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I Slfi\MARY OF lliE MUN COMFDNDffS OF IBE PROJECT 

Expert a 

All UNIDO experts assigned to the Project 
completed their duties, (see Annex No 5) 

Fellowship• 

Out of twenty-six fellow~bips end three study
tours scheduled in tbe Project, twenty-four 
fellowships and ell study-tours were implemented. 
One fellowship has been deleted and the remaining 
one will be arranged in the nearest future. 
List of fellowships and study-tou.rs - see Annex 
7 and 8 respectively. 

Equipment 

Ordering and delivering equipment provided by 

UNIDO/UNPD is almost compl!ted. The remaining item -
sinrultaneous interpretation system, will be delivered 
in March 1981. List of equipment - Annex No 9. 

Delive~ and installation of equipment proVid~d 
by the Government is in principle completed 
(temporarily in the 'Xisting buildings of the 
Demonstration Plent until the new one is finished). 

Investment 

Conatruction of the II Stage of tbe Demonstration 
Plant 1t Bia~ystok owing to the situation in our 
coun~ry is delayed. It is planned to complete the 
work in 1981. 

l 
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R11e1rcb and development activ1t11a 

During tbe project duration the Packaging Research 
and Development Centre conducted i5 training cour1ea 
and seminars which were attended by 484 participants, 
and c•rried out about 206 technical teats, elaborated 
5~ consultancy projects and technical specitica~icns 
!or industry end worked out about 110 research subjecte. 

PRDC acts as coordinator of scientitic-research and 
design work in 25 institutions involved in packaging 
in Poland. It abould be emphasized tbat with ca. 12 
research units employing 335 persons tbe cooperation 
is ver~ close O.ist of these institutions is given 
in Annex Jio 3> . 

Cooperation with the developing countries 

During tbe Project implementation,16 fellows from 
tbe developing countries were trained in research 
inatitut•• and industrial laboratories. 

Moreover 4 Poli•h experts in tbe packaging field 
were eaaigned bJ UWIDO to advi•e tbe newly-established 
packaging research institutes in the developing count~ies 
in A1i1, Africa end LetiD America. 

A proposPl conc•rning cooperation in training field 
wee prepared end submitted to UNIDO. 
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BACKGROUND 

At th• motion ot the Minister !or tb• Katerials Scono!lll', 
Kr. Eugeniuaz Sz~r,the Government in its decision No. 
28/77 of 11 Jlarcb 1977 included tbe II Stage of Uh'"DP/UN!DO 
Project entitled "Extension of tbe Packaging Centre" 
DP/POL/77/001 in tbe general pr~gremmt of cooperation 
between Poland and UNDP for the period 1977-1981. 

The I Stage ~f the Packaging ~reject DP/PCL/7I/5i7 
under the title "Extension o! the Polish Packaging 
Centre• ••• implemented during 1973-1975 and covered 
UBDP contribution ot a 271,900 and the Polish contri
bution amounting to 348,422,900 zlotys (figures shown 
after the final re'\""ision). 

Tbt aaaiatanc• rendered bi UlVDP through the abov~
mentioned projtct contributed to tbe creation of a 
central packaging basis in Poland in the field 
ot 1U1nagement, coordination, re•earcb and experimental 
work. In tbie period the National Packaging Centre 
end tbe Packaging Research and Development Centre 
(reorganiz•tion ot the Polieb P•c~aging Centre) were 
eet up and tbe Packaging Demonetr1tion Plant in 
Bia~1atok wa1 designed, constructed and the production 
ot plaatic p•ck9gea was atarted. 

In thia w11 due to creation ot appropriate conditions 
it ••• po1aibl• to give 1a1ist1nce !n the tield o! 
technical and experimental work to the developing 
induatr1. 

In the present II Stage of tbe Packaging Project 
DP/POL/77/001 under tbe title "Extension ot tbe Packaging 
Centrt" tbe UJDP contribution waa at tbe beginning 
a 270,000 1nd tbe Polish contribution - 574,969,400 zlot~s. 
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Finally aft•r consideration of several revieions made 
in the_period 1978-1980 UNDP contribution increased 
to g 312,787 and tbe ~ol19h contribution amounted 
to 534,407,355 zlot~s. 

Tbe basic objective of the II Stage of tbe Packaging 
Project w•s to make 111 preparation aimed at giving 
continuous assistance to the developing countriee 
in tbe fi•ld of p•ckaging and packaging materials 
production. 

Achievement of this objective was scheduled in 
two pbaees, namely b~: 
1. Strengthening the technical besia and skills 

in the central research unit and scientific
ttchnical support in the packaging field. 

2. Undertaking organizational and tecbnical 
activities aimed at giving assistance to the 
developing countries in solving their priority 
problems and to train specielists from these 
countrie1 in tbe packaging field. 

Development trends in the p1ekaging area in Poland 
are directed towards the creation of a modem Scientific 

Production Centre with pilct plants in b1sic brenches 
1el1cted in different industries. 

l 
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I I I OBJECTIVES AND I..OGI C OF 1HE PROJECT 

Act~ally implemented Project D?/?OL/77/001 is the 
continuation of the Project DP/POL/71/517 entitled 
"Extension of the Polish Packaging Centre" which was 
comoleted at the end of 1975. ~he basic target of that 
Project was the development o~ the centra: scien~if ic
research basis in packaging in Poland. In the following 
project the main. pressure was put upon activities 
connected with the introduction of the tech-'lical progress, 
accelera~ion of development in different branches involve~ 
in packaging - scientific technological support, prod~cers 
of packaging materials and packages and their users. A list 
of ·institutions cooperating in this field is enclosed to 
this report as Annex No J. Their activities cover firs~ 
of all the development aspects connected with the elaboration 
of new technologies, tests on materials suitability, 
machineability, making expertises and tests for the needs 
of industry as well as technological stl.1.dies .-1hich are mc3t'2..:· 

coordinated by the Packaging Research and Development Cen.tre 
<PRDC) within so-called "Branch Problem". This is a way whic!: 
allows to eliminate overlapping studies and to make selection 
of research works ensuring their introdu~tion into productior.. 
This was also the reason for creating the basis for 
achievement of the second long-term objective of the Project 
which is - "creating of ~echnice.l - research basis !or 
entering into close cooperation between Poland and the 
developing countries and rendering.them assistance in the 
packaging field." 

Because of limited funds the achievement of the i.mmediate 
project objectives which are as follows: 
- development of production of packaging materials 

and packages for foodstuffs, 
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standardization of packaging materials and packages, 

- improvement of quality of packaging materials 

and packages, 

improvement of effectivenes~ of materials consumption 
and machines utilization, 

- adaptation of packages to the requirements o! expo~ts, 

concerned only PR.DC and the following units representin~ 
the scientific-re2earch support: 

1. Packaging Demonstration Plant - Bia~ystok, 

2. Pulp and Paper Institute - ~6dz, 

J. Central Laboratory of Fish Industry - Gdynia, 

4. Trainin3 Centre in Packaging - Bia~ystok. 

Actually there is a need for maintaining and tighteni~g 
the cooperativa of the central leading unit with all 
institutions working in industry as well as.more 
effective participation of this unit in working out 

and updating the research work plans. 

Implementation of the growing activities carried out 

by the central unit requires further extension of PRDC 
which is connected with an increase of employmeJ;lt atat'.ls. 

It is also assumed that in 1'.J81-1985 a permament grow~h 
of employment in industrial research units will take placeo 

Effects obtained as a result of project implementation 

were given in chapter V - "Effects of achievement 

of iIIlillediate objectives". 

An example of the achievement of the second long-

term objective of the project is the fact that the 
experience and knowledge gained in the course of projec .... 

realization are transmitted to the developing countries 

l 
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by traini...'1g their specialists 0:1 illJ!DO fellowships. 

Training of fellows from the developing cou..'1.tries 

takes place in PRDC and other packaging branch labora

tories in Poland. 

Up to now during the period. 1978 - 1980, 16 fe2.l:;ws were 

traineu on individual fellowships. 

These fellows came from: 

India - 9 

Morocco - ::> 

Cuba - 2 

----------
Total -16 

Moreover 4 experts from Poland were assigned by UN!~O 

as packaging specialists in newly-established packaging 

institutes in such developing countries as: -Cube, Indi3, 

Iran, Jamaica, Pakistan, Turkey. 

In the nearest future training activities will be continue~ 

but in a fonn. of residential courses and s;ymposia for 
specialists from the developi..'1.g countries. 

Proposals in this matter were submitted to Ur:!:DC in Jt.l!'".:.e 

1980 and a possibility of their implementation is the 
subject of negotiation. 

The · achievement of long-term objectives of the Project -
- development of scientific-research basis, 
- utilization of the achievements of the project incl~ding 

technical and staff qQalification aspects in order to 
transfer the knowledge and experience to the developing 
countries will be contin~ed. 
However, it should be. streesed that the achievement 

of planned objectives will strictly depend on the 
economic si tuatio·l of our country. 
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ACTIVITIES 

1. !INEST~JENT ACTIVITTI;S 

Within tlr implementation of the Project DP/P0~/77 /0·)1 
the experimental-production part of the Packaging 
Demonstration Pla.~t in 3ia~ystck was ~uilt U?• 
Investment costs amounted to 343,504,562 zlo~ys, 
i.e. 98 per cent of the value plan...~~d in ~he ?ro2ect. 

Considering the general economic situation in Poland 
the construction of the II ~tage of Demonstratio~ 
Plant was delayed. It is planned that the completion 
of the II Stage will take place in 1981. 

Because of a big demand for packages it was decide~ 
to start temporarily the production of multilaye~s 
in the existing buildings. At present all rnachir.es 
have been already installed and raw mat~rials for 
multi layers production (part of Polish origin a.n.d 

part from imports - poliamide and adhesives) are 
at site. 
Specialists responsible for putting machines in:o 
operation and for laminates production were trained 
and now the ~taff of the Demonstration Plant is 

being trained in machines operation, technological 
process and quality control. 
The technology for laminates production ( printed 
and unprinted laminates) concerning the La.'Ilinating 
process was worked out by the group of specialists 
from PRDC. The technological specification on the 
laminates prod~ction was transmitted to the Demonstra
tion Plant in December 1980. 
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According to the plan it is foreseen that in 1981 the production 
capacity will be ca 1700 tons of web lami~ates and ca 400 tons 
of prL~ted bags made of la~inate. Pa~t of lamin~tes will be 

used for thermoformingo 
The laminates ma..'1.ufactured. in the .Dt!monstration Plant will 
be applied for packing foodstuffs but laminates in a form of 
web will be used for pac~ .. ing products on automatic .machines 
and a part of them for packing medical accessories. 3ags made 
of laminates both prL1ted and. unpri!lted. will be used acco~d.:..::.£ 

to the current needs of the marke~ but mainly fo~ packi!lg 
foodstuffs. Produc'ts will be packed in bags on two-charr.be:::

vacu't.4m machines. 

In the period 1977-80 the total funds spent for the purchase 
of equipment and spare parts from the Polish contribution 

amounted to 185 ,056,000 zlotys which makes 85 JJE:r cent of the 

planned value. This is not a fixed figure and it can be changed 
because the investment is not terminated as yet. 
However, to make it clear, it shoul~ be added that the total 
Polish contribution in equipment component will be lower tha..~ 

tha.t planned in the project document because in -:he course of 

Project implementation one of the technologies concerning 
selkdhesive labels producti1Jr.. in the Demo!lstration Plant was 
cancelled. Following this decision the purchase of equipment 
for the manufacture of sel:t:.adheoive labels was s·~opped. 

From UNDP side a sum of' 187,038 was spent fvr the purchase 
of equipment. It makes 132 per cent of the value planned 
primarily in the project document. As a result of endeavours 
made by the UN-UUDP Programme Bureau, UNDP decided to increase 
1'unds in the equipment component by ca. 46,000 dollars in ord.er 
to equip the training Centre at Bia~ystok with addittonal 
training facilities taking into consideration the possibility 
of implementation of one of the :ong-term objectives of the 
Project, i.e. creation of scientific-reseDrch basis for 
establishing cooperation and giving assistance in packaging 
to the developing countries. 
Equipment delivered within the project is utilized in the elabo
ration of scientific-re~ea.rch projects covered by the work pla.:: 
and others contracted ii!"9Ct!y by i~dustry, in makine expertises 
and giving qu a:.i t;· Ce!"";:.:·:. :a:.= s :';;.!" 9ackaging 
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materials and packages. All contracts and analyses carriec 
out on eq:.iipment de 1i vered from UNDP funds allowed for 
elimination of packages which were not :nanufactured 

properly. A result of it was diminishing losses amoU!lted 
to 6 million zlotys annually. 

2. RESEA.."tCH ACTIVITIES 

According to the project ~ocu~ent research activi:~es 
undertaken in tpe course of proj e .::t duration shoulC. rca:.n:.:,· 
concentrate on: 

- the progress in production of pa~kaging materials 
and packages for food products both for the heme 
market and export. 

