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PlastisB technology in develop.vng countries is attaining recognition of impor- 

tance to the substained growth of tue plastics industry.    Particularly for the develo- 

ping countries,   che establishment of a plastics technology centre to provide guidance 

and impetus to  '.he indi'tnous plastics production is a vital undertaking,  especially in 

view of the rapid technological   innovation and penetration of plastics  into construction 

industries, agriculture and myriads of consumer items.    Thus, the effective utilization 

of plastics coupled with round, design and effective plastics technology of properly 

selected plasties resins,  requires constant  technical surveillance  to ensure durable 

and reliable performance.    Therefore, a centre accorded this technical responsibility, 

especially in the cu-ordination of resin, fabrication, design, end uses and markets is 

deemed indispensable.    This has been evident from several site visits by UMIDO under- . 

taken at the request of developing countries.    A Model Plastics Technology Centre has 

therefore been devised to provide this co-ordination with technical,  operating support* 

Central to the concept of the Model Centre is the Fabrication Technology Section 

provided with prototype equipment and facilities involved in connecting  indigenous 

plastics resina serving national needs in major construction programs and consumer 

items.    A manning strength consisting of technologists and operators  is suggested with 

the implied presumption of being cd jus ted or augmented vis^-vis the national needs and 

growth of the plastics industry. 

yj The view 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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k necer.s^ry  '.<.: f il ;-tt : '• .    o  the I aûrication  T-jchac i o.-y  »n   íen  i-, a Materials 

Toatin¿   a,â I,valuation ''»'-   ,o,i r¡crymr:  tu próvido ,ippropTvitc  data rari quality  ccnlrol 

on rccins>   f :i" r ie . i. on op<;.'il :."/<-,  .ü-hci'   dni:":i  and   c -dur^nco. 

JifîXt,  aïi appropriai-   .k-.pl.ioii ion:.  : n a'va;r ¡ :•,    ^cLian     :;     tnicturcd  for   the 

important and  üfter   cji + ieal ùcui-r. ir.  la.xc.     T!às: ceciion   ic  intended to stimulate 

new uses end  ouUrtn  wi  1.   '..•.-'  regard   io     monomio fi', rit... 

Finally, a Plasticu 3«*eie Science 'lection   va  included   to  enture that  the Centre 

has a conutant source  of  information on   the eneinir.try  :md physics  of plastic polymère 

that too often is marked and .ven varied under  tl.o ¿naeral  proprietary codea. 

Additionally,  this Section can ..;crve   ,o  evaluate established  plastic polyw*Bm terras 

of fundamental  chemical and pnyuical characteristics,   re< in quality and unilorrrity 

and   ;o maintain rimila* r urveillance and   reno merda t.ions on plastico advanced emer- 

ging in oth"i   region- . 

A financinc meehanian  in proposed ir-r (a)   the initial  capital  expenditure and 

(b)  the operating    touiçet for at least  the firut three y care.    This involves- eome 

capital funding from extra-territorial bani ine  institutions  chartered to acniat 

developing countries,  augmented by .orne   indigenous funding.     Por the operatine budget, 

a funding concept Kmed m current  plan tice production  with allocated rcnearch and 

development coat  chariot appHnri   lo the aawial  salc£¡  or tranefsr costs for both the 

total rouins and fabrication volume  figures dn proceed,    k hypothetic*]   example 

with broik-down of   'he funding involving a ncuinal country  or re^ifal product of a 

modest estimate  io presented.    The mechanism is act up   in a  nanr.or tlvt would instill 

confidence  in the eventual self-sufficiency of the Centre. 
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I.  Introduciion 

1. The concept of a Plastics Technological Centre hats emerged from 

field survey« and incidental assessment of the needs of the plastics 

industry in developing countries. Typical of such surveys undertaken 

by UWIDO missions are the reports provided on technical assistance for 

development of the plastics fabrication industry in Chile (UNIDO/ITD/15, 

5 Kay 1970) and in Nicaragua (UMD0/ITD/21, 25 June 1970) to cite 

illustrative «»«pies, as in any industry, the need for materials 

standards, with specified test procedures to assure quality and dura- 

bility, is indispensible to Ihe aaintainance of consumer acceptance 

and economic sustenance of the plastics industry as a whole. On this 

aoeount, «IDO has initiated projects for establishing standardization 

of plastica in developing countries, culminating in % monograph 

(Petrochemical Industry Series »0.5), with details on organisation, 

faciliti«« and listing of standards. 

2. Ths rol« of a plastics technology centre is gradually assuming 

specific functions, such as ars detailed in the ensuing presentation. 

However, the tabi«« of organisation of a centre as an organized agency 

do not necessarily follow any uniform pattern. This is because the 

plastics industry has grown and matured from variad institutions and 

disciplino« by historical growth since the advent of plastics fabrica- 

tion into a competitive, viable industry. 

3. A plasties technology centr« will have to assume specific functions 

in which fabrication represent« ss important intermediary and link between 

th« rosin starting materials on the one hand and the end-use consumer 

item on the other. Moreover, the centre can fulfill the much-needed 

faciliti«», staff, and training for conducting standards test and pro- 

vide performance data for product certification of a plastics resin 

and its fabricated component. Derivad from appropriate authority and 

administered by competent governing council, the centre can then serve 

a broad spectrum of the plastic« industry. 

mmm 
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This report is intended to provide one concept of organization, 

functions, and financing of a model plastics technology centre for a 

country or a multinational region serving as a supporting agency. 

The one principle assumption is made in this concept that the fabri- 

cation industry served by ine centre will have attained eventually a 

productive stage of growth and capacity to fulfill substantially the 

required national or multi-national planning for use of plastics and 

will enable the centre to become at least partially self-supporting. 

In effect, this presentation is one exercise from which adjustments, 

either as amendments or deletions can be made for what »re obviously 

uniquely diverse meeds for a model centre among various countries 

and multi-national regions. 



