison with Plastlcs Trade Organisations on co-oféination
. of projects, particﬁlarly with regard to organising'
redeplé}ment of-sufplus equipnent and tools from the

industrial country.

CONCLUSTIONS .

There is a wealth of plastics technology associated with
industrial undertzkings in the industrial world, but some thought
18 needed in drawing on these resocurces for the establishment

of plastics manufacturing facilities in developing countries.
Individual companies in the industrial world are now under
considerable financial presrire, and their technice. resources
have been recduced to & minimm in an attempt to maintain their
profitability; They are, in the main, very reluctant to consider
participating in joint onerations in developiné countries

bacause of uncertainty of thz financial outcome.

The research and development organisations however present a
very different preospecti although they are supported and
controlled by the plastics and chermical industries with some

government aid, they are uguatly enthusiastic in putting their

[y




technical experience at the call of developing countries.
Industry is only too anxious to ke seen to be contributing as

a grovp when individual companies .ould hesitate to become
“nvolved. However there is unlikely to be any difficulty in
findihg companies to provide practical training of technologis;s
and engineers from developing countries, particularly if the

arrangements are made through the plastics trade associations.

In any survey intended to make proposals for the establishment
of a plastics industry, it will be necessary, at any early

stage, to assess the potential pattern by which development

is likely to take place with special attention to the fuil
utilisation of local raw materials and the effect on the economy
of the country. The main requirements will be for products

with a range of uses, and manufactured by techniques

which are relatively easy to control and maintain. It is

likely that suitable equipment could be obtained through plastics
trade organisations; equipment which is surplus to requirements

of their member companies,

It is not essential that the developing countries should have

0il and gas resources to establish the manufacture of syrthetic
polymers, although it would be quicker to get a plastics industry
into being if they were available. The investment required for

a viable petrochemical operation could create difficulties and
the full utilisation of the plant might cause some marketing
problems. Petrochemical operations are only viable if they are

running at high capacity. It would be logical therefore




to concentrate. efforts on routes for making polymers which

do not rely on hydrocarbons,

The industry research and development organisations and the

trade associations have all the techhical resources and abilities

which could make far reaching contributions to the development
of plastics manufacturing operations, Universitiz2s also

could play an importantlrole.

In order to stimulate interest and establish a rapport between
these industrial organisations and the developing countries
who are..facing problems in getting a élastice,industry founded,
it would be helpful to have an opportunity for discussions
between all the interested parties. These could be held in
Vienna in the near future when further ideas would be likely
to emerge. An understanding of the needs of develcping

. countrieBAand.an appfeéiation of thé avallable resourcés to
help in establishing plastic industrieé would be a useful

starting point.

Developing countries mﬁst be,ehcouraged to regard the péssible
establishment of a plastics industry within thelr countries as
a project which can draw on extensive resources from industry
and organisations concerned with plastics but in which they
should make every effort to particlpate by réaliaing that they
must have a better understanding of their needs and problems

!
than anyone else,




APPENDIX A

PLASTICS RESEARCH ORGANISATIONS IN EUROPE

(Members of ADICEP)

These organisations are financed partly by the industry and
partly by government funds, although their constitution
varies éonsiderably one with another. They have one thing
in common, a high degree of academic ability coupled with
extensive experience and knowledge of plastics technology.

All have laboratory and development facilities at their

Wirtschaft Qesterreichs

103U WIEN, ARSENAL
OBJEKT 213.

i disposal.

} Name Director

! Laboratorium fur Kunststofftechnik Ernst Schmitz,

| LKT-TGM der Gesellschaft zur FV Reg. Rat. Dipl-Chem.
; Forderung der Kunststofftechnik,

| Wien

| Severingasse 9

i A-1090 WIEN

i Oesterreichieches Kunststoffinstitut Baurat h.c. Dr H,
: 1m Chemischen Forschungsinstitut der Tschamler

;

Centre Belge d‘'Etudes des Matibkres Dr. 1r. R. Degeimbre
; Plastiques et des Caoutchoucs

Belgisch Studiecentrum voor

Kunststoffen en Rubber

g Quai Banning, 6
i B - 4000 LIEGE.
'




Name
Centre ~"3tude des Matieéres

Plastiques - CEMP -

Siege Social 1
€5, Rue de Prony
75854 PARIS CEDEX 17,

Deutsches Kunststoff-Institut
Darmstadt

D-6100 DARMSTADT
Schlossgartenstrasse 6 R

Institut fur Kunststoffverarbeitung
an der RWTH Aachen

L-5100 AACHEN
Pontstrasse 49

Suddeutches Kunststoff-Zentrum

(SK2Z)

Institut fur Kunststoffverarbeitung,
- Anwendung und -Prufung

D-5700 WURZBURG
Frankfurterstrasse 15

Rubber & Plastics Association
RAPRA

SHAWBURY, Shrewsbury,
Shropshire 3Y4 4NR.

Kunststoffen en Rubber Instituut TNO
Plastics and Rubber Research Institute
TNO

Schoemakerstraat 97
Postbus 71,
DELFT

Instituto de Plasticos y Caucho
IpC

Juan de la Cierva, 3
MADRID-6,

Director

Dr J. Paboit

Dietrich Braun, Prof.

Dr. rer.nat

Pref.Dr.-Ing. G. Menges

Wilbrand Woebcken
Prof.Dr.-Ing.

Dr J. P. Berry

Dr. Ir. P. Jd. Rakker

Prof., Dr. J. Fontan
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APPENDIX B

ASSOCIATIONS OF PLASTICS MANUFACTURERS

These organisations are supported directly by the plastics

iadustry and are concerned primarily with the commercial

development of its member companies.

Their work includes

many of the technical aspects which affect the use of plast;gs.

