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II       INTRODUCTION 

The UKIDO mission  in Nicaragua consists of a team of plastico'experts, 

and it was organized  in response  to the  request  by INFOl.'AC,  Instituto 

de Fomento Nacional,   the governmer.t ag«r.cy responsible  for i he 

development of the  industry in Nicaragua. 

The team member« are  Mr.  Aloœ Griff, Kr.  Leslie Breden,  Mr.  JeaJi "clonic; 

headed by Karl  A.   Rohé, visited Nicaragua for the purpose of 

1*        discussing with plastic manufacturers and convertors, 

as well  as government agencies ani other relevant 

institutions,   the specific needs of the  induotry short 

and long-range; 

ii.        establishment  of standards,   standard procedures and 

quality-control methods} 

ill*        ooapose proposals for the establishment of a plastics 

technology centre in Nicaragua in line with the 

iaamdiate requirements of  the industry; 

iv.        immediate tectuucil assistance to the fabricators; 

v*        initiât« a number of seminars covering the major 

technical and economical aspects of the indusxry. 
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Government   and F'.asticp   Industry 

In establishing the   plastica  technology  centre,  special   attention han   bren 

given  by  the  mssior.  to the   interacting domains  of government,   the plastics 

industry,   and the  proponed   plastica  technology  centre  itself.       Consideration 

has also been given   to the   importance of  the  plastic? consumers in the 

development   of the  plastics  industry in the  future. 

Government 

The plastics  industry  i3 undergoing a  procese of backward  integration   from 

the  production of plastico   finished foods  tc the manufacture  of polymer».        In 

view  of the   recent  growth   of the  plastics   industry,  however,   increased  priority 

has  been f
Tiven by the Government   in the development oi' thio   industrial   sector. 

The mission therefore,   conducted a number of discuBaions  with the appropriate 

Government   and industrial   authorities.       (See  appendix l) 

The outcome of these   discussions led  to the assurance  by  these authorities 

to give their support to the  establishment   of  the plastics technology centre 

including  financial   contributions  ir. the  form  of land,   buildings,  utility 

services ar.d other miscellaneous expenses.       The authorities agreed that there 

waB an immediate need to  request IWDP/UNTDO technical assistance in the fora 

f experts,   fellowships and equipment.      Details of these are  given under VI. 

The Plastics  Industry 

The plastics industry is developing rapidly to satiafy the local consumer 

nee is particularly in the  areas of packaging,  agriculture and building.      The 

industry is  facing a number of problems which are affecting its development. 

The main problems are: 

i. lack of standards,  testing and quality control   procedures 

insufficient qualified technical  personnel 

out-dated processing techniques and equipment 

out-dated dies,   tools and noulaa 

lack of up-to-date information on plastics technology and application. 

:i. 

iii. 

iv. 

V. 

These  problems were conveyed to the mission through plant  visits and 

organized lectures given by the mission members. 
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Follo«i„« thes, discutions it »a. decided by the manufacturer, that 

• plastic, manufacturer, association should be set up as soon a. possible. 

This „., „sociation would *ive it. full   support to the establishment of a 

plastic, technology centre through it. members.      The association would 

•l.o make  contributions including money and personnel. 

The mission also got  favourable response from some equipment manufacturers 

in lurope to set up a plastic, equipment  spare parts service in lacuna. 
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III    STATUS Of THE PLASTICS  IN0Ü3TTTT TH KICAIWWA 

1. Bumber of co-panles 

At the «nd of 1971,   there are twenty-eight companies.    The eldest 

ones are three acrylicaipn factories and a »aldini; and seating 
factory which dates from 1950. 

The first industrial pianta vere established ia 19«>8.59.    The 

growing nuaber of companies ia the following:  19?8-5|  1959-6t 

1960-81 1961-91 I962-II1 1963-13J 196*-19| 1965-21» 1966-251 
1967=261  1968-261 1969-281  1970-28; 1971-2? |    TbrPTC  plant  (Poli- 
casa) dates from 1969. 

Annex 1, is • guide to the Nicaraguas companies established and to 
the products manufactured by  them. 

2« Installed equipment 

2.1    Molding- by compression 

There are only two companies using this ay s tea.    The distribu- 

tion of the machinery by capacity is the  following1 

Automatic preases fro« 2 to k tona 

" " of 50 • 
" WW       ICQ M 

total 

2 

1 

JL 
k 

One of the factories aakes reeorda «1th fovr reord-preaelag 
•aehines. 
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2.2    Injtctlon aoldlna 

Flwa ooapanlaa arp  uainr this »rut«»»,  and  their «ouiptent  la distri- 
bu tad by aoldlng capacity aa folloaa: 

Fra.io#a of lese than 20 era.  ahot capacity 

" froa 20 to 50 gra.  oket capacity 

" "    31  to 6c    " " 
M 

m 

M 

m 

•m 

n 

m 

" ¿1 to 90 " 

" 91 to 120 " 

" 121 to 15C " 

" 151 to 2C0 " 

" 201 to 250 " 

" 251 to 300 " 

" fOl to 500 " 

" 501 to 750 » 

" 751 to 1000" 

•ora than 1 kg. 

H 

fl 

M 

tt 

It 

H 

N 

tt 

I« 

» 

M 

N 

7 
2 
h 

2 

3 
2 

2 

2 

2 

31 

fmro« eoapaalaa usa this ayatea.    Ta« diatribution of oqulpaont by 
•elding eapacity la as fellows: 

lsss than 1 lt. 1 

fro« 1  to 1.99 Ita. 3 
"    2 to 2.99    " 4. 

•    3 to 3.99   " 2 

"    % aad «jora « I 

total a 

floro Is only OBS aaehiaa that blow soldo rigid PVC bottlos of a 
litor. 
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2,k    Extractor. 

Thin section is most iarortant)  it  coaprehenda eight factarien ueir.r 
the  following equipaant« 

extruders of a ocre* diaaeter of leaa than 30 ••• 
fro« 30 te  39 ••• 

••    6o "    7*» " 
«    75 »    8o " 
n    90 " 119 " 
»' ITC "  nnd aero 

far shoes of rotating tables of 2 »olds 

tot«! 