11.        Concept of a Modal Plastica Technology Centre 

Derivation  of    r» spcnsibilitice 

5. The establishment  of a Model   Plastic Te hnolv,/   'enter will 

require well-defined derivation of   itn  organisation   for trr  purpose 

of regulating  its responsibility   to r-.u^ai   g.,-ils  on   thr  or.r  V ,n-i 

and fabrication capacity  on the other.     ?hi»  i.n • ffed  arts. uK  thr 

charter or raison d'etre.     It  then follow.   thn„  owing to the  -liver no 

involven.ent   in the plastici,   industry and   its rona -.,uent  fabrication 

on the part of the government,  plastics trade  ^n-iw or  institute*, 

and standards organization,  the  centre  should havs  its -wth»nty und 

responsibilities chartered by a Governing Council   .'rawing upon 

representatives of these agencie».    This represent is the derived 

authority which will prepare and review m the broad sense the missions 

and functions of the Centre as a guide for its directorate as indi- 

cated in Chart  1.    Additionally the Governing Council  owing to the 

liklihood of inadequate coverage of fabrication standards or the lik- 

lihood of duplicative and conflicting interests in standarde of qua- 

lity and performance, will in turn be the adjudicating authority for 

either expanding tho mission of the Model Plastics Technolog Centre 

or defining limitations of its functions as the case nay be. 

5.1.    The Directorate in turn should have the authority to nomi- 

nate and appoint various experts into a consultant panel drawn from 

professional material scientists, educators,  industrialists and con- 

notar institutes to counsel on plastics applications, their priorities, 

and required standards of performance and endurance. 

Mission of the Model Plastics Technology Centre 

6. The Modal Plastics Technology Centre may be charged with the 

following miaaions with appropriate modifications in scope and rela- 

tion» with other agencies or institutions involved directly or in 

competition with fabricated plastics producta. 

6.1.    The Model Plastics Technology Centre will provide technical 

and advising 'services to manufacturers, processor (converters, fabri- 

cator» and finisners) and users of plastics.    Tt is a non-executive 

body in all matters other than its inUrnal mar »cement. 

mmm •I •BSSSS« 
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6 ?      The Model  Plastics Technology Centre will act as a bridge 

between the government or the consortium of supporting regional govern- 

ments on the one hand and the plastics industry on the other. 

6 3      The Model Plastics Technology Centre will act as a bridge 

between the industry, the universities and other educational and trai- 

„ing institutions, translating the industry's need for manpower in both 

.uality and quantity to the universities and other educational and 

•    *•• + „*    *nd advising the government and industry on future training institutes,  and advising xne gu m   u    ,  M rw• 
i    -.      —„«„«i      The Model Plastics Technology Centre requirements of trained personnel.    The Roaei rxa ^ 

^ i    * +« n-nmntP riese contact between industry will also act as a catalyst to promote close 

and these educational  institutes. 

6 4.    The Model Plasties Technology Centre «ill  coneult «1th oth.r 

agencies involved in the design and use of pl..tic. and «ill «» *• 

initiative in developing and participating in standard, and th.ir sur- 

veillance for ouality for plastic, product, of national and «*"^»^ 

origin and in doing the necessary missionary «or. to »a*, the.e standi. 

acceptable to all concerned. 

6 ,.   The Model Plastic. Technology Cntr. -ill contact and co-op.«« 

with similar agencies in other cowrie, or regions and ^ « " 

avoid duplication, except for confirming rsaeon. of round-robint..t n, 

and laying do«n of specification, or rsgulation. «hioh would «.i* th. 

commerce of plastics materials and articles. 

i>,,n.tions of th. n<«i.l Piasti- T-^nolo« Cntr. 

7 I. order to function primarily a. a technological organization capaW. 

"of carryin, the above-listed missions «hich are largely of an .xtr.«^ 

„ature, the Model Plastics Technology O.ntr. shall b. verted «ith autho- 

rity,  facilities and funding to carry out the follow!.* factions: 

7 , Th« Model Plastics Technology Centre «ill set up thre. basic 

.unctions comprising fabrication technology, material, testing and .nd- 

UGe evasion, and engineering applications and design. Each of th.» 

functions will be provided with appropriate manning strength, 
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facilities, and equipment capable of conducting prototype or pilot 

production of plastics articles for end-uae endurance and economic 

•»rit.    Professionaler technicians assigned to this section should 

also be trained to assume responsible management or supervision, 

respectively, by promotion and transfer to actual industrial instai- 

1ations. 

7.2.    The Model Plastics Technology Centre will set up a 

scientific section comprising the various disciplines of chemistry, 

physic, engineering and economics including marketing that are most 

germane to plasties fabrication and their intended applications. 

This section shall also serve as a training ground for future plant 

direction or higher responsibility in related or affiliated positions 

of responsibility in plastics industry and commerce. 

7.3.    The Model Plastics Technology Centre will set up and main- 

tain a statistical and information service on plastics within the 

administrâtivs section for the benefit 
'       of its dependent member industry and trade agencies, to be available 

in the interest of good relations to other interested agencies within 

reasonable limits,    This statistical and information service will 

also undertake publications for member industry affiliates 

priate information and articles on the plastics industry in other 

I áouraals.    The statistical and information service can also serve as 

a clearing house for procuring standards procedures, materials speci- 
I 
f flections and trade literature. 
1 7.4.    The Model Plasties Technology Centre will provide short- 

tsrm, up to one year, resident assignments and on-the-job training 

i for ssUctsd individuals from its member industry affiliates in 

I developing management or supervision experience in fabrication tech- 

nology and materials testing section as a training and educational 

* function of the Centre. 

7.5.    The Model Plastics Technology Centre will set up seminars 

on new fabrication technology,  including any demonstration ecjuipment 

for its member industry and converters (coating,  heat sealing, lami- 

} nation end-use articles) or plastics processing firms concerned. 

i sa 
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III.    Organization of the Model Plastics Technology Centre Sections 

8, The organization of the Model Plastics Technology Centre as 

depicted in Chart  2 will  comprise a Directorate with its Consultant 

Panel,   four technical   sections,  and  one administrative  supporting 

section.    The model  is merely one of responsibility and functioning 

to ensure that the broadest facet of plastics technology,   from fab- 

rication to end-uses with innovations for new markets and cost-merits, 

can be constantly provided for, not only in the developing stage but 

also in its transition to a reasonably established level.    The manning 

strength with the indicated professional and technician personnel, 

with the required laboratorians, equipment operators,  skilled crafts 

and supporting administrative people can be doubled-up,   so to speak» 

in one individual.    ThiB may be a necessity either from budget limi- 

tations or non-availability of qualified personnel. 

8.1, Directorate.    This shall  comprise the Director and any 

associate directors that may requested by specific industry sections 

or by members of the multi-national regions.    It shall be responsible 

to the Governing Council as suggested in Chart 1 for the execution of 

the missions and conduct of the functions of the Centre.    The Director, 

as principal executive officer, will  in addition maintain & Consultant 

Panel drawn from member fabrication industries, educational institutes, 

standards or normalization agencies,   selected primarily on the basis 

of their   lorking know-how ranging from the field of fabrication tech- 

nology,  including training on techniques for market studies and develop- 

ment.    The Directorate will also have charge of the Administrative 

Section which will serve to support the non-technioal working of the 

Centre.    The personell manning strength as indicated in the Table 1 

provides one suggested salary and wage Beale rating. 