• improvement of the quality of packages and packaging 
materials in order to decrease the import and losses of the 
packed products. 

- improvement of efficiency of utilization of raw 
materials and machines applied in the production 
of packages, particularlJr for foodstuffs anci pac:-kaging 
recycling problems, 

adaptation of packages to ~he requirements of modern 
transport and storijge techniques in national and 
international trade, 

- scientific-technical information in packagingo 

Research activities were implemented 100 per cent 
according to the Project Work Plan (see Annex No. 4 ) • 

The scientific-research projects carried out within the 
project contributed to a great extent to: 

- elaboration of a number of new technologies and establish
ing production of packaging materials and packages from 
indigenous raw materials, for example the production 
of laminates in the Demonstration Plant at Bia!ystok 
will contrib~te to the decrease of imports (effects a:-e 
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presented in another chapter of this report), 

- increase of the marketing value of packag~3, 

- unification of pack3ging dimensions, acapta:i0n of 
dimensions of consumer packages to the dimensions 
of transport packaging and in conseq~ence development 
of rational containerization and palletization, 

- decrease of consumption of packaging materia:s originate~ 
' from such raw materials as wood and meta:s. 

J. TRAINING ACTIVITIES 

During the project implementation 4 experts' consultations 
took place ( sa e Annex No. 5 ) . 

i/ Mr.Horst JoWolfrum {FRG) - senior expert participated 
in all works connected with t~e planning and implementation 
of the project. Moreover he advised the fish industry 
in the field of packages for fish and fish products. 

ii/Mr.Bennie Hansen (Sweden) - expert in environme~tal protection 
against packaging waste pollution. He assisted in the work· 
connected with organization and economic effectiveness 

of packaging waste utilization considering recycling 
and other methods of packaging waste disposal. 

iii/Mr.Longin Placzek (FRG) - expert in manufacture and appli
cation of consumer and transport packages made of treated 
board. His assistance concerned production, tests and 
application of packaging materials such as treated boa~d 
used mainly for the manufacture of packages for foodstuffs 
as well as anti-corrosion packages. 

iv/ Dr Luis Sicre (Spain) - expert in organization and methodo-
log:,· of craining in packaging. 

According to the project there were also planned fellowships 
for research staff and designers in the field of testing, 
de~igning, manufacture and application of modern packaging 
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material3 a..11d packages. In the per-iod 1978-i9i38 24- :-e::.::.-:i .. ·1sh:'..;s 
a.."'ld. J stud~r-tours were or-gar:ized. ( 26 fellows~~ ~s ·.vere ~l.a..'1.!'l<:: ..:.., 

out of which 1 was ca.11celled and ~me is <;a be organize:. 

in 1981) • List of fe2.lowshi?S e.nd. study-tours :.s presen"';eC. 
in Armex Na. 7 • Subjects of traini.r.g were c::.osely ~on~ec";e~ 
with research work carried out by all insti tu-:ia:!ls part:.
cipa ting in the project. Effects are presenteQ i:!l the chapt~r 
"Effects of irn.plern.entat:..an o= i:nI:J.ed.iate objec'tiYes o~ ::::e 

?2-ajact". 

4. ACTIVITIES OF THE TRU~ING CE;\l"RE AT BLU.YSTOK 

The Training Centre was set up on 6 September 1977 by the 
decision of the Minister far 'the Materials Econo:iy. 
Training activities started in 1978. During the perioc 
1976-1980,15 packaging courses were o:-ga:iized.. In these 
courses 484 participants took part. They were main:y 
representatives of the :nedium technical level (see .Annex ~o. l.l) 

.According to the general economic trend the subjects 
of training concentrated on the problems of production 
of plastic packages. Training covered both subjects 
connected with economics, organization of production 
and technological processes, machines operation, trar.sport, 
marking, standardization, packaging waste recovery and 
recycling, graphic design, printing problems and. safety 

and hyg-iene of work. 
The programmes o! train:!.ng were elaborated. by the staff 
of PRDC in consultation with other institutions organizing 
these courses. They were: Quality Inspection Office from 
the Ministry of Foreign Trade and Shipping, Ministry of 
Chemical Industry, Central Union of Food Cooperatives, 
Ministry for the :~1aterials Economy, Re search-Construction 

Centre for Machine Tools. 
The majority of lecturers came from the PRDC (60 per cent)• 
Others Here from the Packaging Demonstration Plane at 
Bialystok (20 per cent) , organizers ( 10 per cent) and others 
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(;a. 10 per cent) e.g. from the ~ational Packaging Centre, 
!.l:inistry for the ~Iaterials Economy, Research-Deve:.ap:T.ent 
Centre ~or Railway Technique, Enterprise for Interna~ 
Transport and Shipment an~ such unions as: Plastofarb, 
Pollena, Polfa etc. 

In Jrder to make the fu:l use o~ the existing faci:ities 
(e Cu; O"'en+ and n· o-r-e 1 I •1-ie rn"l"a~.,,; ..... g f"'e ............. e a"'~ .... - +- .... o~ 

.. __ M.L "" ., -1 w.. ·- ---·· ..., .... .,, .... ' ~c:.- l.r -- ~ 

packaging courses, organized also s:r.nposia, con~er~~ces 

and other forms of training for different institutior.s. 
It should be emphasized that in connection with a difficu:~ 
economic situation in our cotmtry and often a lack of raw materials 

the rate of the development of the packaging industry was restrained. 
As a consequence of_such a situation, the demand for 

traini..'l"J.g courses in this field is at present lower tha!l 
it was foreseen at the beginning of the seventies when 
an idea of setting up the Training Centre appea~e~. 

In the futu:-e according to the :ong-term objective of 
the Project, apart from courses arranged for the national 
packaging producers and users,the Centre will organize 
·training in the packaging field for tha packagi~g 3pecia~~
from the developing countries. The proposals in th!s 
matter were submitted to tDTIDO by the Polish Author~tie 
The Permament Representative of Poland to UNIDO in Vienna. 
It is also planned to orgar.ize there seminars and s:'!!lposia 
on packaging problems with participation of national 
and international experts. 
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1.v-11.v.1979 
l'RG, U.I. 

d/. Or1•Dl&atlOD apd r•a•gt&1eut. O{ ~l:llllll~b 
la tlt.utea apd en erpr aca aL c m~u •-
taot.tJi. p11cU.glag ••tu·l•la U•d 11ack11i.;11• 

J. Loh&~<;kl 
s. Jlowac l . Wl. Burclckl 
1.1w9 

1.4 PaclLaglog GJ&l••• 
YJlG 1 ju11t.i•h 1 lt11l1 

tor tooJat.llfta wlt 
t.be ua• ot plaat.lc 
halP•t.ee canootlled 
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1.5 ~UJ"alaadoa at CI.PI" . ... u.-.u.u. •ct Qli1Dla 
•laatlc }116kaf•• 
tor tleb aod t ab-
proe1salog prod.11cta 

1.i Detaralllatloo ot CI.PI 
111ltablllt1 ot 04Jala 
eodH"D aetal 
1H!CU&(41tl a ltb 
••rlOllS protectlve 
coatlop tor tlah-
Jll:'OG•aeed prod11cta 

II Better 2.1 T.:atlDg aetbod• •od i'RDC 
edju&taeDt ot Qll&ll~ evaluatloD W8 ruaa 
paclulglog {lro- crlterl• for paclul-
d11ct loo to tbe glog aaterlala aod 
sro• l11g ciea•Dd• package• 
ot the boaa 
aaeket ablcb 
re111lt trOll lo- 2.2 llodltlc:1Uoa ot PRllC 
creased cooswa- raclulglDg aaterlale liars•• 
ptlou aod llvlug hro:f: coat log oa 
standud of tbe Olla-a de aod two 
populatloo aldea . 

2.} Deelgnlog ot packe- PRDC 
1lDg proeessea aod War••• 
packages 

2.4 Staudardlaatloa ot PRDC 
C~DB\laOr F8Ck11goa ieraa• 
aade ot plaatlca 
ret;ardlog l.holr 
dtJ1um::tloua • re-
q11tr-.. ,..,..,..i;. 11od 
t11atlog ot partl-
c11lar pack11s,ea 
t.iP"• 

,. 
a/. Pa&IU.ge- ••Jo ct pl1a\lci[papor. board aad 

tlbraboard tor ti.sh sad t eb-proc11u~log 
prod.11cta • - · . 

G.Oreat 
16.X - 2.U.1978 
•LDhod• U..~ 

al. 1'echllologloal ao4 tac:boloal coadltlooe tor 
tbe prod11ctloa ot tlab preaer1ea pac:ked la 
tlezlblo 1od gl••• pacluigoa 

a. •arko•akl 
WG .. Pra11c:e 
m.19a1 

•I• lletboda for teatlog algratloa ot packages 
. aod p11c:lulglog aaterlal compooeota to 

packed toodatutta 
w. !,arainatl 
9.1-- ' .ll.19'79 
juatrla - S•ede11 

a/. Teatlog ot p1clulglog a1terlala aod eve-
luatloo ot tbelr q111llt1 cb1ogt111 lo the 
process 

G. J111atoro• lo1 
29.11 - 15.x~1.197a 

b/. ll11outactlll'e aad coo~eralou o! c1llopluioe 
M. JILJ11rc~ 
1.1. - 1. 1979 
A11atrla, h1111oe 

1/. Dealgolog ot tecbolq11ea tor packlog toud-
atllfta Lato ooaaWDar packag•• •lth p11rtl-
~Illar cooalderetloD to tbe 11xteouloo of 
pre>d11ct abelt-llta 

· s. &lerkua 
III - IV.19'79 
1'.RG, S•odoo. De111111rk 

bl. Dtta tao log ot · traasport paeluigea aud 
packlog proceaaea 

M. 1'.a2pr&1 k 
5.II - }O.U.19'79 
Prance 

al• Staodardlaatloo ot techlllcal pbr11~eter• 
tor coae11111•r• aultlplo and trauslt 
package a 

z. Uaz11r 
7.I - 15.11.1!1/" 
.li'BG• Auutrla 

5 0 

B•P• OJ. Wolfr1111 
~¥pert lo ar.lectloo 
ot pa~ka,ea made ot 
fla&tla fll~• sod 

1111loatea aa •ell 
ea ot coated P•t•r 
sad board tor t sb 
and fl6b.-proceaalag 
produc:ta 

Set tor hatlog 
llPd lllOlllilU'll&bDt 
ot 111Jd (double 
seam lo 1aet1l 
G8D8). 
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12.5 ~laboratloa ot Jlt'O- PflU 
4u,tloo tecblllquoa J.6cU 
tor co•t:.Og r•per 
aod bOllrd •l b bot-
•olta ao4 tor aaou-
tactlU'lDg peokagea 
ot thaaa •eterlala 
partlcul•rlJ taklog 
lato accouot tbe 
ooeda ot aott-co-
rroaloo protoctloo 

Ill Im;iroveaeot }.1 Ioveatlgatloo oo l'RDC 
ot tb• a•tert•la lotlu~11ce t11r.;1aw 
Qllel ltJ ot OD QllOltQ aod sheU-
pacluagea llte ot toodstutta 
a11d ~ecb&lng troa ho ;olnt ot 
... terlala lD Yl•• ot optlalzetloa 
orller to cic- ot package protectlYe 
cr.;:ese the tr tuactloaa 
l::port es wall 
as los~es ot 
U1c: ;:11ca.ed 
prwuct.s lll 
luL.:ro•l tred1 

. 