2 

6 
8 

5 
1 

5 

JL 
3? 

The •sjority of the onuipaent is poos'  for producing fil*  (1*>)\ 

polypropylene  fibero (¿),   pipe (9).     One anchine  is eouipped  to 

handle leaineteri   flat sheets,  enetber «1th creeshead die  for in- 
sulated electrical wire. 

2.5    Potation  »oldinr 

This systea is uxed by one cespany only, alth  three evens,   and 

they could «anufacture aolded products of Yinyl  plostisol  ar of 

polyethylene up to a capacity of approxiaately  2 Uteri;. 

2.£    Therroforainr 

The aerylie-rign factories use the system of forcine by heat 

seal era und coapresnion,  or remuai application with an infarlor-oua« 

lity equipaent of local aanufacture. 

The eoatinuouB-autoaatic  thiraeforaing has net  been used yot in 
Nicaragua. 
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2.7   Fo«w 

Th.r. ara  two kind of  installations  for expanded  roly.tyrone in 

Mock, or .old.« port«.    One installation  for cor.tinuou.-il«iHt 

polyur.thane and on.  for rigid polyurethano in blocke. 

2»8    laainatia» 

On. company «nufactur«. Formica with  a pre.* of  flT# plllt<tll.# 

2.H   Secondary  t»ehnlca 

»• ua. this ter*, by  comparison with  the term basic  teorie, o' 

to.pr.a.ion,  inaction,  ..tnalM,   1B r.*.srd  to  th*  finish  or deco- 
ration of  finished  or  8»iii-fini*hed  producta. 

Thar, are eight fl.*ogr.PMe .achine,  for printing  filmt 

10 en.  of      on. color 

*0 to *»9 en. two colors 

50 to 59    "  three color» 

50 to 59    « four colors 

2 

1 

1 

1 

»a fcaat ae.l.ra for bag. Md sack« of Polyethylen, are di.tribut.d 
•a foilova i 

automatic Bachine* of leas than 1 ««ter «id«      6 

" "    1 B.t.r «id. and mor«        l 

total 7 
»•«•• are ao.e hut..t,HS| band r.ehin.s that ha», not been  t.k.n 

tato considerata b«c.us. they are rath.r rudimentary. 

»ara i. on. la.in.ting d.vic. for  fil. ani «,.  fOP ..boosing,    T*. 

Mgh-fr.q«.ncy welding «.chine, ua.d  for FVC ah.et .r. distributed as 
fellawat 

high  frequency generator« from     1 to 1.99 kw.      h 
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high fraquancy ganaratora  fro« 2 to 2.99 k».        9 

"    3 to %99 kw. 
" " " H   6 to «or* »• 5 

total      16 

2.10    Hold-güXlr.g;  e^uiroent 

•oat coaeanlaa h<ura s tool   roe« for ««win* «est of thoir »old«. 
Tha inatallad aquipaant of fair quality covpriaaat 

lathaa 16 

«rills 11 

»Ultra k 

pantographs 3 
hopping 
anchina« Z 

Cr indar« 3 

annaalinff 
ovan a Z 

•park aroaion z 
»latiag i 

Thara i« only on« training tool-aakiag aehe«l that aakaa »old«, 
aacaaaoria«,  and  toola. 

3-> Lifa and obsolescence of the aguiwaant 



- 11 - 

3«1 14.f« of rain «nulpmant 

In industrialize* countrl«« lift of the fabrication «quipaent li 

••tlaated a« follo»»t 

eoapr«e*lon prosa«« 

injection prosata 

blow aoldora 

•straderà 

•alendarettee 

•aitipi« platane proaaoa 

hlah frequency weldla* ««chinea 

years 
12 

3 to 5 
3 to 5 

10 

15 

15 
10 

In Central  Anerlc«  th««« statistic« can b«  incr««a«d by «tain* a 

•©efficient of l.s for estrudere, ce«pree«lee pr««««e,  blow *ol- 

dere,  enltlpl« platea prtesea, up to 2 for injection prei )t>ees. 

J»*    8qMlpaent.r«pl«eeB«nt plana 

•• »ould bav« to eoaalder replaeeaont plan« for equipaent inatalled, 

takiap into eonalderation th« approximate date of installation of 
the aqvipaient. 

Tae following plana for r«plae«a«nt weald aupply,  theoretically,  the 

fatare date« far replaaeaent of laporUat equipaent. 
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1972-73    Injection blow roldiBRi   5 cf 6o  gra|  1 of 90 grsj   3 cf 120  nr«| 

2 of 1?0 gra;   3  of 2'40 (nrn|  1  of 350 gr«| 1 of ^50 grai   1  of 

720  frro;  i:xtru1erat   1 of  ^5 t>a,   1   of 6o M,  blowarst   *  of  1  li- 

ter,  1  of 2 liter,   2 of  3  liter,   1 oft litert 

197'» Injection nacMn^ai   S leaa than  20 praj  2 of fo grs|  1   of 90 gru; 

1 of  123 grnj   1   of  250 groj 

Extrudarei  1   of  35  »»J  1  of fio  ••! 

1975 Extruder«:  2 of  30 a«,  3 of ^5 «•>  1 of 60nat 1 of 90 ui| 

Blowers:  1  of 10 literj 

Bigh-frenuency  »eldinir »achires:   *» of 1 kw;  3 of ?  to  2.5 kaj 

Shoe  ^achires:   1 

1976 Extrudern:  ?.   of  '-0  mm 1  1  of 60  B»«J   ? of 90 r.«| 

1977 Injection «achines:   1 of 3CC gre,  1 of 720 gra,  1  of 1 kg| 

High  frequency »ei-ierm  f of  2 kwj 

1978 Extruders:  1  of **5 ••!  high frequency »elder«»  1  of 6 k«l 

1979 Extruder« 1 1 of 50 aa, 1 of 80 •«, Mgh-frequeney ««Id»ras 

2 of 6 k«.  end  nor« 

198r Extruders:  1  of **5 «a. 