8.2. Administrative Section      In addition to the usual admini- 

strative and clerical  support this Section will operate the statistical 

and  information service for the Centre, headed by a manager of experi- 

ence  in a broad area from operational  budget control to personnel 

management.    It will also maintain responsibility over craft services 

and will  administer the manning and functioning of a library, headed by 

a professional  librarian with translating ability. 
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8.3.    Fabrication Technology Section       A central  focus of the 

Centre,   thin Section shall  include in itB manning tabi o of organi- 

zation plastics engineering headed by a manager knowledgeable  in 

areas of resin conversion and mechanical and electronic control   of 

machinery and equipment.    The manning personnel  shall include 

plasties engineers skilled in deaign of molds,  dies, and ancillary 

take-off and finishing equipment in the conventional technology of 

injection-molding,  extrusion,  calendering,  transfer and composition 

moulding.    Bit. Section shall be further supported in necessary shop 

work by the above mentioned crafts sect i on supervised by a mechanical 

engineer competent  in converting engineering designs into metal- 

fabricated items. 

8.4.   Materials Testing and Evaluation Section     This Section 

shall be responsible for conducting all standard and non-standard 

physical, mechanical,   electrical and environmental teats following 

procedures of tothortativs   standards as well as specific induatry 

and consume standards.    It will be headed by a manager, competent 

in materials science,  and capable of »anaging such sections concerned 

with quality control methodology and statistical assessment of test 

data. 

6.5.   ^notions Eng, <"fi "* ****** Se<*ion     This Section 

.hall be responsible  for providing liaison of the Centre with design 

engineers, civil engineers, architects and other professional  skills 

to develop new plastics articles including those needed for projects 

on large acale.    Under the leadership of a section manager, the section 

will assiat in all or any stages of fabricated plastics products,  in- 

cluding inatallation., to include concept design, material selection, 

unit or part design for static and dynamic endurance and environmental 

exposure, economic and cost analyses, prototype mold design for cyclic 

efficiency and stress endurance and finally co-ordinate the preparation 

of specifications for materials, fabricating conditions, quality con- 

trol methodology and inspection schedule.    This section will be orga- 

nized keeping in mind end-use orientation with specialists in construc- 

tion and building,   industry, appliance and automatic parts, mechanical 

goods, packaging articles and others. 
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B*6*    PK-Btics Basin Science Section      This Section headed by 

a Senior Scientist  experienced  xn polymer science and technology 

is provided to the Centre  for the express purpose of developing a 

professional  prestige  no necessary to back up the Centre   in advancing 

the development  jf plastics in competition with conventional materials. 

This Section shall  comprise one or more polymer chemists,   polymer 

physicists,  polymer engineers,   supported by a .   atisties-mathematician 

and  laboratory personnel   for fabrication research.    The Senior Sci- 

entist may also serve as Associate Director in order to provide a 

balance between the technology of fabrication, on the one hand, and 

the  inherent merits of the plastics base polymer on the other.    As 

Associate  Director, the Senior Scientist shall serve as chairman of 

the Consultant Panel  comprising outside prof espionáis,  particularly 

polymer scientists,  largely from universities, engineering institutes, 

convening in regular schedules for reviewing projects and programmes. 

The section may also include short term, up to one year,  assignment 

of institute graduates selected for careers in plastics fabrication 
technology. 

3.7. The aggregate manning strength of the entire p«reannel for 

the Model  Plastics Technology Centre is further summarized by profes- 

sions and skills in Table  1.    A further assessment of the latter is 

presented in Table 2 derived from survey missions carried  out by 

IfflDO in various regions.    The latter Table 2 also includes the pro- 

jected volume of plastics production in the respective regions with 

the idea that a Model Plastics Technology Centre may be conatituted 

in some consistent ratios of manning level to plastics production. 

This is simply a first round suggestion for determining just what 

should be the manning strength. 

8.8. There may be a valid criticism against using the manning 

strength / production tonnage ratio without consideration of how undar- 

developed a given country or region may be.    The manning strength / 

production ratio is preferred against an alternative of manning strength / 

total   sales because the   latter imposes a greater uncertainty  in the 

real   value.    Furthermore,   on quality control  considerations  alone, 

which means that production volume is the real factor for reference, 

the former ratio is a^ain defended. 
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IV.      Fácil it ies and equipment of a Model Plastics Technology Centre 

Initial planning area 

9. As is the case with the manning tabi o of organization,  the 

facilities and equipment for a Model  Plastics Technology Centre 

will depend upon several factors or conditions.    The lay-out of H 

building for the Centre is obviously a matter of qualitativo choice 

of functional design.    Initially, the establishment of a Centre  for 

reasons of expediency should,and invariably could be in an available 

building.    However, prompt planning will be important for a site and 

building lay-out with some proportionate of needed space such as 

suggested in Table 3.    It is interesting to note that ths initial 

allocations for planning purposes totally 4500 square meters com- 

pares favorably with the 4000 square meters suggested for the estab- 

lishment of a laboratory for testing plastics according to Table 3 

of the Plastics Industries Series Monograph No.% 

9.?.    Facilities.In general,the facilities will require such 

special feature« as a constant temperature room (ISO R :591-1963), 

fume renoval ducts,    heavy duty power lines.    The design should also 

provide for foundations to accomodate heavy fabrication machinery, 

while the laboratories should have centralized service lines for easy 

access and maintenance and repair.    Not included are outside sheltered 

storage of accumulated fabricated articles for disposition.    The obvi- 

ous sanitation, work change rooms, etc., are implied in the several 

functional areas.    Some special  isotope isolation space may be re- 

quired and hence need special protective construction. 

9.3."  Equipment     As in the case of facilities, the choice of 

equipment will depend upon personnel  recruited and assigned projects 

contingent in turn on the priority of fabrication technologies.    A 

tabulation of recommended equipment and estimated costs is given in 

Table 4.    It can be presumed that the equipment will be procured by a 

stretch-out budget for over a period of three years, which will  allow 

recruitment of the professional staff, who will initially share the 

burden of actually operating the equipment and testing facilities,  and 

the necessary technicians, laboratories and crafts personnel. 