4 

•/. Production technology for consumer packaeos 
for foodstuff& aa woll as consumer a.nd 
transit packll8'es for met~l products 
considerins anti-corrosion probloms 

!. Bednarek 
6.Y - 9.VI.1!1'19 

. Soedeo 0FRG.Plolaod 

b/. Teaporar1 protectloo •Dd packaE1Dg aater-
l•ls used tor the protectloo agalost 
~rroaloa. 

thoda tor •otl-corroalo~ peckl~g of 
aetol prodllcta 

J. Zaaad&ka 
16.III - 6.Y.1978 

• J'RG 0!1111trlo 

c/. Prodllctloo techDology tor pap1:r aod p11per-
board coated wlth bot aelta and 11uod to~ 
the aeoutecture ot coo&lllller eod traoelt 
packages tor toodatutt• 

I. ~ncr.£k 
29. JI - .U.1980 
Seedoo 0 floleod 

la/. Maoldectlll'o, cooveraloo and 11vplle11tlou of 
treated paclLa~lng aaterlala based oo 
l••lD•tee 

B. CaerolM•likl 
YI.1960 
PiG,S•lt&erlaad,Metherlauda 

~/. Deelgnlog ot techolquee tor pecltlng food-
atufta loto cooliUlllU' p11clu1gea w lt.h )'1u·t 1-
cular co11ald~retlo11 ot t~ 11xte1111lo11 of 
product obolt - llto 

s. •terltua 
IIL-IV.1979 
1RG,Saodea 01M:D111erk 

~1. Matboda tor teatlog algratlo11 of pac~11~~· 
aod p11ckeglog aet.rlel c011po11b11ta to 
peck11d toodatutta 

W. S11r;qti11kl 
9.X - }0.11.19?9 
!1l11t.rla 0 £1111.11111 

d/. rroductloa or •uditied puckuglng u.i.turlul• 
tor tho ti.od J.n1huotr.J 

S.MtityMllllC&.Jk 
U:-J. 1!f/8 
)'idJ 

' 
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H"11t Lr.g plet.c.l 
tor 1.ihrlt1lt tlla 
arapplog ot 
palletlz1a1 
lo11ds 

S l ot.t 111g 11111cb 1111: 
tor curr1.1i:111..,d 
t Lt1rebc.11rd 

Leborat.or, hllll-
oat l11i 11111cbl11e 

Dboo 

6 

Loog1P Plllc~i:k 
a1•1:rt LD lllBPll-
t11cture ct cou-
BWDt:r p11cltai;ei; 
.,11de ot t.re11t.ed 
bu11rd 11od tr11t111lt. 
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IY .&daptetloD of 4.1 .&deptatloa of paclca$9& PR.DC 
pecbgea to eDd 11aU; loads to tbe Wars•• 
rec;ulreaeDt• rvq1&lreaeDte of Jil~~D 
of aoderD traaeport •Dd 11t.or•·ge ; 
transport aod t.ecbo lq11111 
&t.orage tocb.-
alquea lo 
bome •Del 
lDterDatloDel 
trade 

't.2 IaplemeDtatloD of 
flexlble coatalaere 
tor tbo traasport 
ot drJ goods 

-
't 

-· 

./. .&ppllcetloD of .odltl•d •1.14 trHted 
packaglag ••t•rlele beeed OD plaatlce 

•· llel .. alcu 
?.Y - 11.VI.1!1'/9 
J'iG 

V. Teet.lDg Of pecbglDg HtlrleJe eDd 
evelu•tloa ot tbelr qu1llt7 cbeagea 
la t.be Jll'OGeaae 

G. lleatorc1 le& 
29.D: - 1!1.:UI.1978 
&HdlD 

3/. Get~LDg ecqu.&ated •ltb tbe prlaclplce 
ot lastelletloDl erect.loaf COQ&\ructloa 
ead •Ltb tbe pr aclplca o ••latea•~c• 
•a4 tecblllcal ael"Vlc• of lebor•tor7 
lealD•tlag aecblDe 

J. Goblcltl 
.&.luda 
1.III - 21.Ill.1979 
Greet Brlhla 

1/. Dealgiilag of treD&port p1ckagee eud 
pecuglDg prooeaaea 

lie J:Hpl'&Jk 
5.II - }O.II.1979 
Jr a De• 

b/. »•11lgDlal of uDlt lo•d• taklDg lnto 
eccowit aodora treaaport ead storage 
•et.hod• 

J. Reale 
26.VIlI - ?.X.19'/8 
l'BG 1 Swltserlaad 

c/. Orgaalsetloa ead prlaclplea of rct1oael 
lulodllag ot rct11raebl1 p•ck•&•• 

I. .Ubl15ow11u 
6. VI-C'.O. Vll.1 !l'/9 
Su:dao 

a/. St.udJ tu1.1r1 st. J•ko•ukl 
'f. l'ulczyil:;lll 
w. liloU-11.yckl 
•Dd ot.hr;ra 
9..I - 29.I.19'/1 
}'ftG 1 J.ua;t.rte 1 l'r"u"e 
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4.3 Co-ordloetloo ot ~ 

cllacoaloos ot p•cu- l•.raa• 
glog .. terlels 0 tor-
alog eod packlog 
aach1Des, pack•P• 
•• •ell •• treosport 
eod atorege aeaoa. 
Ao•l.1tlc~l rcaeer~ 
wort. draft ateoderda 

V Peckaglog ••at• ,5.1 Dtlllsetloo ot pleatlca PRDC 
haodllog pacltaglog ••ate as Ila.rs a• 

a factor ot the pro-
tectloo ot oatiu-el 
011¥ lrODlleDt 

• 

\'I ScleoU.tlc eod 6.1 Modero aethoda ot PRDC 
techolcel lo- the pr~ratloo of liars•• 
tor:11at loo lo scleot le, techlll-
packaglag cal end ec09oalc • 
tleld lntormatloa I.JI 

pacltaglDg t leld 

VII Orgaal&atloo l'.IWC 
ot trelolng Warsae 

4 

el. Steoderdlaetloo ot tecboloel parameter• 
tor cooaumer, aultlple eod traaalt packages 

z. 11.e&ur 
7.x - 15.:u.1979 
l'RG 0 Aut.rh 

e/. Methoda tor pack11glof •eate utlll&11tloo 
troa the ,, leapol.Dt o eow l.roD11eotal 
protect loo 

w. stru 
18.:I - 15.II.1!f/9 
Swlt&erlaod 

b/. Orgaol&atloo aod ecoooalc etflcle11c1 ot 
paclutgl.Ds ••ete rac1cll.Dg aod ratlonal 
aetboda for thel.r ao0Lbllatlo11 lo vle• 
of torecaste of peckBgl..og lndustr1 de-
velopaaot aod eovl.roD11eotal protectloo 
agalnat pollutloo bJ packaglog •aste 

st. sr.c:aep11ilskl 
16.VllI - 18.X.1978 
Swadao, Auatrle, JRG 

a/. ~oderolr.atloo ot aetbods tor the prt:pB• 
retloo ot scleotltlc, techlllcel and 
ucoaomlc lotoraatloa lD peckaglag tleld 

J. ~ .... t.rzuskl 
261 - 11. III.1!1'76 
G.reali Br U.a lD 

e/. ~etboda aod o.rgaal&atlaa ot trelDLag 
lo pacltaglDg tleld 

1. ilelblu•sit. 
vrn.1979 
.lustrla 

5 

1Ei lllll prujt:c\.or 
llc.rt:t:D !or daJ 
ll&ht 

Ovt:rl•t:•d Pro-
ji:ctor 
Kudak C11rous11l 
Slide I•rojt:c\.or 
li.xposu.r11-1ti1:t1:r 
S U.ul t&ui:ous 
I11t1:r1ir11tat loo 
s,siem 

" 

B. lll'llfieD 
api:.rt lo 
eov l.rollUlt:Ptal 
protectloo agalolit 
pollution by yacku-
~lo& •aste cov~rlog 
also the pobGlbLllty 
ot r1:c1cl111g 

L. Slcru 
:C:Xpert lo 
oq;ao hut loc 
ot ire LD Log 
tor psckaglng 
tipt:clallbts 
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VI EFFECTS OF ACHIEVEMENT OF D1MEDIATE OBJECTIVES 

0 F TilE PRQJECT 

A. Development in packaging materials production to meet 

the needs of food processing industry both for home 

market and exports 

1. Elaboration of production technology of multi:ayers 
for vacuum packing. It will be introduced in the 

Packaging Demonstration Plant at Bia~ystok. Tr~s 
work was done in PRDC instead of purchasing know-how 
abroad which allowed for a saving of 45.S million zlotys. 

Final production capacity of multi layers wi l: ac!;.ie·re 
2500 tons valued ca. 370 million zlotys. In case of 
imports of such quantities of laminate the costs will 
amount to 6.25 million dollars. 

2. Elaboration of production technology of film wi~h 
higher absorption of 11''/ radiation - savings are 
1·5 million zlotys. 

3. Elaboration of production technology of PE film · 
suitable for mechanical packing. Savings obtained 
amount to ca. 2.25 million dollars (stopping L~port)• 

4. Application of a special type of film - so-called 
"Blenden" instead of shrink film for multipecks 
contributed to make 20 per cent savings of materials 
as a result of the difference in film thickness. 
After introducing 1000 tons of "Blenden", film savings 
will achieve 6 mi!lion zlotys. 

5. Initial stage of elaboration of new methods for 
marking the vinyl chloride in polyvinylchloride 
materials manufactured in Poland. This subject is 
closely connected with establishing production 
of polyvinyl chloride for packing foodstuff a. 
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6. On the bas:..s of rese~c~ carried out it was pos:li°:l:'..e 
to ~o¥~ne apo 1 i·~a+~o" -os·;'oi.· 1 ;+; 0 s o~· ~-- -·· ... - ~ ... _ .;,..;. !-" :::a. -- ---- - • 

- packages ther.naformed from ir:iparted. ?ol:rurethar. 
film as a supplernent:!.ng of Polish :r.aC.e PVC for pac~{.:..~g 

ready-to-serve fish products, 

indigenous s tee:!. e l.ectro lytical.l.y tir..ned. w:.. th ::-ed.uce·i 
&~d differentiated thickr.ess of tin on bot~ a:..les, 

- new Polish and imparted lacquers for ~ui:~-i~ ca~s 

for fish ~ndustry, 

Polish sealing compound..;i for round l:.ds (up to now 
only imported compounds were used}. 

7• Production tests were done On defining the possibility 
of application of hot-melts instead of imported ad..hes:..ves 
for closing carton board boxes on "Kliklok" machines 
.(introduction will take place in 1981). 

8. Investigation studies were rr..ade on substitution of 
cheaper dehydrating agents e.g. bentonites for si::..ca 
gel. It will bring savings in materials costs ca.8 ti~es. 

9. Application of Polish made foam polystyrene for ma.~u
facture of moulds with higher volumetric weight -
planned .savinc;s - 2. 7 !rii.llion zlotys annua::!.ly. 

B. Better adjustment of packaging production to the growing 

demands of the home market which results from increasec 

consumption and living standard of the populatio~ 

1. It is planned to increase cellophane prod~ction from 
7.500 tons to 10.000 tons yearly owing to the reducing 
of film from 40 g/m2 to JO g/m2• It was possible to 
increase the capacity through constructing in Poland 
J modern high speed machines and installing them in 
the Cellophane Factory as well as through the improvement 
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of the quality of spinning anQ conn~ructing ma~hines ~or 
lacquering. 
Reducing the cellopha..~e thic~.ne~~ wil: allow for an increase 
of packaging materials by 25 per cent wi~hout any increase 
of raw materials c·msump'l;ion. ~he planned growtr of cellop~c::.e 

due tc reduc-i ng its thickness and improvement of i -cs q_ua:.i -::: 

will in the future result in stopping ir!lport of ~his 

packaging material. 

2. Elaboration of production tech:lology of printed. multilayer;:; 
using solvent adhesives for the needs of the pcar.naceutica: 
industry. Production capacity of 80 tons in 1980 gave sav.i~z~ 

of O.J million dollars (value of imnorted films). 

J. Elaboration of production technolog~r of bags for sterj.li
zation of medical instruments. It will contribute 

to the improvement of safety and hygienic conditions as well 
as asepsis. in hospitals. 

c. Improvement of the quality of packages and packaging 

materials in order to decrease their import as well.as 

losses of packed products in internal trade 

1. In the period 1979-1980 R and D work related to testing 
methods and criteria cf quality assessmer.t of packaging 
materials and paclcages was carried out. As a result o~ 
this work there were defined requirements concerning 
qu.ality of PA/PE laminates manufactured in Poland, 
requirements for paper used !or automatic packing o! ~ugar, 
for thermosealud cellophane u.sed for packing on automatic 
machines, for paper and jute sacks, corrugated board cases, 
wire cases, steel drums with detachable covers and light 
construction, overprints on packaging materials and package~. 
These studies contribute to a great extent to the i~prove
ment of quality of packaging materials and packages as wel: 

l 
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as to diminishing losses of packed products. 

2. The problem of improving q_uali :y of packages and pac!.,aging 
materials played a significant role in standardization 
and design work aimed at modernization of construction 
and production of packages. 

J. Elaboration of identification met~od of flavour components 
in packaging materials allowed to define the correlation 
between the results of sensorial and. c!lro~atographi.: !:lethoC..s 
through the introQuction of an indicator of potentia: 
contamination of product by the odour o~ packcging material. 
Results of these tests are applied in dete~inetion of 
quality standards for paclcaging !Ila terial s newly in traduced 
into the ~reduction process. There exists also a rur.ning 
control of the content of aromatic substances in packaging 
materia.ls during the production process on orders of national 
producers. 

4. There exists a possibility cf surface modification of PP fi:~ 
using a method of applying a thin layer of cross:inking 
adhesive. A recipe for lacquers for coating oriented PP fi2.r~ 

has been also elaborated. 

5. Tests were carried out and results of tests were given to 
the fish industry. These tests concerned possibilities of 
application of packaging materials with better packing 
capacity for vacuum packing of salted fish. It relates to 
imported multilayers manufactured by coextrusion where 
thickness is lower than in case of laminates. 