>jti««tinf the  replacement  of aachine« of the aaae capacity aad at   ta« 

iae prie« of that of 1971,  and taking Into consideration a growth rata of 

production which would duplicate itaelf in fire yearn,   the ainiwua amount 

of convoraion during the lapse of ten years could be approximately sstitui- 

v  1 as follovs at the sare rate of growth: 
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1972-73 Ml ¿>.3oo,cro. dollars 
197* » i.ccc,rcc. 

1973 " l.ico.ccc. 

1976 « l.ioo,ceo.   •• 

1977 •• l.ioo, ecc.       " 
197ê «• l.ccr.cro. 
1979 " l.ioo,ecc.       •» 
i960 » i.ojo,eco.       » 

I.«tallatto.  for new  fabricating ..tM, ha*, not b..a inolud.d  h.r*.    Tr.y 
•r. iaeiadad i. th. aar,.,...    .-. al„ inelud# hw „M |roj#et- taged en 

k.o.n  t.chaie..    i„  other word.,   th. annual  oonv.r.lo. .ho«ld b.  ar«„r,d 
«•• aillloa dollar«. 

*•     Cowm«ytloB of  plaatlc  rea refríala 

*•*    Conauaptlon  hy  aat.rlal 

T«bl« I  fir«, th. «atl«at.d • cou at  .f eonaaaatlon ay to. 

•f Ik. diff.rent ..Urlala ua*d  1. l9€?,  1963,  19^,  19*7 

aad 1971.     Sealna for paint  and  adhealv.a hava net a.«a 
laelvd.d. 
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ÌÌ2 196» i\>6*» 1*67 1971 
>tr, fcR? 1CÍ7 lcro I.838 
- - - 55 29ê 
5C ?rc '13 ?r« 809 
U 71 Uqñ 9«.8 69O 
?? i»7 in ?<K) 8*0 

— 
•• M 33 

18 

•»9 156 36* ... 10% 
*»9 l*>4 36«> ... *0 
- - - ... ne 
- - - ... - 

3 2.5 4 • • * 8.5 

• . • • • Ito 

Polyäthylen.«  lew density 

Polyat»iyl»re  hifh  dev.*it* 

relyrrorl1?".« 

Polyvinyl   chlor i it   • 

PTC plastici cera 

Copolymer«  VC-AC 

St.*n<Jnrd   polystyrène 

•'olyatyrene   Tediur   i-ract 

Polystyrene  t\çh   irpact 

Expandable  ^olystyrrn« 

«BS  pad   SAN 

FolyatthylT^tnacryl it» 

íhtlolforanlishyia   for 

i»pr«rrïatiB2 

Phenol forwaHahvi s   T>o*f1»r 

for polding - - . 

Kelaaiae  for  iapreraitlnr      - - - #t, j}e 

Melarine  row<l«r   for  T.oHing ... . j» 

^•y-tar. 35       38 50       ... <5 

te Polyurethanaa   •• . 

Polycarboaate ... . % « 

«•her _ «- 

>f8    ^,5    ?3ST8 y5VC)a«t.,»«*> 

*    PTC fa>r pi a« ti «a. 1                «... M 

•• rigii PTC .       . ,  g 



...  j< - 

*,?    C»"W><lf" *>T f,^i<»Unir ~roc«aa 

tabi«  ti  fl»«»  th«   c«n«««irti»n  by  fabricating free*«« •'«   +<>r   th»  <1». 

tributi»« of th«   lifforoni  r««ln» fur   1971. 

Th«  «itrualon  proe*aa   eoitauaption  of    , ten«  for   thli  yoar,   «hielt 

It  75  B«r««nt  of   th»   t -1 » Î   eonauaptien   of r«ama,     Half of   thi«   eon- 

•«•ptiOB van u««4   for   (.©; >«thyl«r •  r««.r,«,   ."":   rarcont   f3r   fitrtl*t«1 

»•Î T; r«pyl»n«,   irai».*.   porcait   for   «.hot  »eMi-^  «na   *n  !?.S    >#rc<tnt 

for »lot ana profila». 

InJocUoa-aoHi   *•  c«««uiptUi  vaa <«%C  ton«,  »Mah lo  lç  ratcant   of 

th«   to'.l   co»«wartl©n;      felling,   •*p,i.1«4,   l.oin.L»   r«?ro»ont   ' 

•areaat «f te» total. 

fAttS  ¡I 

fit*«»»*»«*  »f  Piratic  «otarlait hj »roo»  fpf iC73 

Mtoriai«    c    D    s    rr     w     »     n    »    i    »    FII    i     .     fri     v    t-.a 
* •* -      -    7S      - -       17<»C     - ...        . .     .T       - -   1    - «* 
f: **d            .... . . « -   loo - .     ^   i?«    . . ni 

* - - 15 tOC - - - - If* - ... . «.<* 
,C • . |i| . I»«* . . }} . . « i( ?o - •»*<» 

"*C  plaotl- 
llrara ...        .       ***      „ .        ...        -      «       -       7P       -       **o 
re -  *c 
;••« r*«r    -w-      ----.......       .       *•> 
S «t.Mori -.-.-...     1§         l8 

•»•«*        .    .  H    - . .      .     .io 1€* 
»s hi ir» 1«- 
>•*•* --f.*. . .       .       .ff.       .       ...        .    ,«,, 
*• «>,>*•«•« ...       . . »no-..      .       ...        -      ne 
iM  «a4 UK .      .    .        . . .        .        •      .      .        .        ... 