9.4. A summary breakdown of the equipment costs is shown in 

Table 5 in comparison with the totals estimated in other mission 

studies. The equipment represents some median of the various com- 

mercial types and may be too high or too low by a factor possibly 

of +25 percent. Some of the equipment need not be produced for 

months or one or two years, especially if appropriate professionals 

on technicians are not available. Hence the allocation of funds to 

develop the full strength of the Model Plastics Technology Centre 

would be spread out to possibly three years, (fee other means for 

conserving the limited funding would be to purchase resale itene at 

eubstantially one half or less of brand-new cost froa used machinery 

firm«. Finally, some equipment and laboratory items siay be procured 

on leasing arrangements. 



Suggested opérâting budget  for manning staff 

10. A suggested annual  budget for Balances and wages at  two  levels 

of manning is indicated in Table 6.    Devised as a working guiae, 

this budget   is  intended to  first,  provide an  initiating cadre of 

personnel,   capable of moving into projects  immediately or within  ono 

year and secondly, to provide an    estimate of a fully-manned Centre 

within three years.    At  this latter time,  the  Centre would then be 

at a stage of preeminane and capable of justifying funding from its 

projects and programmes in demonstration of cost-efficiency in fabri- 

cation technology and equally important catalyze the technology for 

new outlets of indigenous plastics capacity. 

10.2. The suggested initiating Cadre Strength (a) is included 

primarily to allow further adjustment* in the minimum of personnel 

that could begin immediately the activities of the Centre to serve 

the indigenous plastics industry.    Within reasonable confines,  the 

initiating cadre strength could be further reduced, from a budget 

level of 399.400 U.S.dollar equivalent for the 0 - 1 year operations, 

to other, lower allocated figures. 

10.3. However,  it is emphasised that the eventual manning salary 

and wag« e**«** in the third year (b) estimated at 558.400 U.S.dollar 

equivalent irait be provided for by the end of the third year.    This 

requirement  is based on the expectation that the Model Plastics Tech- 

nology Centre will attain sufficient prestige and competense to pro- 

vide hard data for growth of the plastics fabrication industry and 

for long range planning hy *11 concerned,na»ely the government, the 

industry, consumer projections, and so on. 
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VI.       Financing mechanic 
Th, financing of a Motel  n«ti» Technolog Centre in developing 

counties,  » 1» the case of the parent phy.ical   oonc.pt, t.. no U. lnd~ 

ternato, not only because of the lack of precedence in auch a venture, 

but »or. particularly because of the involve-nt  of «veral agencie. 

that have vested int.r..t. in the Centre and especially it. »i..ion and 

functions. 

,«.?.    Nevertheless, and despite these involvements and duplicative, 

rt0.«   «i exercise in one composite and model financing can counter-purposes, an exercise in u,» tMtmm 

* attempted and justified.    Such an exerci.. «mid represent ****** 

from which some formula or proportionation can be considered.    The fi- 

nancing formula and structure as herein suggested is no more than jurt 

that, a beginning for refining, adju.ting or even proposing a new .ch«aa 

consistent with available means for financing. 

i,.i.    To begin, Chart  * presents a three year financing progra« 

«Watin* the participating of the following three agencies: 

(a) extra-territorial sources, 

(b) national, government budget, 
(c) industry subscription, i.e., Pitica re.in manufactura 

and fabrication, and 

(d) consumer industries subscription. 
A.» various agencie, have vested int.ra.ta in the ••täbllM of a 

model centre for reasons that are quite self-content.    Ite on. in parti- 

cular that should support the budget of the Centra i. th. consumar in- 

dustry     (non-plastics) and agencies that cons« or utilisa plastic, 

fabricated articles and larg. conatruct..   Topical of th... would *• «» 

following, well-recognized consumers of plastica. 
(1) Agriculture,  for irregation, drainage conatruct., 

bagging, containers, etc. 
(2) Building, for housing, aanitation, hospital., clinic, 

class-rooms,  etc. 
(3) Automotiv., for truck bodies, replacamant components, ate. 

(4) Food and beverage,  for packaging,  bottle., etc. 

(5) Furniture,  domestic and especially institutional,  such as 

hospitals and schools, plus the usual range of engineering, 

mechanical and electrical items in original equipment 

manufacture. 
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11.4.  Por the model financing on a cost inclusive basis, an arbi- 

trary case of an already described investment cost for a laboratory for 

testing plastics, as reported in the <969 Monograph (Petrochemical 

Industry Series, No.5, Establishing Standardization of Plasties in »eve- 

loping Countries), is utilized with the adjustment for (a) increased space 

to accommodate the plastics fabrication area and (b) an arbitrary "i per- 

cent inflationary increase in construction cost since 1f»69 and (r) depen- 

dence upon plastics materials of construction especially fiberglass rein- 

forced panels, flooring, piping, and so on, to reduce the constmet ion 

costs using the panels over minimal wood, metal or concrete support.  It 

is obvious that if the Centre is to promote wider use of plant ics materials, 

at least some significant share of the Centre build ine construction should 

be of plastics, notably reinforced fiberglass plastics. Finally, the 

Model Centre is adjusted to 4,500 square meter area in view of the %00n 

square meters area for the laboratory and an inr^nf-p in off IT r-nace 

from ",000 square meters to 1,500 square meters. This is summarized 

with these adjustments in Table 7. 

Suggested apportionment of financing 

11.5. World Bank  This agency should be approached from the view 

point of matching the land cost to be provided by the host country or 

pro-rated by each host country of the host region.  In this Model Plastics 

Technology Centre, the World Bank could be requested to fund the physical 

plant constructions (item 2 in Table 7) to the extent of 41?,000 US dollar 

equivalent * 

11.6. International (Regional) Bank or Agency  This agency would 

make up the remainder of the construction (item 2 in Table 1) to the 

extent of 768.66O - 417.000 or 351.660 US dollar equivalent. 

11.7. Developed (vender) country sources  This source comprise 

governments or financing institutions of developed (vender) countries 

that have some vested market interest in developing country, either in 

sales of equipment and machinery or in process know-how and should be 

solicited for funding fabrication and testing equipment amounting to 

513,500 US dollars equivalent. 
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M.<i.     —   -r-  - —trV SOUrreS      The natio« l f   country or 

r„nonal,   source  should la responsible for the land investment and in- 

stallation of services,  mincellaneouB constructions,  miscellaneous fa- 

ciliti«,  and the architect  fees,  which now closes the capital  construe- 

tion and equipment costs. 