6. The definition of indicators of quality requirements for 
packages made of multilayers, boxes made of coated carton 
board for frozen fish, board baxes for packing frozen blocks 
of fish and elaboration of the methodology and introduction 
of packing control will contribute to a great extent to the 
decrease of losses of materials and packed products as we::. 
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7. Research was undertaken on the technolog:r of mod.ificatior .. 
of packaging materials based on p~per, carton board 
and fibreboard using hot-melts. 

D. Improvement of the efficiency of use of raw materials 

applied to the production of packages, particularly 

for foodstuffs 

1. An analysis of updating standards concerning Packaging 
Modulus Systems and amendments of standards contributeC:. 
to the decrease of consumpti"n of such raw ::naterials as 
steel, paper and fibreboard. 

Z. Introduction of a transportation of powdered products 

in flexible containers will result in a decrease of paper 
and film consumption giving savings of 92 million zlotys 
ar ... "lually. 

~. Introduction of V-tube process for packing fruits 
and vegetables in plastic films on Lockwood ~achines 
will bring following effects: 

80.000 zlotys during 1978-1979 

1 million zlotys during 1979-1980 

4. Introduction of new method of packing glucose and granovite 
on Tra.aswrap machine will bring savings of 1.5 million 
zlotys. 

S. Introduction of packing sugar and flour on Transwrap 
machines will bring savings of eoo.ooc zlotyso 

6. Due to modernization of metal drums construction (200 :~~res 
capacity) it was possible to reduce their weight by 30 
per cent. Raw materials saving amounts to 10 million zloty~ 
yearly owing to the reduction of steel consumption. 

7. studies on economic effectivenesa of packaging recycling 

-, 
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and utilization of plastics waste will contribute to the 
considerab'ie reduction of a consumption of raw materials 
during the production process of packaging materials 
and packages. 

E. Adaptation of packages to requirements of modern 

trar.sport and storage techniques in ho:ne Jnel international 

trade 

1. Standardization work was ai:ned at the ~daptation·of 
packages to the requirements of modern technique of 
transport and storage. During the period 1976-1980 
a number of standards on packaging dimensions for 
bottles, boxes, cups and seeks were elaborated. 

Fvr example in 1978 an amendment to the sta.~dard on 
Packaging Modulus System was made. 
Standardization activities contributed to a great 
extent to the unification of packaging dimensions 
and the introduction of rational palletization 
and containerization. 

2. Adaptation of packages to the requirements of modern 
technique of transport and storage was also considered 
in construction work. Within these activities guidelines 
were prepared for industrial plants preparing the despatch 
of goods in a form of palletized unit loads. 
A v~rification of construction of actually used cases 
was done.Work in this field concerned an elaboration 
of new principles for calculation of cross~section o! 
wooden elements of cases. 

J. A proposal concerning the substitution of ,unit loads 
for transport packa~es - - - boxes made of corrµgated fibre
board was prepared. These uni t·s a.re formed' with pallets, 
multi-wiit trays made of fibreboard and PP: tapes for 
binding. Economic effects resulting from decrease of 
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packaging costs amounted to 1 million zlotys in 1979· 

4. Tests on suitability of thin chipboard for production of 
transport packages were carried out. 

s. A technical analysis of production and application of 
cylindric steel tra~sport packages, wire containers and 
pallets was done. 

6. In order to introduce a transport of perishable produ~~s 
cooling containers the principles of laying out and fixing 
loads in containers were worked out. 

7. A new construction of flexible container, sealed with 
circular section and capacity of 1m.3 was elaborated. 

8. As a result of the study-tour organized to Austria, France 
and FRG in 1977 priority indica~ions related to application 
of flexible containers were defined. The technical and 
organizational indications concerning the introduction 
of transport of selectea products in flexible containers 
were elaborated. For example introducing flexi~le containers 
i~stead of transport of goods in sacks will eliminate 
45.5 million of paper sacks valued ca. 250 million zlotys· 
and 34.5 million of PE film sacks Valued ca.240 million zlotys. 
Savings resulting from introducing containerization will 
amount to 92 million zlotys annually apart from significant 
benefits caused by the reduction of transport and handling 
costs. 
An introduction of transport of goods in flexible containers 
will also contribute to: 
- reduction of losses of powdered products during the 

transport by ca. 90 per cent, 
- increase of effectiveness of utilization of transport 

means as a result of shorter..ing of standstills by 30 per cen~. 

9. A new system of packing f'urni ture elements in unit load pac:{=:;~ 

was also introduced. It contributed to the modernization of 
transport technique and decreased losses and facilitated 
handling giving savings of 2. 5 million zlotys yearly. 

l 
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The main long-ter~ objec~ivesof the ?rajact are: 

1/ Consolidation of the development of necessary 

scientii'ic and technological support ~or pac~agi~g 
industry with the streng~hening of the central 
re search and d.eve lo pm.en-= base as well a::i wi ~:: the 

Subse Uen~ Meve~o~me~+ o~ ~Q,Q~1an+ ;~~!Ts~-'a, q .. "" ~ - !::'~ ·-..,, - - """'~- -- "' --.. \..... .,. - -

laboratories involved in packaging for ~eeting t~e 
requirements of the food-processing i."'!d.ustr:;· on 

national and international levels. 

2/ Creation of research and ~evelopment basis for 

establishment of a c:ose cooperation between Po:ar.~ 
and developing countries and rendering the~ assis:a..~ce 
in the packaging field on the basis of the ac~ievem.ents 
of Project. 

The achievement of the first long-term objective was 
mainly connected with a new role of PRDC towards otter 
institutions involved in packaging which means that PRDC 
was given an authority to coordina~:e all research 
and development work carried oQt in packaging laboratories 
in Poland as a part of so called "branch-problem" entitled.: 
"Modernization of packaging production and increasing 
the efficiency of packaging and packaging ~ateria~s 
utilization in the national economy". 

Since the Government provided PRDC with money for pay!!1ent 
for the work done to other participating branch labora'torie s, 

through such financial a~sistance PR.DC encouraged ind.ustr:r 
for close cooperation and strengthened its coordinating 
responsibility. 

The branch problem was approached during the period 
1976-1980 and research and development work covered by 
this problem involved 25 institutions in its implementation. 

I 

Realization of the subject included in the "branch problem " 

al.lowed to define directions of R and D work and coordination 



- 30 -

of these activities in a~l research i!ldustrial labora~ories. 
Moreover apart from effects prese!lted in the chapter "!:f'f'ec-:s 
of achievement of i.!:imeciiate objec-:ives of -:he Proj ec:" 
implementation of the"bran~h proo:..e~" contributeC. also to 
the strengthening of PR.DC role a!ld ::.m.prov:.ng coopera~ion 
both with branch labora~ories and industrial pla.~ts. 
It should be noted that PRDC i!'l the period of "branc.h. pro b:e::: '' 
realiza~ion operated on a con~ract work basis, -:~a~ ~eans, 

that all research, design activities p_nd expertises were 
contracted and financed by industry. 

Below is a_ quantitative _ implementation of R and D tasks 
carried out in close coopera'tj_or.: •:ri.. th industry. 

1976/77 1977/78 1978/79 1979/80 

20 24 26 34 - (research 
projects) 

These are only subjects worked out with the "'branch problem". 

Apart from this work PRDC made in 1978,220 expertises 
(19 on packaging design), in 1979 - 181 expertises (23 on 
packaging design projects~ and in 1980 - 150 expertises 

,(12 on packaging design projects.)- and 206 technical ones~ 

In the field of standardiz~tion PRDC in the period 1976-80 
worked out 81 subjects, i.e. 68 standards and 13 analytical 
subjects. Within these activities 12 standards were introduce~ 
in Poland and 21 standards are foreseen to be introduced. 
by 198). At the same period 11 amendments to !SO standards 
were made, out of which 4 ISO standards were introduced into 
the Polish economy. 

A table presenting a growth of the value of packaging deliveries 
l!lto the Polish economy, illustrates the improveJ11t:nt and influence 
of the project !mplementation on the packaging industry. 
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I I : 
1 r Ya2...uc: of ?ackaging Va::.!.le of :;iacE..ag:.:::.:; 
I I 
1 Years 1 deliveries from 
~ l indigenous ~ources 

deliveries :'rom 
I I I 
1-------~-~--------------------T--------------------------1 
I I I I 
l l L"l billion zlotys ~ in m:.llion d.ol:.a!'s l 
-------~-----------------------T--------------------------i 

1975 

1977 32 

1978 37 

1979 39 

1980 40 

I I 
I : 
I 121.7 ' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

115.1 

115.1 

11 s.1 
I I ----------------------------------------------------------· 

Individual fellowships implementec. within the Project 
were also of essential importance ~or the strbngt~eni~gof 
the central research unit. ~hey broug.~~ such effects as 
acceleration of working out particular research subjec:s 
as well as direct introduction of research work results 
into production of packages and packaging materials for 
foodstuffs. A direct result of these activities was 
a closer cooperation between PRDC and industry. Some 
fellowships were designated for the representative~ from 
industry - factories and branch laboratories. 
The implementation of fellowships and equipment for 
research and experimental work delivered by UNIDO ·was 
of special importance for the progress in research wor~c, 
technica2.. modernizations and new tec!u'lological solutions. 

Actu.ally PRDC initiated to establish the new "branch 
problem" entitled: nincrease of effectiveness of packaging 
manufacture and application" in order to improve the 
cooperation with industry and to diminish hard deficit 
of packaging materials as w~ll as to decrease the 
consumption at energy in their production, to introd~ce 
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new modern production tech.~iques, to modernize orgar-izatio~ 
of trade, transport and storage. It is planned to imple~er.~ 

the "branch pro blern 11 during the pe:-iod 1981-1985. 

It will be coordinated by the PP.DC a.~d particular subjects 
will be worked out partly in ?RDC and partly in branch 
industrial institutionsv The i~plemer.tation of the "bra::ch 
pro bl em" will be directed. towards production econo::ic s and 

utilization of L~digenous ra·" materials in order to 
import of packaging materials. 

The"branch problem" involves six subject g!'oups. 
They are as follows: 

~..; ."""; ... --·-"' 

1. Optimalization of production technology of packaging 
materials from the view-point of requirements 
concerning modern packaging techniques and reduction 
of materials consumption. 

2. Optimalization of packing techniques and packaging 
I 

construction from the view-point of proper protection 
of packages and reduction of materials consumption. 

3. Studies on reduction of material losdes during the 
packing process. 

4. Adaptation of packages and unit loads to the 
requirements of modern transport and storage tech.~iq~es. 

s. Forecasting of packaging development and recycling 
problems of packages and packaging materials. 

6. Criteria of quality control and testing methods 
of packaging materials an~ packages. 

Before proceeding to describe further conclusions resulting 
from the project implementation it should be stated that 
it creates appropriate conditions for an approach towa~ds 

the second long-term objective of the project, ioe• entering 

into cooperation with the developing countries and rendering 
them assistance in the packaging field. 
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Some ac ti vi ties in this fi.e :a have been alread~· !.md.e:-
taken. Thsse we:-e activi~ies o~ orga..~iza~iona:. anc 
technical nature. 

To the organizational activities belong: 

- setting up the T:-eir.ing Centre in 3ia~ystok, 

- establishing Der.rons-:!'atioi;, ?:..a."'lt ~ 1-:onsta::c_!'l 

near Warsaw, 

creation of the ne·u "bra.."1.ch p:-oble::i" whe2"e resaarch 

and tlevelop.'.'.l.ent work involv~s branch laboratories, 
industrial plants, techr::.; ca: a.."'ld econo::iic u~.; ve!'s:. ties 

connected directly or incirectly ~~th packagi~; prot:e2s, 

increase of employr~ent i!'l ??~C an~ bro.nch ur.its 

ind.us try. 

Technical activities ere: 

training of research sts.ff - engineers and economists 
in foreign laboretories and plents manufacturing hi.g.~ 

quality packages and packaging materials, 

- equipping research-development institutions, :?!a:.n~.y 

the central research unit with specific research 
equipment which allows to improve the quality and to 

accelerate elaboration of research and application 
subjects and expertises, 

equipping the Training Centre in training and teaching 
aids, especially conside~ing training for foreigners 
as well as improving the standard of lectures,· 

carrying out R and D subjects according to ~he work 
plan of the Project Docwnen~ and research progr~l'!lIIle 
of PRDC which are s1.fostar.tia2.ly connected with the 
immediate objectives of the ?reject DP/POL/77/001. 

An analysis of immediate objectives achieved through
o~t the duration of the Project (for details see chapter 
"Effects of achievement of im.rnediate objectives") 
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leads to ~he following conclusions: 

1. A progress in :nodification of packaging materials 
was started. Pirst of all it concerns p:aatics 
and paper used for ~ac~~ng foodstuffs. 

2. A substitution of packaging matarials manufactured 
in Poland for i!!lpo:te\i. ones \'las uncierta.'.cen. 

3. There was noted a s~rstematic i:nprove:nen-t of packagin; 
quality -end better utilization of rawv rnate.!'ials 

and machines achieved through a number of unce~taki~gs 
of organizational and technical nature, e.g. 

setting up Packaging ~esign Office at the sea~i~e, 
isauing packaging quality certificates, 

- improving the standard of technical expertises 
due to utilizing modern research eq:.iipm-ent. 