*** •    - • - •    1.3      ..        •        ... .«* 
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Material« 

TT   fer 
l*pr*rni- 
tln# 

BF-KT tmr 
l»pr«pra 
tlnf 

fF-*Y f#x 
•oldir,(i 

tf      1* Er SX 

2S.8 

Faly«atar      • 

ri«xltl« 
pol^ir^t hunt- 

rigid  ralf«- 
r«thafî» • 

Othar - 

IR      Pf» 

ilo 

ss 

110 

«5 

70 

IO 

0.5   - 

fatal«    2*,.*   *5 V8?1* ftr  ^*> 17«>0    ^ro     S.r> ^53.5 ?f'C  t-3     50    ?Q7    70      **«*3 

caiai 
C   * •«•**••«! an caillait 

ft - r«««rda 

1 - pipa at* «ratti« ««'mal*« 

ET- flartlaUé «itraalaa 

ffjt- «*«r««ia«  ••lila«  far  afcaa« 

Ifv «strualan  «f fila 

VI* f«**,  aw»**4ad product« 

r - *•*««• fer«l»t «r IM  »raaaar« 

I -  ì*j«ctlar.  Miela«; 

L - al«* »ra««*ra laalfcat«« 

»»- rala f arcadi fi «ai la« 

II - ratatl«* aaUla* 

• - fclaaUg 

M- alga fr««««a«f •alala«, 

V - «tsar 
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ti 

ni 

fi.i 
1 

•» • 5    Ctnuiirtlon hy  a-Miction 

Tabi« III   gitee   the distribution of  connuaption of plontic  estaríais 

aaong the diffère"»:  Bretton»  of «npl irttion. 

TUPLE ITI 

CCWSC*:)TICS  Ci  ITALIC  V,'.T"H-.in  PY  >rj!,ic \ ~ION  S'Cr.TX.l (19^1 ) 

»plication«     PiLD    PEHD      Ff     PVC#      PS    PSoitp    P"V»     FC      PÎ    UF    KF    PolyeHi-r   ,'U   tot.-i] 

ipe 

instruction 
irnlture 

7S 15    ?33 

?6 107 

»•• 309 l?(ni) 

ckorioit        1635     1*8    fi«       lo 

rieultur«       100 l* 

•t, toy« l?5   176      *•? 15(cr) 

8*<a.i)? 

27.M-.Ì) 

fie«,   aeheel 36  3  (GP) 

»* -Uain* 

her 22 

180 no 

13.8 

8.5     0.5 

32Í 

3:ji 

PM5 

11^ 

15 

••90.? 

39 

9 

10      52 

"VC «eoa not include vlaeticisere. 

The eeat  lepertant aoetor la packaging,  which repreeent« alooat 53 percent  of tie 

tot  1   coneveptien of raw aatoriala.    Cenetnictien eoa«« next «ith aeoroviaately 

1? perceat,   of tar thi«,  heuaeholtf   iteaa and toya vitti   10 percent,  rire and   abeee, 

•ach  oaa,  7 portent.     Agriculture  r«T»re<«*nta only ?.*»  percent, and other «opilca- 

tiona appresiaotely 6.* pere oat af the total. 

Meat  af the lea-eenaity polyethylene gaaa to packaging!   the aaae for polypropylene. 

The   «ajar aaar of PTC 1« the ahaa iadaatry, jaet aheadi af pipe.   Pelyatyrene ia 

aalaly aeed  far heuaaholé  iteaa a«« taya.    expanded aolyetyrene 1« eestly uaed in 

ee «treaties. 
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Tafelt» IV, V çoaplata  thU atudy. 

TABLE IV 

DISTRIBUTION OF CONSCMPTIOK OF  PA»  HATFmtS  PT PPOCrgrr« 

Ixtruaian 69.? Ferevnt 

Extrusion  »f fil« n-      37.8  r«rc«ot 

Fxtrualon  of  fitrllatad 

PP     13.9 " 
Extruaion  of «ha« 

adding Jirc lo.O » 
Extrusión «f pip« 

•a«  profile« g,% M 

T ejection aoldin* 

righ-prtaeurt laalnataa (Faralea) 

Blew anldin* 

Expanded 

Pilrti-frasuanejr «raidina: 

Ralnfare«* clastic« 

station  aoldina: 

Racarde 

"l'iing by eampraaaian 

Yaaaua faraad 

Cthtr 

9.8 

6.3 

«».5 

*.3 

1.5 " 

1.1 H 

0.8 " 

O.f - 

0,2 • 

0.3 » 

100 »ara«at 
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PiaTRlJOTIOW OF CONSUMPTION 0r w,;- K.'T'-'RIALS fT TTPr  or P^orrss 

Packagi nf 

Construction,  fumi tur« 

n*oa«holá artici•«,   toy« 
Shots 

MP« 
altri cul tar« 

Offico,  «eheel,  »rticlo« 
Advertising 

Othor 

52.5 »oreont 
12.2 

11.2 

10.3 

7.1 
2.6        " 

1.2 

0.2 •• 

100 porcont 

5.    Hwployo»» 

5«!    Tapcrtant 

Bp tfto on« of 1971, tao nuob»r of •«•»la «o-tlo?** in tho fo- 

•rioatlng ladootrr of «láctico oaa 92*.  a«  folio««: 

Tooaaloiana 
t*rtr«ro 

Offioo oorkor« 

total 

16 

7«1 

127 

92« 

Far ta« yoar 19<4C  it ««« «, f«n##s, 

Tookalclana 
twktri 

Offioo vcrkor« 

total 

3 
333 

*02 

TM rooiaa in daatry ••»!•?• «boot 176 oooolo,    »oricoro 131, md 
•ffit« 43. 
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%?    Skilled   and  uraVil": <?i   lntor 

The  labor   force   fcr  the   ^luetica  falricatinr Industry   i« distri- 

butee"  in   three  categories,   includirpt en  additional  one,   which  1« 

•old-fakir.»  per sonreí. 

uneKi.le'i   m  rVor» 378 

•«•i-nkill«d  worker«   (operators) ?92 

akillc!  workers   ( orefeftsienals) 8l 

••Id  seehanlea ?0 

total 781 

Training of pernonnt'l 

Tha »slerity  of the   in<luotrl#e  are in  the  petition  to  train  their  per- 

sonnel   in-plant,   hut   *e«e  indu  trie* »aule  prefer  to  have  • cantar ca- 

ble  cf  traiiinr ur-rkille-l   -eoole.     Thio  canter  should be  ready  ta 

accept   the  future  factory operators ano   train  the* ia  a »otter af • 

fa« daya abouti 

1. tha  i»port*r¡ce  af  fabricating archine«! 