,-  9.    T.H„„,.Hal  institutes     Having already been according a seat 

in the governing council, the industrial   institutes,  including the plas- 

tics industry institutes,   should provide for allocated share of the ope- 

rating budget based on some percentage  ..1.. of r..in and .ale. of 

fabrltcd plastics articles plus specia!  services project which 

numerous extra-Centre activities such as co-ordination of •*—"•«»» 

of materials and test of national normalization and interzonal  (ISO) 

standards. 

M   |n    „... , ^^t«! »«.her Firms Indu.trl..     As with 

the caae with the industrial inrtitut.s, the »«»ber fir«, .hould be ap- 

proached to provide the bulk of th. operati« budget ba..d on «. per- 

centage of sales or transfer costs of resins and »les of fabricated 

plastics articles since the Centre will have the re.pon.ibili y for th. 

growth of the indegenous platte, industry.    It is the general and in- 

deed the indispensible tas* of th. Centr. to monitor con.tantly th. oua- 

Utv and uniformity of polymer, and r«in. of all sourc.s which ar, pro- 

duced and then fabricated into end-u.e forma. 

„„ ^ ,IW.     It i. th. concept in thi. financing 

plan that after the Initia! capital Itoti«. »—»» * «••"• «'-• 
such a. the World Bank, region»! financial inrtitution., gov.n».nt. of 

developed countries,  and privat, ban*, and Lnding inrtitution., th. long- 

rang budget Plans should b. pr.par.0. in advance, 3 to 5 jr.«-. ««* — 

.tant revision or adjustment so that in due oour.. th. budgrt of th. 

Hodel Plastics Technology Centr. »ay b. «IM by m«b.r indu.try a...« 

„ent and by contracted project work for oth.r indurrle, that majr hav. an 

interest in increasing the market for piarti« components. 

„.1?. 1 Planning group or committee organised within th. Governing 

Council  should be accorded the responsibility for allocating fund, for 

annual  forecosts,  in turn studied,  reviewed and adjusted ..»i-annually. 



11.1*.   Once committed  to   incorporation as an approprintc   'egal 

entity either in one country  or as a regional   combine,   the  continued 

viability and foreward  looking competence  of the Model  Plástico Tech- 

nology Centre should be an accomplished   fact. 

11.14. Allocating financial  support  of the Centre operating budge*. 

In the matter of allocating financial  support  for the Model   Plastics 

Technology Centre,  it  is suggested tnat an allocation from the member 

industries be made in relation to: 

(a) annual plasticu resin manufacturing and 

(b) annual plastics fabrication. 

Since each is a separate industry in a manner of classification,  it is 

suggested that their respective annual volumes be assessed from statu- 

tory research and development allowances usually in the average of 5.0 

percent,  split 50/5O between research and application, the latter being 

synonymous with development. 

11.15. I* can be rationalized that both, the manufacturing and the 

fabrication industries inclusive impose their own inherent  specifications 

on the plastics material.    In the final analysis, the end-^use item dic- 

tates consumer acceptance and economics, and will so dictate over the 

essential characteristics of the plastics polymer and specifications for 

the reain.    Thus, fabrication technology will dictate the essential 

characteristics.   Therefore,  it is believed proper to set up an allocation 

schedule taking into account, so to speak, both the incoming plastics 

material to the fabrication and the outgoing fabricated article moving 

to the consumer. 

11.16. In substance, a rational and equitable system for financing 

the operating budget, distinct from the initial capital investment, is to 

start from the annual production and annual fabrication figures for a 

given country or region to be served by the Model Plastics Technology 

Centre.    The system is now outlined in the schedules for the operating 

budgets indicated in Table 9a and 9b.    In this computing schedule,  it 

must be recognised that these are pure assumptions for the averaged cost 

data and the stated research and development coBts.    The schedule of com- 

putation allows any assignment of these critical cost factors ao may be 

agreed upon by parties concerned.    However,   it  is a useful  system to apply 
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and can be revised in consort with the opinions and preferences of 

the Governing Council » 

11.17. For the initial,  start-up of the Model Plastics Technology 

Centra, Table 9a provides a net allocation of US dollar 396,000 on 

an annual plastics tonnage anticipated of 16,000 MT/a with an actual 

case of a developing country,  against an estimated cadre operating "bud- 

get,  exclusive uf the capital construction and capital iteras, of US 

dolía n 399,400.    The deficit here is tolerable and, for book-keeping 

purposes co"ld be equated by simply adjusting the computed factors 

applied in (7) and (9) of Table 9a. 

11.1B, Next,  for the established operational phase of the Centre 

as shown in Table 9b the surplas of US dollars in the third year can 

be utilized for the following purposes 

(a) Return to the funding pool of the extra-regional financial 

institutions to build up a reserve for other plastic 

related projects 

(b) Return to the host government or host regions assuming this 

is « regulatory requirement for future contingence« such as 

maintainance and modernization of the Centre or expanding 

its missions and functions 

(c) Re-allocated for additional procurement of machinery and 

especially laboratory equipment. 

There may be other surplas   diepoeition», e.g., rebate to the plastics 

manufacturing or plastics application industry    Preferences for the 

annual balance on the operating costs versus funding will be a matter 

of indigenous judgement. 
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VII.    Projects for the Model Plastica Technology Centre 

12.        Within the preview of the missions and functions of the Centre, 

there will be a series of development and evaluation projects to ensure 

maintenance of high technical standard, competence in fabrication tech- 

nology, and developing novel articles and processes to guide the 

petrochemical and its consequent plastics industry into maximum utili- 

zation of their investment.    These projects shall be clearly stated in 

terms of (a) immediate, substaining programmes to assist these indus- 

tries and also to develop new markets and (b) long term programmes that 

will assure economic self-sufficiency of the member industries and also 

search out unique plastics application for the betterment of the national 

and regional needs. 

12.2.    Substaining program»»»     Of prime concern to the pip    ics in- 

dustry, there are conceivably a number of sustaining projects for the 

Centre to assume with the following, topical programes a» examples: 

(1) Routine assessment of »tandard and off-grade resina for per- 

formance in fabrication »uoh as injection   molding, extrusion 

and specialty fabrications in relation to acceptance 

for production. 
(2) Preparing test data on fabricated articles as well as the resin 

material against conventional standards presented by ISO, ASTM, 

national standards, etc. 

(3) Proofing n»w fabricating, operating conditions and mechanical 

innovations to production line for customer fabricators. 

(4) Maintain continued economic assessment of fabrications with 

respect to earnings (profitability). 