4. Utilization of results of standardizatio!l worl-: 
in wider range. 

5. Modernization of transport and storage techniqu~s 
through unification of packaging dimensivns, 
palletization and containerization. 

6. Work i·elating to recov•Jry of production waste was 
started and the range of work on recycling problems 
was extended. 

7. Systematic training of packaging staff from industr:.· 
is conducted in the Training Centre at 3ia~ystok. 
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VIII RECO~~IE~TIATIONS 

Th• •nalyeis of the Project achievements and especially 
conclusions reeulting from the achievement of immediate 
and long-term objectives allowe to formulate the following 
recommendations: 

A. Recommendations of organization and technical nature 

i. To eatablisb pilot packaging industry baeed on 
selected plants in basic industrial sectors 
representing following branches in the packaging 
field: 

- glass 
- plastics 
- paper and board 
- wood 
- metal 

2. To allocate 20 per cent of tbe potential of PRDC 
and that of scientific-reseercb laboratories for 
doing basic research work end the rest for the 
development work m•inly for tbe needs of food industry. 

3. To strengtebn tbe potential of those departments 
ot PRDC which will offer their services to th~ basic 
departments, i.e. Coordination, Information, Standard
ization end Economic Studies Departments. 
These departments will carry out detailed analyses 
of tbe situation in pa~kaging in particular branches 
of indu1t17 in comparison to bigbly developed countries 
and elaborate immediate end long-term development 
plans. 

4. To work out economic en1lyse1 ot production profit-
1bilit1 ot aelected packaging materiela end packages. 

5. To elaborate an organization1l-technical project 
ot packaging waste utiliz1tion considering first of 
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•11 economic and environmental protection especte. 

6. To accelerate establishing of computerized system 
of ecientific-technicel information in order to 
make all packeging abstracts available tor 1netitutio~a 
interested, especially for tbe needs of indust~. 

7. To set up • group of experts who will elaborate 
actually ueefUl training programme for nationel 
training and e programme of courses and teacbing 
materials for training specialists from the develop
ing countries in the packaging field. 

8. To elaborate, in cooperation witb tbe Planning 
Commission and UN!DO s programme of cooperation 
with selected developing countries in the field 
of training and technical-economic consulting 
in the field of packaging. 

B. RecommendatioR• of technical nature 

It is necessa17 to continue tbe extension .,f 
development ot scientific-research basis through 
tbe growth of employment, upgrading staff quali
fications and equipping tbe institutions involved 
in packaging problems witb modern equipment for 
testing, control and measurements snJ to undertake 
sucb tasks in tb~ basic brencbeo whicb first of ell 
are aimed at meeting the needs o! food industr.1. 

Tbese tasks are es follows: 

In the paper indu1t17 

1.Improving tbo quality ot basic packaging materials 
and peckage1 made of paper •nd board to ensure 
tbe homogeneity ot quality of paper for pecking 
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products on high speed automatic machines. 

2. Establishing and developing production of coated 
paper and certcn board for packing foodatuffa, 
cosmetics and pharmeceuticale. 

J. Employing graphic artiste additional!~ to designers 
working in design offices in order to improve the 
graphic design of paper peckagee. 

In the glaaa ·industry 

1. Acceleration of the modernization of packaging 
glass factories in order to update technological 
methods and to reduce the weight of glees containers 
maintaining good mechanical resistance end dimensional 
accuracy. 

2. Introduction of new functional types of glass containers 
meeting the requirements of high speed packing machine~, 
especially fer packing pharmaceuticals. 

J. Setting up Glaea Packaging Design Office in order to 
update graphic design, construction end production 
technolo~ of glass containers. 

In the metal indu1t17 

1. Inerease of the percentage of thin tinplate ( 0.18-0.22) 
in tbe production process of cans. 

2. Working out and introducing tin-free steel coated on 
its surface as a substitute for tinplate. 

J. Acceleration of the development o! production 
of traditional transport packages witb modernized 
construction, e.g. drums, hobbock•, wire containers. 

l 



- 38 -

In the chemical industry 

1. Establishing production of Pol3vinyl Chloride where 
the content of vinyl chloride monomer amounts to 
1ppm. Such e content is admitted by the health autho
rities for direct packing of food products. 
Application of the Polyvinyl Chloride will allow 
to diminish import of this material used in the 
food industry. 

2. Developing production of sealing compounds for 
bottles 1nd jara closures which allow to carry 
out sterilization of food products. 

J. Eet1bliabing production of hot-melts applied for 
coating peckeging materials and closing boxes 
on automatic closing machines. 

4. Est1blisbing production of poliamide suitable to 
the manufacture of multilayers. It will contribute 
to stopping import of this material which will be 
baaed on raw m1t1rials of the Polish origin and used 
for pecking food products. 

5. Establishing production of coated ind oriented PP film. 
This film will replace imported beat-sealed cellophane 
used for the needs of toed, ph1.rm1ceuticel ind cosmetic 
induatriee. 

6. Introducing tbe modern weste-free production technolog~ 
ot tbermoformed p1ckagea. 

7. Developing production of re-intorced flexible containers. 

l 
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A list of insti t·i.tione eo-onereting 
with the Packag!ng Reeeereh and Develonment 
Centre in Wer9aW 

No N3me ot institution Place 

1. Demonatr•tion Plant 
2. Centrsl L1borato17 of Fishing !ndustr.1 
J. Pulp and Peper Reae•reh Institute 
4. Institute tor Wood Technology 
5. Ceramics and Glu1e Inst·i tute in Warsaw <.Branch 

l•bor8to17 in Cracow) 
6. Plastics Research and Development Centre 
7. Peckeging Research end Develo~ment Centre "POLLENA" 

attached to Waraew Plastics Fector.1 
8. Meat Indust17 Reaeerch Institute 
9. Laboreto17 of !'ood Concentrates 

10. Bnncb Packaging Experimental Centre attached to Plant 
for Fruits and Vegetable Processing 

11. Reaeercb and Experimental Depertment of Light Induatr.1 

Pl111t "Xot~" . 
12. Metal C1n and Rese1rcb Centre attached to the Union 

of Katal C1n ?1ctoriea "OPAKOMET" 
1J. Packaging L1borator:1 of Phermaceutic1l Induat17 "POLPA" 
14. R1seercb ind Development Centre of the Co-operative 

Pl'inting, Peper ind Packaging Indust17 
15. Institute of Machines for Foodatutfs 
16. Rese1rcb Development Centre of Pecking Kacbines 
17. Induatri1l Cbemist17 Institute 
18. D1i17 Indu•t~ Institute 
19. Bon-ferrous Metals Institute. Brencb "of Ligbt Industry 

11Suwin1" 
20. Science of Commodities Institute 1t Economic Ac1dem, 

iD Cl'ICOW 

21. Science of Commodities Institute 1t Economic Aced•~ 

Wart!t!'" 
Craco·.-1 

Warsaw 
Wersew 
1'oz:oan 

'iUocl:a
wek 

Kot:; 

Crscow 
WertHW 

Poznen 
Weraaw 
Poznan 
Ware aw 
'Nersew 

Skawinl!! 

I Cracow 

in Po~n1n Poznen 
22. 
23. 

24. 
25. 

Re1e1rcb Development Centre ot Rubber end Vi~l Plastics Oswi~ci= 
Co-ordin1tion Centre of Cooper•tion 1mong Q!EC countries 
in tbe field of p1ck1ging 
Storage J4anegement Institute 
In•titut1 of Precise Mechanics 

Wersew 
ioznan 
\V1ra1w 
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... ~ubject:t accor-.iin~ to tild l'.-;>jt:tct ae:tdiit'Ch and Ddvatopaent warll::a elab'1r .. tc:'1 i.n 19/U-19dll by iU .. C;JtHJ~ ir: • .tLtutlonu or thd P1~Jjll.Ot 

2 l 

a/ Elai:l.>ratlon ot praductlon techni
q~•~ (~r laoloato:t ot pla:atic 
til~d. 

b/I 4Ja?tat1on ot ~acka"1ng materials 
ta tba ntqulremant:t ot pac~a~lng 
~•~h.i.nory an~ equip:;wnt. 

c/ I fesci.n~ ~•tho.1.:i and quality eva
luation ~~itoria tor pacll:aglng 
..... :or!al3 and pacll:ag.a:1. 

ror.r~ PA,Ci<&G[!:ll :c:.:.-::1~~ fill ""Vo':WP..!:::;~ ~:;:;rri::; p: .Yp:g.v 

1. Elaboratloo ot maou.tacturing mathoda tor ldllli.natea b8ildd on raw 1:11&tdrialtt avullabl11 lo Polaud. 
2. Elaboration ot prodllcU.ao toch.Mlaa tor la::iillat1t .. eultabl1t tor titur""'ron:ilng !ll1'1 v11cuUlll 

packing. 
J. ~al)"tla ot coaxt?"laioo auitabilltr tor 14i:llnatda 1:1Mnutacturo io Paland. 
4. Analy:tia and aalection ot optil:ull tochnologlcal dolutiooa tor th11 il:lplc:~.:ntati.oa or lllll.linatdu 

manuf•ctura 111 tha facltaglll& Pilot Plaut at; Bialyu tok. 
5. Blaboratloo ot prodllctloa tocb.aoloa tor prtnhd lwtln...t•• by ci..ry l~~tiou 111•U10J (•i th 

aolvent adhoalY••). -
6. Opti:nl&atloa ot tbickDoud tor lc.i;i!nata lQoru la 111111luat.ad I.hat l:idi.11t P.t. tUm al::U11~ at .i .. -

cr•aS• ot :utotrlal co1i.11.imptioa. 

1. llabor1ttio11 ot prodUctloa tachnQlogy tor PS tllm adopt.:d to p4clo.tng on l'ollu4-llld·ilt v .. ckln& 
lll&Chlnll• 

2. 08 h1rmi.Ji•tloa ~ olectro11tatio prop11rtius at tluiblo ti I.ma a;>pl i .. d tar :a•ch..ni.cal packing 
in Poland. 

J. Detol'llllllati<>n ot tbo quality avalUatloo crlteria Cor coated pap.srb11ard appllad in ;nachlud
packi.llg oC tood.otuCta. 

4• BlaboraUoa ot aaodUlcatloo -thod tor hoat--alabh Poliah--<111 rei>ot1drat11d cdllulo:;d Cllt!! 
to moot tho requlrom•ata ot blgt\-ilptiad p1&ck.i.og 1111&chin .. a. 

5. lmpl•motntatloo ot flow-pack mathod of packiog pro<lucta in h11at-&.1dub:d ru::u1. 
6. Det•rmlnatlon ot tba r•qulremanta tor ca.rtooa appliod Ln automat1c puckl.og ot collap:;lble 

tubes aa ••ll a:t gl•t111 and. plastic Jara. 
7. Te .. tlng and lll•Uuremct11ta ot pap11rboard and talding carton• appll...t i.o autoJ!6t1C packing. 
8. Improv•m•nt ot glaas packa~a a:ianutactur11d oa automatic lll&IChlnory and oqulpwunt. 

1. To .. t.lng tbo iNltabilitJ ot now packaging 111&t•rlala. To11ting tha :Rlltablllty ot thin particl11 
board tor application t.n traoaport packag.1s. 

2 • .lnalyi1la of torboical atatua coocornlJlg applL;ation ot c7llndrical, ::oot'al packug .. 11. 
). Ta:tting tha aultablllt7 ot Pollsh-mada HDl'l:-tilm tor packing of ralli.ng thla.rlnjpt. 
4• 8vt&lUatloa ot dilliolectaota appllod tor tr.w.U.t packaguu from thd Vviut of Yi11• ot tbuir 

corroaiv• ~luooc• oa aG>ort•d 1111ac!11nd tool ... 
;. Blaboratlon ot teatiag mathod tor lllicroblolaglcul cloarnauo ot thu ba~lc packa~lll8 mutdrialu. 
6. ilaboratloa ot muthoda tQr accolorat...1 to~ti.ug ot uhult-lito ot pacll:od productu cout!linl~ 

tata aJlll caraal pro.iuct~. 

----=~ 
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d/ I :.loditicaUoll ot packagiug· 
materlal:ii througil coating 
on on-aide arul twoo eidas. 