The following are the associations in industrialised countries

which are iikeiy to be willing to participate in arranging

placement of trainees and co-ordinating the supply of

surplus equipment.

Name
AUSTRALIA

The Plastics Institute of Australia
InCn (PnI-An))

157 Fitzroy Street,

PO Box 131,

St, Kilda West 3182, Australia

AUSTRIA

Fachverband der Chemischen Industrie
Oesterreichs *

Bauernmarkt 13,

P.0. Box 69,

A-~1010 Wien 1, Austria.

* (E = Assoclation of the Austrian
Chemical Industries)

BELCIUM
Fabrimetal, Groupe 18 Fabriplast

Rue des Drapiers 21,
B-1050 Bruxelles. Belgium,

Director

Robtert A, Leschen

Dr Karl Gruber

Marcel Vivile

-t Y

et o
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Name

Féderation des Industries Chimiques
de Belgique (Fechimie)

Section Producteurs de Matieéres
Plastiques,

3quare Marie-Louise 49,

B-1040 Bruxelles. Belgium.

Féderation des industries Chimiques’
de Belgique (Fechimie)

Section Transformateurs de Matieres
Plastiques

Square Marie-Louise 49,

B-1040 Bruxelles. Belgium

CANADA

The Society of the Plastics Industry
of Canada, .
1262 Don Mills Road, Suite 62,
Don Mills, Ontario, M3B 2W7.

DENMARK

Plastic-Sammenslutningen
Bredgade 45 B,

DK-1260 Copenhagen K. Denmark
FINLAND

The Finnish Plastics Association
Kalevankatu 4,
SF-00100 Helsinki 10, Finland.
Suomen Muoviteollisuusliitto »
Mikonkatu 15A

SF-00100 Helsink. 10, Finland

* (E = f7The Finnish Plastics
Industries Federation)
FRANCE

Federation Francaise des Industries

Transformatrices des Plastiques (FFITP)

3 rue Copernic,

F-75116 Paris. France

Comité de Liaison Intersy-dical des
Transformateurs de Matieéres
Plastiques et Similaires (CLIPS)

9 Avenue Hoche

F-75008 Paris. France.

Canada.

Director

L. E. Billen

P. L. Gerard

E. R. Evason

N. Wesley Hansen

R. Y. Muoviyhdistys

E. Alenius

A. Bartholoni

J. Vivien
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Name

Syndicat Professionnel des Fabricants
¢e Matieres _

Plastiques et de Resines Synthetiques

9 Avenue Hoche,

r-75008 Paris. France.

WEST GERMANY

Verband Kunststofferzeugende I..dustrie
e.V. (VKE)

Karlstrasse 21,

D-6 Frankfurt, Main. West Germany.

Gesamtverband Kungtstoffverarbeitende
Industrie e.V., (GKV),

Niddastrasse 44,

D-6 Frankfurt, Main. West Germany.

Fachegemeinschaft Gummi -und
Kunststoffmasct. ' nen im VDMA,

Lyoner Strasse 18,

Postfach 710109,

D-6 Frankfurt, Main. West Germany

LRELAND

Plastics Industries Association
Confederation Irish Industry
Confederation House,

Kildare Street,

Dublin 2. Ireland.

ITALY

Unione Nazionale Industrie Materie
Plastiche (UNIONPLAST)

Via Petitti 16,

I-20149 Milanc. Ttaly.

Associazione Nazionale dell'Industria
Chimica (ASCHIMICI)

Gruppo Materie Plastiche e resine
sintetiche,

Via Fatenbenefratelli 10,

I-20121 Milano. Italy.

JAPAN

The Japan Plastics Industry Association

(JPIA)
Tokyo Club Building, No,2-6, 3-chome
Kasumigaseki, Chiyoda-ku,
Tokyo. Japan. »

Director

M. Pellerin

H. Boinemann
H. Emminger, Manager

Dr H. Weber
Dr H. Diederichs, Xanager

Dr P. Spamer

Donal Murphy

Dr Mario Gervasio

Dr R. Chiocdini

Ichiro Yajima
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Name . Director
NETHERLANDS
Nederlandse Vereniging-Federatie Th. Bekaett

voor Kunststoffen (NVFK),
Edward Jennerstraat 336,

Haarlem, Netherlands.

NORWAY

Norsk Plastforening * Torkild Skallerud
Rosenkrantzgatan 17

Oslo 1, Norwvay.

* (E = The Norvegian Plastics Association)
SPAIN
Agrupacion Nacional Autonoma de Jose M. Cavanillas

Industriales de Plasticos (ANAIP),
San Bernardo 62,

Madrid 8, Spain.
SWEDEN
Sveriges Plastforbund * Bertil Lundin

Skeppargatan 37,
$-11452 Stockholm. SWEDEN

* (E = The Swedish Plastics Federation)

Foreningen Sveriges Plastfabrikanter * Sven Langenius
Torsgatan 2,

P.O. Box 1133,
S-11181, Stockholm. Sweden.

* (E = The Association of Swedish
Plastics Producers)

SWITZERLAND

Arbeitsgemeinschaft der Schweizerischen Dr Adriano Camani
Kunaststoffindustrie (ASKI) »
Nordstrasse 15,

CH-B006 Zurich. SWITZERLAND.

* (E = Swiss Plastics Industries Federation)

—




- 30 -

Name Director

UNITED KINCGDOM

The British Plastics Federation {BPF) Dr W. A. Holmes-Walker
5 Belgrave Square,
—ondon, SW1X 8PH.

UNITED STATES

The Society of the Plastics Incustry kalph L. Harding, Jr,
Inc. {(SPI), :

355 Lexington Avenue,

New Yori, N.Y. 10017. USA.