(5) Maintain fundamental chemical analyses and physical characte- 

risation for trends in changes not otherwise detectable by 

specification tests. 
(6) Provide technical assistance on product (article) deficiencies, 

notably mechanical or environmental failures in relation to 

fundamental chemical and physical characteristics. 
(7) Develop and evaluate plastics scrap rework systems and economics. 
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12.3.    T.nnfi term programmes     Taking cognizance of the fact that 

resin improvements and  changes are constantly being developed for a 

number of reasons, the  Centre directorate will be concerned with con- 

tinued up-dating of its expertise in recognizing these changes and 

hence maintain development programmes.    The following are suggested 

examples* 
(1) Evaluate new cross-linkage grades of polyethylene for rota- 

tional casting from the standpoint of improved endurance and 

economic merits for national planning of future polyolefin 

polymer production and capacity. 
(2) With regards to (1), procure on lease basis a pilot unit and 

prepare a detailed cost analysis for patent and know-how li- 

censing. 
(3) Evaluate formulations of Polyvinylchloride resins for grades 

moat suited to the regional climate and environment with con- 

sideration of developing a captive chemical intermediates in- 

dustry. 
(4) Develop design concepts using plastics for inexpensive housing 

and institutional buildings. 
(5) Provide technical information and data for national planning 

agencies. 
(6) Provide on-the-job experience for plastics technologists and 

operating supervision personnel, prepared to undertake manage- 

ment responsibilities in plastics fabrication. 
o 

12.4.   These are obviously illustrative programmas that may be over- 

lapping in »ope and objectives and it may therefore be a matter of pri- 

ority for choosing the programmes more relevant to the needs of the 

plastics industry,  rather than substantive devision as indicated her«. 
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TABLB  1. 

AGGREGATE MANNING PERSONNEL POR A MODEL PLASTICS TECHNOLOGY CENTRE 

Section 
Profes- 
sional 

Technicians Secretary 
CI eri cal Craft s Laboratory Operators 

Directorate i(a) — — 1 — 

Administration 4(b) — — s i 

Fabrication Technology 3 — 6 ? 5 

Materials Touting and Evaluation 3 6 — o o 

Applications Development 
and Engineering %] 

— — 3 — 

Plastics Basic Science 4 4 1 1 — 

Totals 19 10 7 14 a 

(a) Does not include Senior Scientist serving as Assistant Director, 

(b) Includes librarian. 

(c) Includes draftsman. 

(d) Includes cost-analyst  (business administration degree or diploma). 
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TABLE 2. 

Comparison of Suggested Manning Strengths 

considered in selected UNITO mission surveys. 

Nature of 
Organization 

•Il»..!..IB J. J ._l_j. 

Plastics 
Inst.-Chile 

Plastics 
feohn.Centre 
Nicaragua 

Applied Poly- 
mer Inst. 
Burma 

I! 
Category Projected Plastics 

Production (Estd 1957)|Prof#s. 

¡jsional 
u 
R 

Wf/i Technician 
Operators 
Craft« 
•MHnHMMVWV! 

Clerical 

67.-50 »    (not indicated (n/i)) 

Non- 
skilled 

»Referen- 

total tow ZI•' J ITI) 

•nnf • •••!!••••>! 

J 15 

Compared with 

Model Plastic 
Centre 

Î 35 
:»>2«»ait3siiis!Bci»ai:»tx«»ii 

19 3 57    JTMt «kmft 
|    study 

•••^•••••••••••••••MtiraasaniiilaBaaiiaaUaBsalBsaBiiHBtt 

<p/i } Beans not included. 

•IHakâvaiÉla •M, 
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TABU 3. 
Sa^gitted apace facility allocation fer initial planning. 

D/ 

Cantra Function Spac« 
Squara «etere Coaaent 

Officia 400 5 aodulea of 
60 aq. aetere(a) 

Laboratory 500 10 nodulai of 
50 eq. eaters 

Fabrication Area t,800 Ope» area with 
aobila equipment 

Shopiv atora«« ana 
giGmTwu reaervt 1,800 

1 «hop araa ami 
1 etorage araa 

Total 4,5« (fc) 

(a) Location to includa infornati on and fil« cantre 
(b) Coap&rti with 4,000 eq. aatera of Monograph Io.5 (Pl5) 

ft 

ta 
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TABLE 4. 

Table of recommended equipment and estimated costs 

Description 

Fabricating Equipment (s) 

Injection molding-general pupose 
-moulds and accessories 

Injection molding - special projects 
-moulds and accessories 

Extruder - general purpose (SS) 
-dies and accessories 

Extruder - special projects (MS) 
-dies and accessories 

Compression molding (lamination) 

Calender mill (3-roll) 

Banbury mixer (A-unit) 

Turn-roll mill 

Cube-cutting 

Ovens (nylon vacuum, etc.) 

Burn-out bath (screws, plungers, etc.) 

Sander, blast type enclosed 

Sub-total 

Materials and Product Testing 

Mechanical properties and standard!, 
Tensile, flexural, compression 

Impact properties: 
Film, 
Mouldings 

Tear 

abrasion 

Hardness 

Creep test, anxiliary components 

Heat distortion testing units 

Melt Indexer 

Total 
Cost 

(Allowance) 

US dollars US dollars 

2 
2 

2 

1 

2 

2 

2 

10,500 21,000 

500 
1,000 

1,000 
2,000 

300 600 

2,500 2,500 

2,000 4,000 

- 2,000 

- 5.400 

1,600 3,200 
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Plastograph with accessories i ?.yv 7,500 