•I I InveaUpUD Dll 1Dllueace ot 
material• oa ~uali\7 aPd 
:iiheU 11.te of f'ood»tutt• :tra;a 
the Yiei- polDt of' optia.1~.
cloa of •. acu'9 p:ro-&ectlw• 
:·unc \ions. 

f/ fMo.tern -thoda of the pnpanr 
tion of acieutltic0 tecbnical 
and ecGnoaic 1nto1111aUon 1ll 
packa.Iiag field. 

~~~~~~~~~~~~~~~~~~~·~~~~~~~~~~-~~~-

3 

7. Quall~ evaluatiol4 criteria far cood&nued iand powJllr l!lilk. 
a. Quality evaluation c.-iteria for p11per of the b11g:i appl111d tor curt1ul pi·uJuct,; pucldn~. 
9. Unitic&tiOll or el&-e:rcr-cheiaical i:i11thod tor evi.luation lacqullr cua.ta tit;htu""" iu Ura• with 

prt1udrv11s. 
to. CualitJ evaluation ot paokagaa, lnclioation of optimum technological purun1eturu untl quuli ty 

evaluation 111tthoda tor paper and ba&a applied for nlJ8ar packinc on autom11.tio maohlnCJrJ. 

11. Quality evaluation crlterla for pla~tic caa11u tor flub. 
12· Qualit)' avaluatioo crltaria for wire cases. 
13. Quall~ eva~atioa criteria tor paper a1acks. 
14. Quality evalu•tion criteria tor jute aacka. 
15. Indication of ~uality raquire1:111nta tor Polish-mads ba~ds. 
1fa. Quallt7 evaluation criteria tor U.n drwu with light cowitructi•lu aud r1:1movable cov111·u. 
17. ~aating t>ut polli-'libllitJ of 1.mproY1t:11ant pby11iccr-11111chanical film11 prop11rtiuu duu to rudlat1ou. 

1. Evaluation of •uitabilitJ t~ tood»tutt~ packing,coat•d and la.~i.nuted puckaging mutarialu. 
2· Blabor.tionci tbe modl.ticatiOD 1111Btbod for regen11ratud calluloue film in 01'111r to 1mpruv11 

bea\-aaali.Dg. 
). llaborattou ot productlou tecbllolog1 for aubut1U1cuu applied for pepur coati~, buudd on wut"r 

diepentiOD ot copolymer& of Yi.Jaylcbloridu. 
4. BlabonatiDD of lacquer recipe for packaging film coating be~ad Oil copolyuiaru or vinylcnlor1de 

•1th Y1111lacatale. 
5• Blabo:ratlon of modification metboda for packing coated filma. 
6. Klabo.-ation ot plalltlclaatiOD technolog7 of papar tor paratCining. 

1. ~nveaUptlOll GD raicroorganl- pe:niieability Uirou~ packing fil.iwt-
2• .-Val~atiGD ot •elected pack~• and lnvuutigstion on their influ11nc11 on the quality of proc11-

aainc producta. 
). Inveatigat1on oo 1Afluence ot packaging materials on f.t product11 quulity. 
4. l1111eatigatiOll OD 1.ntluenca ot pack.ag11JC material• on muat and m11ui pruuurv11u quality. 
5• InveaUption oa proceaeea axid evaluation of th11ir qualitT ill thB .,y ... t111111 euviro1ui. .. nt- cunuu:r.ur 

pack.a&• - toocUit~ff u. 

'· Blabora\ioa of idanUtlcaUon mtiboda of aromatic co111po1111nt11 in packat(.ing mat11ri11lu. 
1• I.n.11aaUgat.ion "lD correlation batwaen output a of chr0111atographinj and u11nuo.ry ta11 ting. 

1. Blaborat.ian and implementation of CCllilpUtar.Laed 1n.t'oniiut1on ll)"litUlll in r·1ai:l-.11t:Uis: fhld. 
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Utlll&a\lon ot plaatl=~ 
~a;k-.i;lag •a..tta ..- a ta
at!lr o!. Ch• protoctlon ot 
na•ural a:1vtronm•t11t. 

Ela~or~tlon a~ general 
pro~~· ~n t~ •b.ol~ 

C3U!lt:y ~cal• C~r pack.
gi~ wa;.1ta handllng. 

C.ni~!.:i'I <at packaging 
proc.uct•:i ui.i pacit114111!1o 

Ada~~a\10!1 o: pac~ages 
s..-:d v.."? l' loa.is Co Ul• 

~~ulr•na:ic~ ot :aodal'Q 
c:an~i• s..~a ~c~r&11:• 

c~c:-.no> lo,sy. 

k/I Lapl•=•ntation !If 
elesclc contain•r• 
for ;~• trausport ot 
.&:-1 6Qacb lt .. ru Uzara 0 

lh1• 1 ~emaD t) • 

) 

1. lbtvi•• ot -~hoda tor utilhati.:>:1 ot pladci;:li i;ldC4~inis Wddt;tt ln vi"" ot ,h,.1r •.;oH.>."lc 
atticla:1c7. 

2• gcono::alc •ttlclaoc7 ot Cb.I ra-. :aat1tr1.ela •a:Htl r<1cyc 11.nti tor th1t llliWUl.''ic turu ot Uut bo H l1t ''• 

1· iconomic attia!anay ot paclu&glng •a.:tt• b..ndling und a:ulitillat1.on 1.n vidw oC •laborat•d tort1ct1dtd 
ot paclu&jp.ois d1nelop•nt and eoVirGtUl&tn'al prut.actL011 a.ialW1t pa::kll,!;ing wu..1ta po ll1n Lon. 

1. l"rl.llclplea oC formi.Dg \he Wllt loada tor a;qiart. 
2• Dlltormination ot tba range aDl1 nq!Ur.tlDdota t;Jr p1&ck11t1:Ln1 1111 lt-aiih .. :.1i V• t11;•1111o 
J. Blaboration ot tecbl:aologlcal proce .. fur reoiio-uttta packlng. 
4. bprovemant ot paalt1nc proa••• ot' alwid.ni\im rulla and torJling tlul p1tck•~1t ot buu;1 pl0 :1. 

5. !Datnctiona tor dedpi.ac ot woodim tnu:utport p•clta.ia11 and d11ulfill" llC tnwuport 
packq•• tor e:m:port. 

~. Blaboratloa ot COAClUaioa.e aimi.Dg •' uniClcatLmi and optiwl~•tion ot pac~1.llf£ 11y>1tca~, 

co&U1idarln& \be poadibili'J ot pep~t11:ial11 eli;nlnat1.on. 

1• SvaluatiOG ot econaali.o etticlenc1 ot ••Pllcat1.gn ahrlnkablo PE film Cur ton11i.ng th11 multipl11 
and traoapor' pacltaa••• 

2• llaboratioa ot '•cblliquee tor polJur•th&Da appllcatlon •• uu11blo11in& mat•rial. 
l•. lUaboretion ot 111atbodto tor pack111g end fptoning pliilt f<>r oltport ln the cautiili:t1r11 ai;.1 

\l'&ll&port meaiia. 
4. Determi.Jla,1on ot b&aarda att•cttnc load.ii during co11t1neatal traadport. 
5. DetenainaUon ot or:ni,oalilllat• 1.A traoaport pui:kagcua. 

6. Metbodit ot raprodllcUoQ ua labor•tcarial oondHi.:>WI hazard.a attoctin6 piacka~tt end paclled 
produ:: ta duri.Dg b.&ndllq. 

7 • DetarmillaUoll of IHChanical ba&arda aft•ctlng lo.,111 ln al.1- tr~uport. 

a. lleboratioa ot laboratorial 11111&.hod• tor tachllacl1.llat1.c t1111tlog r•produclog ••• tr.011port 

a11d •torec•· 

1e l"rogra::ue ot tlellible oontainera da·.-.lopl8dllt 1.A 1981-19651 torucutiog Ull 1990. 
2· Blaboratioa or taatlnc metboda tor mocbanical ~.u11taace ot Cluxibl• cunteic11r1t. 
J. Bleboratlon or UuitruatlOD det1Dins· pri.Dcapltt5 ot llll&CIUD• toolll tl'u.ll1tport11tion iu co11t11in11ru • 
4• l"ri.Dclplea of placin3 alll1 t .. t•nlzi& producta I.A cooling contauiara. 
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O..t•rmiaation ot euitabllity 
ot pla11t.lc pack&dll~ tor tl11b 
and Ciah-proce~ai.D& producte. 

\/ !>eteniinatlon ot aultabllity 

QC ~~arn :1111tal packll6•• •itb 
variOlls protective coatlag 
t 0 r tlsb-proce~~ln& productt1. 

) 

CEN':'!UL UBOiU:l'ORX OP PISifi:f(O IUDUS'?i!Y lS :;uYliLl 

t. &ctual opl:ii•uu1 and deYelapin;i; 10orlc. co:h!•::·oi'l6 plaattca .,,..,i..,.._,.""• 
al &search wi>rll: concttmini qu11l Uy IUl:i ;iu1t11bili t.y al' ths t'allo"i:~ 1Dat11rl11l1.1; 

-l'aliab-mud• 111101ll1ata po ly111Dille/po l;)l•thy lt1tu1 lilbl1utiac t•1.-..'1 1accu...U l.sl15 to> tht1 tt1chniqu<1 u 

for automaUo vaou\1111 packing of fish products elaborated in Packaging R1111earoh und 
D11.,11lop1Dent Contra 1n W&r!lli'"• 

-1:uportt1d multi-layer tllm11 ~tauturt1~ by co-eitn.t1ian wltb thiner th.so ectuully 

pro.Weed lam111at1111 1 

-tb•rmoton:iad pacll&jlell tor- !11th procc111uing productt1 il!U.id oC' Uiporhd poly-.1 ty,·t1m1 tllm, 

b/ Work conc11rning d11t11rminat10Q ot th• in<ilcator>1 tor Uw qu .. llty r .. quirdu.arntd Cur 
p11ck~o1t mad• of multi-la:t•r film, bo.ui11 tor t1'.IZdQ tluii ~"'111 ot coatt1d p1tp•r board und 
boue tar bloclut ot trocen tillh· 

1 • .lctual oplniou alld developing work · CCJQcernin& package11 tor Pldbin11: In.ta.iutry. 
2. DoaigniQ8 1 tecbnJ.cal and utilit7 inve1ttig11tlan oooc1trnlng o••l7-lotrodua .. d ,group11 ot 

tl11b-proca~11lng prodi.tct11. 

I I 

PULP I.ND Pll'ER RESZ+~H INSfI'l'UT"g DI l.l'JOJ 

r/ 3laborat1an ot produotlon tecbnl I , 1. Y•rU1cat1oa ot tee Ung 11utbodd tor tlbrotboard bou11 and l!l.Uc;otillD ot prop11r rt1quh·u-

ques tor coatiag paper alld b~ 
witb bot-molta and tor maautao
turia~ packa~a ot tboll4t mater
ials, partlcularl7 takln& lnto 
account tba needs ot anticarro
sion protection. 

ment11, e'laluatiOll criteria and atandazUd tor tedtlng 11111tbod ... 
2. Teat• conc11rn1ng ~tact\ll'e of paper b11g11 with •ulteble ett'Ungth rt1qulrt1Cldnt11 which ~· 

to be u11ed tor ~tomatlc packing ot tlry toodatutt ... 
). Mothodae tor teatiog tbll •Jlltbetlc pol)'ll:llX'B •PP11•4 far co11to4 ~•P"r• 
4. Taata concerning the packing materiala tr"atlut1ot by bot-m11lt• coatii:g b1tdt1d on papdr, 

paper board and flbrboard. 

... 
°' 



ANNl:X 5 
EXPURTS' COOSULTATIONS 

Project Poat Deacription Export•a Countr,y Fixad d•t• Pl•c• ot 
llo. naa1e cont1ul tl!ltion 

11-01 Senior Expert- consultant Hens 5.IX-1(.XI PRDC-Waraew 
I.Wolfrum l'RG 1978 DP-Bial~etok 

).XII-21.XII PPilI-1.6d' 
1979 CLFI-Gd,ynia 

11-02 Kxpert in environmentel protection 
egainat pollution b~ packaging waato Bennie J.VII-14.VII 
covering also the poasibilit1 of Hansen Sweden 1979 PRDC-\'lareaw 
rec~cling. (2 w~eka in-

stead ot 1 
month) 

11-0) Bxpert in production of packages I 

made of pleat!o ·laminate• tor the +-
needs of food induat~. t;m1cel led 

. I 

I 

11-04 Expert in organization of training Luis 18. V-10. VI PRDC-Waraaw 
tor packaging apecialista. Si ere Spain 1978 DP-Biel:yatok 

' 

11-05 Expert in aelection of packagea made 
ot pleatic tilma and leminetea ea Hana 18.XI-2.XII 
well es of coated paper and board I.Wolfrum PRG 1979 CLPI-Gdynia 
tor fish end tiah processing products. (2 weeka in-

atead ot 1 
monthl 

11-06 Longin Placzek-expert in manutaoture 
PPRI-l.6d~ of consumer packages made of tree- Longin 2.VI-29.VI 

ted board and transit packagea. Placzek PRG 1980 

_J 
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AlmEX 6 

LIST OF R.EC0~.1:.LEN:!)ATIOUS !.~ADE :SY EXPERTS ASS:GNED 

3Y UNIDO TO TEE PROJEC~ DP/POL/77/001 

I. 11-01 s.enior expert, ::o:.·st J .Wolfrum 
Conclusions and recom.11endations fro::n expert ,.s 
report. 

).X:I - 21.XI~. 1979 

i/ General recommenda:tions 

1. The basic objective of the project is the 
consolidation of the development of scientifi~ 
and technological support for the industry 
and their relevant laboratories involved in 
packaging and the strengthening of central 
packaging research and development activities 
to meet especially the requirements of food
processing industr~, fo'!" the home market and · 
exports with respect to the growing demands. 
This requires best adjustment of packaging 
production to future demands which therefore 
sho~ld be carefully observed and when occasion 
arises reviewed and changed. 

2. Poland as a growing industrialized country 
does not yet provide a combined national 
packaging industry which causes some problems 
in coordination of work - research and manu
facturing as well. 
Cooperation between the National Packaging 
Centre on one hand and the various packaging 
development centres with the leading position 
of the Packaging Re~earch and Development Centre 
as a coordinator in this field on the other 

-1 
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hand serves a general idea and basis for an 
integration with the parts of industry involveC. 
in packaging proQuction a~d converting in the 
direction of a ~ational Packaging Industry. 

J. One of the first steps should co~sist in streng
thening of the effectiveness of PRDC, thereby, 
that this central uni~ de~erm.ines a..~d controls 
the aiming lines -:o a"l ut::nost l:i.:ni t whic:i o: "";:-:e 

multifarious developments should be urged on at 
PRDC and its branch offices as well as other 
packaging institutio~s and t~e industrial labora-

. tories involved in packaging design, development, 
quality control a~d ~a:i.nly with special research 
objectives which are somehow undeveloped. 
That might be of grea~ importance to meet t~e 
requirements of suitable and good-standard peckag:i.r.~ 

materials and better packages above all for the · 
home market to obtain the objectives of the prese~t 
Economic Plan. 

4. Another important topic is the creation of technica: 
support and cooperation which is expected between 

Poland and developing countries according ~o the 
objectives of the Project. 

Although there is already some preparatory work done, 
this topic exerts the closest attention. 
Some important amendments are of urgent neces:3ity, 
especially with.regarc to training activities not 
only for fellowships from developing countries in 
Poland but also for the training of Polish packaging 
specialists on all levels. For this purpose there 
are already premises at the Training Centre irl Bia~::

stok but beside this Centre there should be also 
the possibilities of training of graduates fro~ 
Poland and from abroad in all packaging techr.:.queD, 