2. temperature,   rreeeure,   ond  the effect  of tke«o ea 

plastic  aateriala; 

5»    baeie ckaraeteriatiea af tha «oat i*p*rts*t *l«a* 

tla ««tarlala like rigid and  plasticità*  FVC, 

polyethylene,  pelyatyrenet 

«.    haw t« aparata a «achine» 

5«     the «»intenerce of «achine« in  orler to keep tha« la 

good working conditi««,  «ad  to «void d«asges. 

On the other «and,  «killed worker* and »eld «ochanie« eeuld ala« taita «m 

additional eouea in »old« and tools (project«). 

f 
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Fanofactu rinr faciliti»« 

Preaaatly a aajor  portion of  the  ertatlnjr equipment   Is  ..«-;ì*    • 

and ahould ba  replneed,  »««ever,   tr.are  le «mother si Esali«  pert  aMe^  c-uld 

ba  brought  up  to date  by p«rtly  rebuilding   usir.it etapd*.r¿ 1 s«i   «io^n'.s. 

•hleh may  ba  aade   «TaiUUe -»itMn   tha  acoca  of  iri!" • f,   asalat»r.se   preci »t>. 

It  la alao  obeioua,  hoaeeer,   that  an  extonrlve *duceti~n.J   and   tralrinr 

prograa la neceaaary in   tha   folloaine;  fi*lda»     e^uipaem   .iandl1n?l   to:l'r<* 

aad  tool design,   production r•»ra»»ine; and  «tatlatienl  quality cantroi   :n 

order to leprova  tha all-ovar efficiency equipe*nt-aist  aod   the quality ts 
far aa tha  finished producta la  concernid. 

(frailty  control   of  fini»hai  producta 

la  ordar  to Irprove tha all-ovar r«rfcraanc« of the plaatlea  fabricating 

laduntry  nroduet-aisc,   ouality  etandarda ou*ht  to ba   issueU  and  1er lesa:tel 

aa  aooB aa poaalbla.    Alao allowing tha lnduatry to bacoaa competili?« 

ejrport-»iae.    Ilth tha halp of a plaatlea t*ehnolo(ry cantar and  coepetent 

rapreeentativee of tha lnduatry,   such quality standards could  aaally ba 
composed and adoptad. 

Taatlny of raw «»tarlala 

tha abaanca of any taat procedaree regarding plaatic rea «ataríais la an 

Important  factor aad haa algnifleant  liipaet on equipment perforarne« and 

«.uaiity of tha and product It,   tharafora,  la considered  to ba highly dasi- 

rabla to leplenent standards and  standard procedures for rmw «ataríais aa 

•all aa finlahad  producta in Una with tha apacificatione drafted  and  al- 

ready eubtitttd  to tha Cbaabar of lnduatry.    In addition,  h*alth and aa- 

faty atandarda ahould ba ralaforead,  «hleh relatas epecifically to P h D 
Adaiaiatration regulation«. 
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Quality of finln^ed   product« 

Ths quality of end  products,  and  this relates to  finished  as «»11 as 

seni-finiffhed products,   is bolo« international   standards  in  gsnsral, 

however,  a sizaatle   portion  of  the  products txar.insd  by  ths Mission 

aast be clasnificd   as   f^ir. 

The major reasons   for   the  low level   of quality and  also  for  ths los 

output rata,  production-wiae,   ara  closely linked  wit)   facts sod 

find in ITS dealt  wit'r.   ir   Fararraph V  in  this rerort,   however,   ths ex- 

pansé of etandarda  arJ   putiitr-control cethods,  ras aaterial  and 

product-wise,  are  unquestionably primarily reaponalb!*. 

Conclusion 

Tarklng into account   the  raridly ¿roving eonsusptloa ef rsw asta* 

rials, the expansion   In   the fabricating and application areas,  and 

ths steadily increasing ranga of plastio end products,  nicsrajraa, 

•ad this also srpliss   to   the other resbera of the Csntral-Assrfesa 

voreon Varket,   to  ths  best of the knowledge of the Mission,is only 

able to handle existing an J   future problena if ths nssds of ths 

plastics industry  ars  dsalt with in accordance with  ths prcsodures 

defined in Paragraph V  of thia report. 

f 



,?    FECIAL ACTIO*  PPQCRAM OF THE "vr-HT üfOUP 

«••n aft.r UkiBg up work  In Nicar,^.,   „nrt   af.*r et»rt<Ef t.« 

fi»«  t.ehnical  a.aiatane.  t«  th.  »la.iica   pr*e«.<lc* indur.try. 

th. UNIDO alasLa  c.«a   t. th« conclusion   thnt   it »eu?« b. 

hiffhly .dTl«.hl.   to  hold  at  l.ar.t  a  ll„ifd   nu«b«r of Wer**- 
tir. 8..lnar. limlt0á   t-  „, „ f-j  ,aeht   aud   aj;reeé  eTer  a   M 

Mod .f apnr«*iaat«ly  tao «nths to 

•)    l.etura  to   tao  p«raar.«nt r»r>r«E*ntativ. »r th» 

induatry r.gardin* »orld-wld« ¿••.lapn.ntc. 

in th« plastica  fabrication industry,   inclu- 

ding praciuraa and the deYaiopaant   in   the 

raw aattrial   araaa,  and 

»)    «t thia occaaion,   g«t th« induatry  a«  a «hai« 

t«g«th«r an  raund-tabl« diacuaaion». 

»• r.aulta «xp.ri.ne.d  ar. a«,t enc.uraçing an«,   tbaraf.ra, 

it .a... t. b. .oat  daair.bl. ta r.t .«at af tha aat,ri.l. 