Thermal  conductivity- 1 2,r,00 2,500 

Water vapour transmission 2 *, ?00 2,400 

Colorimeter (tricolor stimulus) " 5, ore 5,000 

Electrical constants  (î),K,  etc.) " 4,W 4,W, 

Electrical stress test • V5no V)00 

Torsion pendulum tester ' '.,400 5,400 

Cal culators, desk 3 -,qeo 5,4 00 

Interface for AD conversion « 7,")00 7,500 
complete with tape 

Sub-total 8^,400 

Chemical characterization and exposure 

Machin« «hop and mechanical items 

Spectrophotometer IR 
Spectrophotometer UV 

1 
1 

9, ooo 
18,000 

9.000 
18,000 

Gas   Chromatography 2 4,50o 9,000 

Gel pertneaton chromatography 2 5.5OO 11,000 

Atomic absorption 1 12,500 t2,500 

Polarographie analyzer 1 8,500 8,500 

Heatherometer 2 7Ó00 15,000 

Mass spectrometer (flame test) * 1 22,500 22,500 

OTA-TOâ-DSC Analyser 1 9,000 9,000 

Autoclave 2 1,500 3,000 

Microscope, optical 3 1,500 4,500 

Microscope, SB! 1 17,500 17,500 

General laboratory items (var.) 15,000 15,000 

Sub-total 154,500 

Lathe 2 5.5OO 11,000 

Mill, general purpose with accessories 1 7,500 7,500 

Mill,  special computer programmed 
for mould replication 

1 37,500 37,500 

Grinder 2 2,500 5,000 

Saw, band 1 4,000 4,000 

Chrome finishing 1 5,500 5, sou 

Aluminium anodizer 1 3,500 3,500 

Sub—total 

^_^ 

64,000 
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Supporting Services 

Typewriters, varied 

Duplicator, desk, small 
Duplicator, text, heavy service 

Computer stations, TWC 

Sub-total 

f 

Combined total 

Furniture and furnishing« 

Offlo« desks 

Werk desks 
Work benches and tables 

Cabinets 

Shelves 

Laboratory bench 

¡laboratory shelves 

fot»!, equipment and facilities 
(less land and building) 
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TABUE v>. 

B>o«pit\ifc*ion of ecuipmtnt oo»t« tor functional (Section) categorica. 

Thia 
Study 

Model PTC 

Plastics 
Stand 

Lat.(a) 

Fabrication 

Teating - Phye., Mach., El«c. 

Chemical PropartU« and Lat., 

Mechanical »hop and crmfU 

Supporting,  adulili at ration 

fat«! 

172,500 176,100 

«3,400 362,629 

154,500 2?9,?60 

64,000 13,900 

39t 100 («/O 
513.500 781,709 

Furnitur« aad furaieatact 4M5© (*/i\ 

559.950 (781.784) 

(a)    M n «graph Mo.5 (Patraofcaalnal  Iaduatry Sari«) 

(a/i)a«ai • »9% indioatad 

(781.784) »eaa» that the eatiaat« i« inooaplet« 
in thii oaae. 
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TABUS 6. 

OpraiìIìE budget for wanning personnel in two levels. 

Position Title 

Manning level 

(a) initiating 
Cadre 

(b) developed 
established 

Hò7\ us. S equiv.   I No. US.$ equiv. 

A,    directorate 

Director, Centre 

(Associate nireetor) (a) 

Secretary   (Hen i o r) 

nerk 

B.    Administrative Section 

24,000 

5,600 

29*600 

1 

(1) 
1 

C.    Fabrication Technology Section 

30,000 

(24,000) 

5,600 

3,800 

39,400 

PWMrifl^Pw^F 1 •«6,000 1 18,000 

Assistant Manager - ~ 1 14,000 

Project Engineer 1 12,000 1 12,000 

Librarian * 10,000 1 10,000 

Secretary 1 4,800 2 9,600 

Clerk, file 1 — 1 3,200 

42,800 66,800 

Manager 

PI-urtine Engineer,  Senior 

Haetiee Engineer,  mould design 

Operator,  Supervisor 

Operators 

Machinist,   Foreman,   crafts 

Machinist,   craftc 

Secretary 

Clerk 

Maintenance,   general 

<6,000 

H,000 
13,000 

^0,000 

12,000 

7,200 

'2,000 

4, BOO 

3,?00 

%R00 

93,000 

1 

1 

1 

5 
i 

2 

1 

2 

20,000 

18,000 

14,000 

10,000 

30,000 

7,200 

12,000 

4,fl00 

3,200 

7,200 

126,400 
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D. Materials Testing Section 

Manager, materials science i 16,ono 1 :>o,ooo 
Assistant Manager _ — « "iSOOO 

Technologist,  quality control * "2,000 1 <4,ooo 
Technicians,  testing 3 18,000 6 43i?oo 

Technician, electronics i 7, POO i '0,000 

Technician, mechanics i 7,2CO 1 7,200 

Secretary i 4,800 1 4,800 

Clerk 1 3,200 1 %200 

68,400 r8;4oo 

E. Application Engineering 

Manager 

Engineer, moula design 

Engineer, structural design 

Engineer, cost analysis 

Draftsman 

Model craftsman 

Technician computer 

F,    Plastics Basio Scieaoe 

16,000 

%euo 
12,00 

12,000 

7,2000 

6,000 

7,200 

72,400 

20,000 

16,000 

^6,000 

14,000 

16,000 

^5,00u 

7,200 

'04,200 

Manager (Associate Director) i 20,000 1 24,000 

Soientist, polymer chemistry 1 "6,000 1 '6,000 

Scientist polymer rheology 1 . <7.000 1 •7,000 

Scientist, polymer physics 1 *8,000 1 '8,000 

Laboratorians 3 
18,ooo 4 24,000 

Secretary - clerk i 4,?00 * 4,?oo 

» 93,roo •O1t?00 

Combined total 3Qi),400 î)5^.4O0 
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TABLE 7. 
Summary of Investment Cost, inclueiv» capital construction ooata. 

Area us i 
»¡ttiv. 

US S 

•luiv. 

1.    Land 15,000 417,000 

2.    Construction 
a.    Plant (Centre) 
"b,    Offio« 
o.    Land readjustment 

* 4,500 
1,500 

575.460 
172,500 
20,700 

3. Fabrication, tasting «quipswnt, 
furnitur« and furnishing 
(Tabla 4) 

4. Installation of servio« 

5«    Miscallaneous construction 

6.   Miscellaneous fixturss 

f68,oo0 

55t#f50 

435« ^0 
76,700 

42,100 

Sub-total f,3OO#3J0 

7,    Architects deaign and suparviaion 2)0.040 

fOTAL 2,530,430 

• Working axaaple far the plant starting fro« 3.000 sq. waters, 
1f6f»1ff 2 with 15 $ mmmX eaMtmotia» ©••* inert**« tad «Utk a« 
estimated 20 $ savings due te usa of plastica constructions 
(«.g. panais, furniture, «to,),   ftem «tartine fra» ina • 417,000 
figure of Monograph Mo.5 *• obtain 

(417,000) x (f^§§) * ( 1.15) * (0.ao)   .   575.400. 
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TÀllE 8. 
ìli Platin qw^oloy nan4wa 

la ¿•vtlopinp oountri«»«. 