converting, research methods etc. theoretically er.~ 

practically on sophis~icated testing and productio~ 
equipment. 



ii/ Specific =eco~nendations 

1. P~~C as the coord.i~ator of researc~ ar.~ ~evelo?-

ment work in packaging in Po lane. shou::..i :.~C::..ca :e 

the immediate and long-ter~ ob~ectives of 
cent to meet the de:nand of ";he r.iar~e t -:i..ow a-"!.c.:. .:..:: 

+he ru+ure 'n~ t~e ~eauirame~+s o7 ~0~1u.ci~~ 
\,,ti - "' a ·~ •• - . .- - .;..:.J. .;.4""' - ..I. - .._ -··o 
effectively -:;~e import~ of ba:3ic ant se~i
manufactured materials. 

2. It would be d.esirable to strengthen the potel'l
tiali ty of PR!JC with respect to the wi:ie rar..ge 
of acti~ities uf this Centre and the already 
existing authority to issue quality certificatio~s 
for packages to stop the production of low 
quality or withdraw low quality packages fro~ 
the market to avoid heavy losses by i::!.tegration 
ot the Centre with those institutions ofother 
industrial branches (e.g. ?OLLEHA, POLFA, :PRl:J~!:IQ 

CENTRE, etc.) which are involved in packaging 
problems only. 

J. If by adwinistrativa difficulties, the establi
shing of an integrated packaging industry is not 
possible now, the integration should be imple
mented step by step and the first phase migh~ 
be the creation of a ~cientific-Production Centre. 
This Centre could facilitate the introduction 
of the results of research work directly to ~he 

production on industrial scale and the elaboration 
of new designs of packages and packing systems. 
The Scientific-Production Centre could bring the 
evident effects in national economy through 
proper utilization of deficit raw materials 
and adaptation of optimal constructions and 
te chno logi es. 



.:;.. :t seems r.eces::;ar:.' to pay more atten"';iO!! to 
coordination prob:ens. Jooc recognition in 
activities of all. ~hese ins ti ":utior..s ar..t eq_1~i.-;rn1e!"..t 

are t~e condition for proper utilization of ~~e 
potential of scientific-research basis in ~ackagi~g 
in order not to double the research work a.~d to 
make use of the 9ersonnel skilled. i:?. Yery S".Jeci::'ic 
fields. 

s. Apart from conta~'ts mai!ltaiz:ed. wi";h ind:.istry e;:d. i:s 
scientific-research basis directly through ~esea~c~ 
departments of PRDC it is necessary to streng~~er. 
the activities of the Coordination DepartCTen~ of 
PRDC to create conditions for contin~ous and close 
cooperation. 

iii/ Recommendations related to training 

1. Training of medium level specialists 

There is a necessity to intensify training 
activities carried out by PR.DC and to involve 

in the training all branches interested in 
packaging. The main task of PRDC should be to 
convince the managers of a~l institutes, labora
tories and factories involved in packaging about 
the importance of packaging for the national 
eoonomy. 

PRDC should change organization of packaging 
courses and select participants not through 
ministries bu-c directly in the appropriate 
institutes, laboratories and factories. 

2. Training of high level specialists 

PRDC should organize short courses only tor few 
days to train high level specialists. subjects 
tor such courses should comprise: necessity of 
carrying out tests of packages and packaging 
materials, economic problems, influence of pac}~aging 



- 52 -

costs on economics of packaging production, i~1±'orrnatior~ 

activities, importance of stan~a=diza~ion. 
It should be general training about general problecs 
in packaging for management of institutionz i!!vo:::..v~::.. 

in packaging. 

3. Training for the developing countries 

Fellowships implemen~ed witr..in the P!-o,:ec~ s::ou:.:. 

h h . . 1 ·.p· +· .D , d help t.roug. upgraQing qua-i-ica~ions o~ peop_e, an 

improving language abilities to organize training 

for the developing countries. However, it sho•Jld 

be considered that such a training should not only 
concern novelties in packaging but the basic packagi~g 
problems. Before this training sta?"ts it is nece:3~ary 

for the Polish side to consider the specific proble~~ 
of developing countries. 

4. Cooperation with UNIDO in the field of training 

Because the research and developmsit work is well· 
adapted there is no urgent need for further assista~ce 
on technological aspects but there is another 
important aspect where U!~DP assistance is recommende~. 
Thus, it is advisable to approach U1l!DO for s I proj ec-.; 
including: 

al recognition of specific problems of the develop~n5 
countries, 

b/ elaboration of subject proposals to meet the 
needs of developing countries, 

c/ purchase of prograI?mles and audiovisual aids 

in order to improve the qualifications of Polish 
.specialists who will transfer their specific knowledge 

according to the needs of' these countries. The costs 
of.such a project should ~ot exceed 80,000 dollars. 
1980 would be a preferable starting date for this 
project. 
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II. 11-02 Expert in environmental pollution 

with packaging waste - ;.::-. Bennie Hansen 

3-11 July 1979 

Rec orn.."D.endat ions 

1o T:~e planned increase i~ quantities of cons~me= 
packages can be facilitated by ex:_Janding at tne 
same tL~e the recycling of ~aterials and asso
ciated energy. 

2. Hext follow requirements for increased rec~rc'2.i!1g 
rates of consumption waste. It is presumed t~at 
production waste recycling wil2.. be carried ou~ 
to its optimal extent. 
Consumption waste can be separated and recovere~ 
through two different routes: 
- recovery throug.~ source separation, 
- recovery thro1Jg.~ mixed household waste se9aratioE. 

J. It is recoIIUUended that feasibility studies vrill be 
initiated in some of the most urgent cases in the 
major cities of Poland. 

4 • .At the stage of designing packaging constructions 
new aspects of environmental protection and possi
bility of energy and materials recovery should be 
considered. 

S. In Poland, immediate attention should be given to 
recycling aspects of two corrunon types of package~ -
one-way glass containers and tin cans. 
For this purpose it is necesBary: 
- to expand the existing sy~tem for handling of 

returnable bottles to handle also certain types 
of non-returnable packages for recycling in 
glass factories, 
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to investigate a possibility of detinning 

of tin cans. Up to the present tin cans ere 

already collec~ed and remelted ~u~ without 

recovery of tino 

6. It is recommended to elaborate the t~air.~ng 

programme on recycling problems. 

l 
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III. 11-04 - Expert for training of packaging 
specialists - Dr Luis sicre 

May - June 1978 

Recommendations 

1. To translate in~o Polish i...~ PRDC the progra~.:nes 

elaborated in English for organizers and parti
cipants as well as texts and books reco~~ended 
by the expert, the original languages being 

spanish, English a.~d. Germano 

2. To maintain the programmes and texts in English 
French and s.panish for participants coming from 
developing countries using these languages and 
to ensure lecturers with good abilities in these 
languageso 

J. It is recommended to elaborate a list of fundamen
tal texts in the packaging field which should. be 

included in the library of ERDC and of the Train.ir.g 
Centre. According to this recommendation guide
lines have already been- giYen by the expert, ir. 

order to facilitate this work, to the Polish 
specialists who are quite well prepared for 
elaborating these fundamental bibliographies. 

4. In order to give to the packaging courses neces.:iary 
audiovisual support it is recommended to the 
Training Centre to record into Polish,~n a not 
neces~arily professional way, tapes {cassette ) 

with slide explanations and introductory 
and final comments for each packaging course. 
For other languages some audiovisual materials 
could be obtained from different sources, e.g. 

WPO,Austrian Packaging Institute,spanish Packaging 
Institute, etc. 
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5. It is recomnmded that PR.DC appoints a full-t~~e 
person for elaborating their own audio-visual 
materials according to the manual contai~ing the 
guidelines for such work. 

6. The audiovisual equip!:lent has ta be si!'llple with 

possibility for being use~ in different ap?:icatio~s. 

7o In the case of training specialists from the deve:op
ing countries on residential courses special 
attention should be paid to: religious~les, 
regional habits, specific food, climatic condition8 
and appropriate entertaiil!!leuts. 

So Participants are to be recruited from the agricult~
ral enterprises and factories through direct 
invitations according to the main activities 
of PRDC and the Demonstration Plant. For attending 
the col.U'ses a previous selection of participants 
should be done. 

9. It is recommended that the Training Centre issues 
a certificate of participation to the participants 
in case they pas~ examinations. 

10. It is suggested that the Training Centre or~a.~izes 
a perrnament audiovisual exhibition which is to 
be updated every three months. 

11. In between the programmes it is suggested to 
organize seminars about specific matters and round
tables as a way of cons~lting activities. 

12. 'l'he requirements for lecturers in case of trai~ing 
specialists from the developing countries are not 
different to the requirementti needed for lecturers 
in developed countries. It is that they need to be 

very world-widely updated in packaging tec!mology, 
able to manage a gro•;p of ad.ul. ts, with diciac tic 

capacity and faci:i~~ ~or ~aking people interested 
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far as lecturers for training participan~s from the 

developi...."l.g countries are concerr..ed. t::;.e good ~no'.'lleC.ge 

of the foreign language is absolute:.y necessary. 

13. In order to !allow up the activity of the Trai~ing 

Centre it is reconr.iended to estab:.is~ bi:.atera: 
agreements between Po~a~d - PUC anC ot~e~ cou~~~~es 

packaging institutes e.nd ce!ltres which have d.eve:cr:::::: 

important activities in education as well a3 wit:::. 
international organizations. 

14. The organization of s~'!I!posia with foreign ~ar..ufacturers 
of packaging materials and manufacturers of machinerr 

is considered of the highest practical interest and 
attendance in these events has been proveC. as a very 
efficient way for receiving updated technologies. 

15. In order to cover the neces~ity of the participants 

in the packaging courses, as far as modern tec:::nolog:·, 
rules, standards, documentation etc. are concerned,_the 
expert recommends to establish a new department in 

the PRDC ur~der the title "Publications Depar~ment". 

16. The following publications are recommended: 

a/ a packaging magazine covering 3 areas o! the 
activities in this field-

- news and novelties, 

- technical information and scientific articles, 

- documentation. 

b/ a monthly bulletin for the urgent news which 

cannot wait till the issue of the magazine and 

.abstracts baaed on industrial literature and in
formative abstracts from new developments in 
packaging and printing. 
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17. Considering that International Packaging E.x..~bi tio:r.s 

are "open books" for the ':)et-:er knowledge of the 

modern packaging techri..iques, on materials manufactu
rers, machinery for producing packages a~d for 

packing all kinds o~ goods, ~ethods, syste~s a.~d 
trends it is reco~l!lende~ a good per~a~ent link 
and cooperation between PR.DC a.11d. TARO?AK - th~ 
International Packaging Ex..~ibition in Poznan 
and participation in other international packaging 
exhibitions abroad. 

18. In order to increase international contacts for 
the Training Centre it is recomnended to create 
in PRDC a. Foreign Depart:nen"t which will care a~out 
international connections, recrui~~ent of pe~t~
cipants for courses, interchange of tecbnolog:r { wh; c~ 
is basic for the Cantre ) a.~d to achieve direct persona~ 