•aapaaa« far thaa. l.etur.a,  priat.d and  circulated by CTIDO, 
thraufhtiit th« d.v.laping c.untrl«.. 
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V.       KEEPS OF THE PLASTICS INDUSTRY OF NICARAGUA 

a)      Application engineering 

The needs  in application engineering are manifold.    The 

most  immediate need is  for the application of plastics  in all 

packaftinp- areas,   for  exanple,   in meat and  food processing. 

Besides health benefits,  other advantages  are also gained by 

wrapping,   for instance,  more consumer appeal.     Another 

important area of application  is in the packaging of produce. 

Plasties will  reduce the shipping costs.    They will also 

prevent  rapid decomposition,   and thus preserve the food  longer. 

In housing,  and specially in the area of low-priced 

«helters,  plastics become more and more the key material 

world-wide,  especially in developing countries,   plastica materiali 

offer,  besides low cost,  a number of other advantages iiko 

unsophisticated manufacturing methods and semi-finished 

products,  simple mean3 of installation, excellent temperature 

shielding,  etc. 

In Nicaragua so far, no «ajor efforts have been »ade to 

introduce these materials in an industrialised manner.     In 

housing they are specifically needed for the use of plastics 

in building and construction. 

Aa far a3 the application of plastics in agriculture is 

concerned,  immediate steps should be taken to introduce 

packaging-in-the-field progran: je, plus other applications lik« 

the production and use of plastic foam as a soil-iaproveaant 

additive, and plastic film as a shelter. 
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W» fOv.nuMnt •«•nei« in connection with the plastics 

lrfuètry nd th. proposed Plastic. Technology Centre,  should 

1—di.fl, submit request, to uni» i„ this particular area. 
H «Lo ..a.. ie b. d..irmbl# t0 Mpmnd th# UM of pU8tic8 

U irri«.tioii and similar applications.      This .1,0 applxe. 
U the us« of plastic« in appliances. 

.wft   ;. 
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vi   pqorosM TT.B TUS PLASTICS TLCIKOLCGT c:.r:r::^ 

The screening of the plaítica-fabricating industry  in Kicarn^u* has 
b«en eoapleted« 

The Mjor  reason  for thi» propra« «aa to Identify  t: • neeia of  the 

plaetic  fabricator»,  in order to  »pacify clearly the  layout of a 

plastica  technological center in  order to «nabla thl» institute to 

•erve the  industry in accordance with the requiresenta, 

Th«  finding« are aa   folloaai 

1.    in th«  fitld of proceeeinir enfineering, equipa«nt handling, 

•old«  nnd mold  deaign,   extensive efforta seen  to be aeeesea- 

ry in  order to optimise production rune and output rateai 

2»    the absence of  atmdarda and  teat procedure» mat be elimi- 

nated   aa a «ajer atep tovarda Quality  control  and product 
inprovenentf 

3.    takins into account  the rapid induatrialitation  of Nicara- 

gua *nd Central  America as a »hole, extenaive «fforte n«t 

be nade in  the area of application engineering and product 

seleotion,  apecifically in  the field of the us« of plastics 

in building, agriculture and  packaging) 

*• th« obTiou« needs for highly »killed «qoipsent operators 

«nd production supervision «alia for the introduction of 

training scheme» in th« various sectionJ of plasties fa- 
brication} 
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3.    tao art  of »old design and  aold-a«*inr ara  t*#  o<or  fic^ora 

for tha  aaaufacturin' of hitfh-ouality ana   low-coat   products 

and mat   be  ^reacted   in du« cour««  with   tK<- irrniclr^  of th# 

pi act lea  inHuetry.    TMi  r«l«t«a «pacifically  to sold dceign 
aad etandardlration of tool« and   fiiturcs« 

6.    iho aiaalon  recoasanda aloe to chock on  a laboratory levai 

all  lneoeilnr.   ra»  catariala  and  «eai-fini-^ed  product«  in  or* 

dor to allsilnate  »anufacturlnr rrobleaa  and  othar  »rrora urue- 

*Tly only  dataetad  after  th« »«tarlala ar«   r^CMsid  already, 
or darla a; conversioni 

Theo« fln-Hn^a ar« ralatad to tho condition« foce* raçardlnç the ^cara- 

tata plaatloa industry, but th«y ara alao rerreaenUtî v» o' th« abaolut*» 

aajority of plaatloa eonvartora la th« »hoi« of 'j*»ntr«il   Ararica. 

It  la th«   fir« orini on of th« atoaion   that  the  fH*«n  altuat'oii  urrertly 

«alia for  tb« oatabliebaant  of a   rU»tica   technological  cent.r In Max^a, 

faoilltatod to handia tha croblaao of tha  plaatloa industry lined  out be- 
foro.    It   ahould  conalst of  th«  folloalnp aactionas 

•)    roaJt laboratory abl«  to handle  ra«  aatariala «Valuation,   Instruc- 

ting, oa  coapouadln?,   eerr^lnr out  all  aeea^aary »ork oo  the T K 

9 (food   and Dru*)   rcquireaonta,  and  phyaical  aad  chaaioal   taata 
••••rally daaorlbad «a quality control. 

*)    tochaioal   aaalatanc« In tha field of artiH-ration  anginaarlBr, 

prooeaaiaa;,  oquipaent  aelootlon and caint«nanee,   tooling,   inclu- 
ilag daoign of aolda and  fixtur«a| 

•)    training  facilltlaa in highly aophiatleat*d preeoaaln« ar.ae 

•atoa,  fwrthoraoro, will bo doalt with a.parotely. 

ii 



- ?e - 

The «ini«« ataff require« »ill  ««aalet «f es« ••ai«* eaflaeor alti  ae  all. 

•round background aroceeslag knoele«r« «f «uellty ««atral,  «testarda aa« 

teat rroe*d«r«a. Ha could ala«  »• re.roaaible  f«r aiaialetrat&v« rattere, 
lf auch ooaur. 