Gott    itM 

t.    Capital eoftitruetion (Table 1) 
«amtanaaoe, moderni gat ion 

2. Operating budget  (Tabi« 6) 
Qadre («tartin«) 
Full etrenfth 

3. Contingencies (Allowance) 
Material procuraient 
Spadai service, projects 
protra«« (ISO) etc.) 

TOTAL 

*}•*    funded byt 

WerH Bank (»taiawi) 

Rational bank 

ötvaloped (?ander) country 
>©** taf ioni 
H©tt Country/ 

Industriai Iaatitutaaì 
Mastici Instituto«    / 

Alain Manufacturera "I 
Maaties ffcbriemtion firms J 

TOTAL 

Combined capital construction 

and operation budget (lis. |). 
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TABU 9& 

Part A.    t«tis*tins Imtitabl« Fundía« Scnsdul» 

for initial opratiti* budjtst. 

To eonpat« initial allocation of financial support by th* plastic« 

«anufacturere of rttin «ad ino pi art io« fabrioation firn«. 

Maio Assistions (ifrpotlitioi Qui) 

(O   Annual piasi let rooin production 

(2) Annual plastic« fabrication (aoavorolon) 

(3) Avtrago annual reein transfer oort (price) US» 

Average annual fabrioation oort (priée)       US* 

factor of 2 x (3) 
BAS allocation polyaer product io L 
Research and development 
Development (application) «hare 

R * D allocation - fabrioation 
Re March and development 
Application« (development) «bar« 

(4) 

(5) Ave 

(6)   Av« 

16,000 

16,000 

I    »/i 

Computed allocation for th« Model Plasties 
Technology Cantr« 

(?)   Prom plastic« (resin) production 
(\%m i).lOOO.(It«si 3).(4f) 
( 16.000)( 1000)(0.33)(0.025) 

(8)   ftm plastics fabrioation (conversion) 
(Itou ?).l000(lt«si 4).(5b) 
(16.000)(1000)(0.66)(0.0?5) 

N«t allocation for initial operating budget 
(compare with Table 6, deficit) 

0.33 
0.66 

5.0 
2.5 

5.0 
2.5 

U8t132,000 

US» 264,000 

US»396,000 
US»(399,400) 

1 kg. 

1 kg. 

Í 
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TABLE 9b 

Part B,    Estimating Equitable Funding Schedule 

for established Centre operating budget 

Purpose 

To compute allocation of financial «mpport by the plastics manufacturing 

of resins and the plastics fabrication firme in the third year of Centre ope- 

ration. (Assumes growth of annual plastic» production tonnage from 16,000 to 
30.000 MT/a.) 

Basic Asausjptions 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) Aven 

Annual plastics resin production 

Annual plastics fabrication (conversion) 

Average annual resin transfer cost (price) 

Average annual fabrication cost (price) 

factors of 2 x (3) 

Average Râ D allocation polymer production 
(a) Research and development 
(b) Development (application) share 

30,000 

30,000 
USI 

W/a 

Iff/a 

0.33 / kilo 
0.66 / kilo 

»rage R * D allocation plastics fabrication 
(aï    Research and development 
(b)    Development (application) share 

Conputsd allocations for the Model Plastics Tedinole^ fw^ 

(7) Prom plastics ¡resin) production 
(Item 1).1000.(item 3).(4b) 
UO.OOO)(1000)(0.33)(0.025) 

(8) Prom plastics fabrication (conversion) 
(Item 2).1000.(Item 4)(5b) 
(30.000)(1000)(0.66)(0.025) 

2.5* 
2»5* 

5.0 % 

2.5* 
2-5* 

5.0 * 

24? ,500 

Jlooatton for operat^ b^r+. 
compared to 3rd year operating budget (Able 6) 
Surplus for contingencias, procurement of new 
equipment and new technology. 
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HEPDIITKW OF TEWS 

Explanatory note 

In this presentation a number of terms have been used in a meaning that 

»ay often be quite different fro« that implied in the other technical and »on- 

technical discourse.    This appendix providea now appropriate définitions to 

clarify or perhaps restrict the meaning of selected words applied in developing 

the concept of a Model Plastics Technology Centre). 

Crafts 

Skills or trades related to mechanics, machinists, welders, pipe-fillers, 

electricians, etc. 

Formulation 

Additives added to a polymer, usually direct fren the polymérisation, 

in a blend most suited for providing either processability or scese end 

use feature or both. 

Laboratorian 

One who has acquired a technical experience), without formal institutional 

background training, in laboratory practise with competence to follow and 

maintain procedural practises and maintenance of laboratory equipment. 

Plastics 

A general connotation of an industry or a plurality of fabricated articles. 

A careful distinction is mads between such a meaning and the substantive 

description of the precursor materials, notably polymers and rosin which 

in themselves connote different states as further delineated by définition 
of these terms in the Appendix. 

Plastics engineer 

One who has a recognized institutional baccalaureate degree or diploma 

attesting to training that will qualify for the manufacture of plastics 

articles.    Usually trained formally in scientific disciplines, a plasties 

engineer acquires this competence by supplemental experience with plastics 

fabrication. 
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Polymer 

A M*h molecular weight  chemical entity that  is definable in terms of 

cheaical and physical properties.    A distinction is made that for fini- 

shing purpose.and required mechanical nnd eervice endurance,  a polymer 

is not necear rily a finished item for the consequent fabrication.    Tt 

is usually compounded and physically modified from a raw polymerization 

product to what  is usually referred to as plastics resin or simple resin. 

Professional 

A person having attained a university or institutional degree equivalent 
to at least a baccalaureate. 

Project 

A major undertaking in the nature of studio, of process and materials, 

including economic forecaat. or projection., or fabrication compaigns 

recuestad of th. Contro involving so«« major expenditure of manpower and 

expense with stated technical or economie objectives. It differs from 

programme, which on arbitrary basis represent a segment of a project or 

» sustaining activity of the Centi*. 

Programme 

A specific activity of the Centre involving some narrow and weH-define* 

ta»k, .urvey,  or expedient collation of data.    The term is arbitrar* but 

intends* to draw distinction from a isejer activity involving major expen- 
diture of manpower and expense. 

A eompounded phy.ical fors, of pelyaer with .pacific additives that qualify 
to specified grades of the plastics trade. 

9ttpeeriPtion 

Referring to financial apport for the Centre, a mean, of funding baaed on 
soae annuelised sales of plastics articles. 

Technician. 

One who ha. required experience, without formal institutional background 

training,  in plastics technology and may have a specialty in one or more 

types of plasties fabrication or testing prodecures.   (This item is dif- 

férant fro« the statutory interpretation in some countries where a tech- 

nician is on par with the definition given here for a professional.) 
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Vendor 

Referring to selling country,  whose industrial  firms have an established 

trade in machinery, emnnment and know-how for the plastics industry of 

the developing country. 

O 