Co« »anior aanajrer in charge of technical 

••alatane« to  ttt» leduatry «ell~«*i»«rleite«« la 

plftatie* fabrlcatloa «ad  proceealag.    Ha abavi« 

alto be able   to orgaaite in-plant  tralaiag ara* 
graaa. 

0«#* f«r »«art  aaprei. 

Milo,000. «aliar« 

a  a 1,000* «aliar« 

Experta OB «qvlpaoat «eleo tie« urne »laat lay«*« 

•hieh aay b« drava  froa «ut al da,  ba«od a« raatfft*-. 

•anta* »10,000.  «oliar« 

Te« «aalstlar p«r«oa«al aheuld «eaalat *f N, fa* 

»fi» aeciataat  to the adaialatrator,  ala« hanlllac 

aocoaiting aa« keealag ali reaoraa. « a %VOCO.  dallara 

<-. » ferale operator  far laboratory teatlaff,  et«. a a 3,000. d«ll«r« 

OB« aale e««rator in «karg« «f tè« Bacala« •*•>• 

•nu «asiatlBf  la the lab«r«ter* vheaerer re««Ire«. - - «,000. «oliar« 

Ot:  !  eoata (affi««) 

Total 
3*000. «oliara 

. esilara 
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fU «fvlpaMt pff—4,  tncl«ititf ttllilaf,  UiUUttiM,   u •«•elf!«*  •• 
f«11»««I 

•) 

•«• OV . »p*«tr«ft>«tM#t«r 

—• Î* •   Lnfr«r*4 •t*«trM>*«tMMttr 

{•) —4  (fc)(*p»rM. 

•M« rtfr««t««*t*r («w*s. 

•ft« r*««et«.    (•»•r«i. 

•n« If* e*l*rla«t*r (;!n*rr)   («Mrct. 

••• itMiittrMttr Ufvr»«. 

M« Uj»«tl«n-Ml4lM Hill«« *ttk • ? 

••f>Mltf     '«p«r«t. 

«M Ml4   f»r   t«»t   •?•€!••••   (•<;*••. 

M«%t«f HtttrM«t   fer Ml4«   ( »»*r**. 

M« Mr«p-«ill   (•?*?••. 

to« «lMM>ttv-««l«r V«*»*t*«>r   (»Mr«*, 

«i« tktriMttt   (•?•*••. 

If  •  Ma*   («r|»r*i. 

t«*»lU<-t*«tt nr  «»vie»« 

•i«*f>*«t*«-t««ttitt ««tin (i 

lM)*«t " - (| 

MNliiMKtl*« •*  IM »nty»Ml  (•»•»•«. 

• Jtrv 

-   \Vf 

"  l.Cff 

• ktrx ; 

we 

ttf*,*f 

4«!lar» 

«•llir« 
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?ì    rro«««»ir.i «o^lrKant 

1)    on*  tac-incK • «•ru'er with • arra» 
?*• dlaaater lenrth 

?)     t*c   additional  aerava 

3)     one  aha«t-J4e of 5C~ ri.   «id« and «h««t 

Uleknaaa fcttaaen  c and  6 ai.   Includine 
control  cabinet 

*)     ont   taira-off  ayate« auitaMe   for  tna 

aforaaantioned aheat-dia  (appro*. 
5)     on«  tubulnr-fila die  for  llçrt and 

haavy-duty  fil« »ith   a amxiaua diaaetar 
• f "5f*P iM,   (uprror, 

«)     aaa  fila-di*  for «wltiriy  filr  (thrta 
layara) (auproK. 

7)     ona addition«]   estriar  for •oltinly 

operation 1  1/? inch aera» ani  1* diacttar 
langt*. («*>pro*. 

•)     aaa arlvoraal   fil»  taka-aff (anpre*. 

t)    aaa drying ovan (arnras. 

10)    one  retatioEal-aaatir.r ••china,  ani« 

ta han-I 1«  itaa« vip ta $00 litara (aparas. 
aapaalty 

li)    »«a ratntiinal-flaatinr acid  (appro*. 

?)    aaa injaetion-blaa wHln« darle* attaccarla 

ta ta« taetinr aa«M a« ia  tna lafearatory (aprroa. *,oeo. 

13)    aaatiacanalaa far proe*aaiaa>aqulpa*nt  (apprai. " 3.COC. 

«5,500 

W$22,CCC. 

" 5,500. 

" B,POC. 

"11,occ. 

* 3,**c. 

" 5,orx>. 

dollars 

dell*'-« 

dollara 

dollara 

dollar« 

deliara 

"l*,CCO. 

• ?,500. 

" 1,500. 

dallar« 

dallara 

«•liara 

"*0,000. 

"  *©0. 

dollara 

dallara 

dallar« 

dallara 

1) aaa traaefaraar af ICC km. 

*)    laatallatlaa af e*.«lp**«t 

(«para«, 

(appraa. 

N 3*000.  dollara 

0,000 

f 
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MlÜlf 

feral t«rt 

f»tod lav«at<MBt« 

•StSC.OCO. dollars, 

t8l 

fkt o.»ratl«n «oat. (Mt #f ,.*., •p.MUf) 

â)     Foraoanal 

1)    nwr «p.o« . *x> m2 (IMMUR .ir-^Mt- 
tlMla*, Udit  and litui,,) 

C)    »tllltl«. (i.elud.. tloatrieity, »atar, 
•«*»raM#« ,1,) 

total  oparatía* «oat« aor yoar 
tl,kw* «•Froolattoa,  miulNt ta 

tt|*2tCOC. dollar« 

" 3t©0C. dollar« 

" 1,500.  dollari 

» 3.900. dollara 

•M50,t«0. 
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The Flaatioa Technology Otter will be rstsrlishr.d  ty ir.'VTAC »i;.n   U.c 

objectives described before.     It  la a ncn-tnaeutive body in  ali numera 
other than it« own internal  •anaret>ent. 

Tha PTC »ill aleo act as a bridge between tha ^ovsrnaent and  privata 

intarlata in tha  plastic« induatry.     It »ill *loo ba a connecting bcù.' 
letweer.   the industry,   th<» universi ti..a und  otK-r  t <-îv.-at« oriti .  naticeli 

or international   training  institutions  tranolctin     tha  inrtuatry'a naedo 

for «anpower in both,  quality und  quantity to   thn  univernitien and   ins- 

titutes,   and  advising  th«  industry  on   futura  roqulrt^nts  of  trained 
personnel. 

It  will   alao act  as a oatalyat   to  promote  »weh  doner contact« between 

the industry «ad   the universities  than what  exists   at present. 

The  PTC  will  contact and  cooperate  with  aisiiar bodiea  ir.   other countries. 

It will   eet up and maintain rtatistics and an  j rfornatiot.  center on   plue- 

tiea  for the benefit of ita «lieber« which ahould,   in  the intereeta oí 

good  public relations,  be available  to other interested  bodiea within  re- 

asonable liait*.     Thia center ahould also undertime  publication of bulle- 

tina and  should  promote  publication  of appropriate   information and  arti- 
cle» on   the plastica industry in  other  Journal«  and   aegaeines. 

The educational  prorra* of the FTC,   npeciaUy the «uidslir.es   on ee«inara, 

training courses,   professional  «satin.-«,  etc.,  ore   specifically outlined 

in  the  suggested  working plan.    Ths location of th«  r?C should preferably 

bs  in Managua.     IKFCNAC will cake available  a  auitable  site   for the  PTC 

building.    Ths Plasties Technology Center will b« incorporated as s  foun- 
dation  in accordance with Nicoragusn laws. 
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Til   iPcosaTTowa yn ¿cqniso *c>r>-g cr ?ns n,As?iC3 ?rcr?;^i.0GT ciyTrq 
IH  WICAPAO^A. ~* 

Til« OTIDO adaaloa in «onoldaration of tha abora-oentionad aituati<n 

•111 auggaat tht following working plana for tha starting pcrìtd of 
%»• PTC* 

a)    ataff of tha Plastica Technology Cantar daa«ribad  undar 

tha proroaala of  tha PTC on para 

»)    vorklfif plana for UNIDO trparta: 

tha projact ranagar alll ba avallarla for a parlod of 

thraa yaara »ith  Interrala of eix «ontha par year» 

tha aanler tnglaear taehnlcal aaaistant vili atart 

fall tlM tha alddla oi 1973, aftar tha firat pia- 

to« af aqulpatnt   of tha PTC mr» raady for oparat ioni 

tha aqalpaeat-sal action axpart vili ba rada ayailabla 
•y tWTDO on   raquaat  froa eaaa  to eaaa| 

tha VNIDO taaa «aa>bara «ili alao ba «etlva in tchadu- 

llaff ef atainara «ad conventiona, lnrltatiena to par- 

ticipante, and act aa a coordinatine factor for long- 

tar« training aehaaaa. 

•Ill riait raa-aatarlal fabricating planta in order to aaoiat th* 

iadvatry 1» tha flald of preeaaaaa,  application,  quality control  of 

»laotlea aad  plaatlo artielaa.    Thay »111 alao pregra« lr¡-pl*r.t tiv.inin«; 

•amraaa.    Thay alll aatlvoly aaalat la iaplaaaating atandarda *n< tart 

»roatduraa for tha Klaararvan aa «all aa tha Ceatral-Aa* rican pUr.tica 

ladiiatry la «ooparatian with tha standard laatltutcs whiah ara no« in 
tha prasaaa of fattla« aatabllaaad. 
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Vili     RECONKHTOATIONS 

t? 

1. The government should submit as soon as possible e raquent 

for technical  assistance to UNDP for experts,  fellowships and 

équipaient as described under VI. 

2. Prior to the implementation of the project,   suitably qualified 

technical  personnel  should be  trained abroad. 

3» The new plastics manufacturers association in co-operation 

with its members, should organize an in plant training program»« 

at •ember factories.      This training programme should be later 

co-ordinated with the plastics technology centre's own training 

course. 

4. By-laws of the plastics technology should be established. 

Steps should be taken to co-ordinate the plastics technology 

centre with those organisations which might effectively contribute 

to ths work of the centre.      These organisations include: 

The technical training centre in Leon 

The educational centre in Managua 

The universities in Managua 
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APP>î;DIX 

USTA  DE   ASISTENTES   A  REUNION  CELE3RADA   EN  El   BANCO   CENTRAL 

El  26  DE   EHERO,   197? 

MRA TRATAR   DE  LA  FU.1DACI0N  DEL   CENTRO  DE   TECNOLOGI«   DE   PLÁSTICOS 

Dr. Robtrto  Inc«r 

Or. Jörg« Araljo 

Sr. Eric EHcson 

Dr. Karl   Roh* 

Sr. Mauricio Róbelo 

Ing. René  lacayo 

DOR Alfredo Palazlo 

Dr. Luis  Mejfa fionzllez 

Lie. Guillermo Lugo 

Or. Adolfo Calero 

Lie. Donald Spencer 

Or. Orestes Rosero 

Lie. lucía Medina 

Ing. Iiyardo Cuadra 

Ing. Oscar Stadthagen 

Presidente del  Banco Central. 

Presidente  del   Instituto  de Fomento  nacional 

ONUDI 

ONUDI 

Representante del Presidente de la Cinara de 
Industrias. 

Representante de la Gremial de Plásticos de 
la Cinara de Industrias. 

Presidente de la Cinara de Comercio. 

Coordinador de Organismos Internacionales - 
Ministerio de Economfa. 

Instituto de Fomento Nacional. 

Cinara de Comercio. 

fiorente Poli casa. 

Cinara de Comercio. 

Banco Central. 

Instituto do Fomento Nacional. 

Director del Centro de Productividad Indus- 
triai - Cinara de Industrias. 
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