information by Visiting countries an~ receiving 
foreign representatives of pac~aging in~ustry. 
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TiT 11 05 .,... . . k . "' T' . ' ,- ~ . • _.. - .=.xpert J.!! pac ag::.ng r o!' - ::.sn. an ... .;.::.s!l p!"od.u.c~ ~ 

~..ir. Horst J .Wolfr-um 

Nove:nber 1979 

Recommendations 

1. Metal packages 

1.1. In connection with co!'rosion prob2.ems of 

external surface of tinplates during 

sterilization process i~ is recorn.r.lended 

to make tests with treatment of ca.~s wi~h 

special protection inhibitors. 

1.2. The future development of metal packages 

in the fish industry should consider the 

actual trend on the world market concerning 

development and introduction of seamless 

tinplates with eas:;-open closures which 

will be the key-project in this cor-~ection. 

2. Glass packages 

2.1. The cooperation between manufacturers of 

jars and manufacturers o! closures as well 

as the fish industry should be improved 

to eliminate difficulties such as failures 

in closing jars during converting on 

packaging lines. 
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2.2. Work shoul~ be accelerated to introduce 

special jars for fish products with respect 

to certain proper~ies such as: 

- reduced weight by reduced wall thickness, 

- shapes and c~osures according to irrter
nationa~ stanQards with respect to s~ze~ 

and dimensional parameters. 

3. Non-metal packages 

J.1. It is recommended to elaborate a programme 

to prepare the introduction of: 

- plastic containers, 

- flexible plastic packaging materials, 

- multilayers for vacuum packaging, 

multila~~rs in form of pouches, bags.etc. 

for packing fish and fish products on semi

automatically snd automatically operating 

filling machines. 

3.2. Application of a non-metal package for 

sour fish preserves made of fried or steamed 

fish pasteur~ed or sterilized. For this kind 

of fish preserves it is recommended to use 

glass packages in a form of transparent 

white jars with approx. 200-250 g capacitY, 

twist-off or crown closures. 

3.3. It is recc:-:i.T.en~~i to work with the general 

Oril"lcio,P"-' o., ··'.::>" .. .;O.,.., f' k · ..... -. -~w - ;.l:::_ ........ ,,_ ., o .. pac ag::..ng 
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materials and packages in al::.. l.a~oratory wo!'k 

using t!le "~.IethoC.:-3 of se :!..ection. of pac::taging 

materials" taking in-;;o accoun-: the presen-:; 

end :-uture pcss:!.b:...::.-::.es of supp:y· of ~as:...c 

or se~ifinishe~ ~aterials of Polis~ origi~. 

4. Recow.rnendations ~or testing ~aterials 

Following ~ethods should be imple~ente~ 

insofar as they are not yet part of standard 

testing in the la~oratory: 

checking of chemical resistance of lacquered 

coatings on model solutions, 

- checking the porosity of lacquered coatings 

with application of chemical methods, 

storing preserves in plaillled guarantee perioci, 

carrying out periodical asses~ments of 

package and product, 

carrying out ar .. al.ytical work concerning 

changes of product during the storage period. 
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·V. 11-06 Sxpert in production and app~ication 

of packages made of treated board. 

Dr Longin P~aczek 

June 1980 

Recommendations 

1. In the nearest future a bigger de~and 

for machines for paper and board coating 

is planned - such type of e qui.pment should be 

based on plastic materials - PE and PV~C. 

For this purpose it is recommended to apply 

extruders together with coating facilities. 

An extruder and equipment for coa ~ing should 

be adapted to work in one line or separate:y 

if such a need arises. 

Equipment for coating should have 2 heads 

for coating with I'VOO emulsions and a ~r~.ring 

tunnel. 

2. For such specific packages as peel and blister 

packages it is recommended to use coated 

paper · or cellophane with hot-melts. They are 

usually used for packing snack, cereal~ and ge:s. 

J. It is recommended to purchase machines for 

coating with hot-melts and waxes but also 

with posdibility of laminating. 
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4. An alternative solution could oe me tallizirlg. 

It is used in order to save material and to 

decrease costs of produc~ion of wrappings 

with lm·: light transmission. 

The teclmology of ~etallizing fil~s ar.d papers 

is based on evaporation of elumini<_;,;n unda:-

vacuum on one machine and lacquering or la~i~a~:Xg 

on the second one. 

5. Taking into account world developments i!l -the 

field of coating and lacquering it is reco.o:me~de~ 

to purchase a pilot machine that will be used 

for introducing new techniques on a small scale. 

Assuming that it will be a combination of printi.!lg, 

coating and laminating the pilot equipment snou·:c. 

cover 3 different operations in one , . ... ine. 

6. Recommendations concerning training activities 

They could be presented in few words: new tech!lo-

logies such as metallizll1g and application of solvent 
free adhesives require a special training. Such 

training can be organized successively for 

producers of materials and equipment. 

It is recommended to train at first s.taff employe·:. 

in the manufacture of papers and films for 

converting on new machines. 

-- - -~- - - ________________ ...__ __________ -. _________ _ 
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1. Recommendaticr~concerning naoer materials 

used in the packaging industry 

There exists e.n urgent :ieeC. for the improvement 

of paper and board quality. It concerns first 

of a~l paper for printing and siliconizing 

for corrugated and solid fi~reboard. 

Better properties of these materials could 

contribute to the decrease of import of coated 

materials and to lead to the improvement of the 

quality of final products. 
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32-021 Organization ot 
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Building 
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tion 
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tion and 

· Electr11'1-
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Agriculture 
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Technical 
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Manufacture 
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"POLL\.M" 
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PRDC-Wersaw 

P.X1:oa1ewicz 
DP in Kon-
atancin 

E. Bielski 
Brancll Ot
tice of PRDC 
in B1tom 

H.No.rwisz 
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Ottice ot 
PRDC in 
By tom 
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PRDC-Wer11w 

J .Lek11z1cki 
PRDC·W•rsaw 
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DP-Bi1~11tok 

W~.Bercicki 
DP-B11iJstok 

Cou:it~ Pixed 
date 

Austria 
FRG 9.X-29.X 
Prance 1977 

Pinland 
Sweden 19.XI.S.XIl 
Denmark 1978 
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:PRG 
Austria 
Ital1 

x 
1979 
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A LIST OF ~ON-E."XPE\TIABLE EOUIP~!DIT PROVIDED BY U\ IDJ 
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ll•t•.r. II 

~ ~uli&.Deou• Interpretation ~rana
llli .. :Lon 3Y9t•a· 

~eeosetretios Plent in Bia~y:tok 
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Oeoilloeoope "1th aemor1 

69 918 

) 055 

1 920 

500 
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I'Ul'pO!f eleCtl'o
mU&f' 
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PROJECT DIPIB!E\TXfIO\ :\TrH THE .l.SSIST . .\:\CE OF 

FOREIGi E.'G'EH.15 
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i/ Seminars directly connec~ed wit~ the P:-oject 

2. 

Subject 

Training for oeoole 
dealing with packa
ging problems. 

Recycling of packa
ging wa~te. 

World's trends to
wards application 
of plastic packages. 

?lace 
a!:d d.ate 

Warsaw 
6.06.1978 

Warsa•:r 
7.07.1979 

'//a::"saw 
1 J.12.1979 

~~is Sicre-exnert 
in orgar..iza~ioL of 
trair..::.!'lg f ~:!:' ~ ac::a
gi!:g specia:is:3. 

c;I.Jo 

3e~.nie Ear.ser.-ez~er: 
in environmen~al· 
'Jrotec-:;ion. 
- L"'::TI:JO 

Horst Wolfru!:l-ex~er-: 
consultant. -

ii/ International Symposium JAPRI Cinternational Association 
of Packaging Research Institutes) 
This Symposium was held in Packaging Research ar..d De-

velopment Centre in Warsaw from 22 till 24 ~ay 1980 with 
the participation of about 40 sp~cialists in packaging pro
blems ~rom Advanced West and East European Countries and 
the United States. The subject o: the Symposium was complica
ted, it included research, economic alld tech.~ological probla~~ 
ot the transport pa~kages for export as well as :naterial 
energy absorptiveness testing, techniques of packing and 
also progress in testing methods and equipment. 

a ,.,,.; ..... 
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5. 

6. 

P.-\CK..;.GI~G CCURSES _..\RR-\;.\iGED BY THE Til.\I>:e<G 

CE\TRE I~ BL-\tYSTOK 

1978 1975 
Co-organizer .;um- .um- :,rum-

ber b·~"" ber --of o!' of 
cour-J.ays par-
ses tici-

pan-:s 
a 0 c =- I ::l 

' I Central .standard.i-
zation Inspectorate 2 2x4· 79 1 3 

1 The ~in Union for 
! Research Works of 5 
I Plastic Packages 1 12 28 2 6 

I Ministry of Chem:i:-
cal Indt.lstr:r 1 12 SJ 1 4 • 

The Central Ur.ion 
of Consumer Coopers• 

63 tives ~po~em) 2 2x11 - -
Research and Con-
structional Centre 
of Machine Tools 
·1n Pruszkow - - - , 6 

Ministry !or the 
Materials Economy - - - - -
Total 6 54 22) 5 24 

.,ai::,-
I/'•·•'°~ 

I 

... a - ·~ t - -

34 - - -

2:3 1 19 38 
2.8 1 1~ 

_,... 
..,;-= 

2& - - -

- - - -

25 1 6 15 

1 
,,. 

34 - 0 

136 4 50 125 



ANNEX 12 

A. UNOP ffiNl'RlliUTION IN US IOLLAHS 

~::;-i~----;;::------,---~--;:;:;--1------~;;;-1-----;;;;---,--~;;;--,-----~;;~---r---;;;~------J 
~-------.------~---~------~--~-----------~---~----~--~-----~----~-+---------;------------r~-------------
• I I I I I I I I 
: 11 I Expert• I 32,517 796 I 13,552 I 7,897 f 9,120 f 1,152 : 

~------.l.----------------L--------------~-----------~-----------1---------~-----------..L--------------~ 
! )0 I !!!!l!!!!S I I I I I i 
' I I I I I I I : 31 i J'ellowabipe . 64.141 I 19.652 ! J0,561 I a, 129 I 5, 799 

• I I I I. I I 
• )2 : Stud~-toure 24,575 r 7,624 I 11,.367 I 5,273 I 311 I I 

~------l----------------...---------------~-----------~-----------J _________ j ___________ J _______________ J 
• I I I I I I I I 
• t I I. I I I 39 I ~r•ining total. 88,716 r 7,624 I 31,019 I 35,834 I 8,440 I 5,799 I 

i------4----------------~---------------1-----------l-----------~---------i-----------·t---------------~~l I I I I I I I I I 

f 49 f Equipment ! 187 1 0.38 I ! 47 1 739 I 79,846 f 57,108 I 2,345 I 
t------1----------------1---------------t-----------y-----------,---------t-----------1---------------f 
I s2 r Sundri•• t 2,116 I •, 1,1a1 f 592 f 943 't I 
I I I I I 
• • I I I I I I 
1 53 t Reporte I 1,800 I I I I 1,800 1 

l------f----------------i---------------L-----------l-----------1---------~----··------·,---------------f I 59 : lliecell•neous I 4 1 516 I I 1 1 181 I 592 I 9_.3 I 11 800 I 
:------}----------------~---------------l-----------1-----------~---------~-----·------{--··-----··-·------I 
• I I I I I I I I 

J 99 ! GRAND TOTAL ! J1~J.:rn:z 1 a,420 1 93,491 1 124, 169 I '15,611 I 11,096 ! 
L------'-----------------------=:::=:= ___ !_ ___________ !. ___________ !_.,._··--···-····· .... ---··------J.-·--------------...a 

_J 



Ii. OONTIUBlIJ'ION OF THli OOVI:Ht-J.1f:Nl' OF l'Ol.ANI> IN ZUJIYS 
. . . • ----:-----,--------~---------1---------------.---------.------------.------------.-------------------------, 

~~~-~~~~~~~~----~-----=~~~----~---~~:: __ .!-----~~:~---i-----~~:~---~---~~~~-----!-~~~~-~~~---~ 
I I I I I I I I 
I 10 I Personnel I I . I I I ' I 
I I I I I I I I I 
I I I ·I I I I I I 

I 01 I Director f 1,))2, 127 I 75,400 I 270,6001 417,9911 443, 136 I 125,000 1

1 I 02 I St ff I I I I I I I I 8 I I I I I I I 
L--------1------------------~--------------...._~---------'------------~------------~------------~------------~ I I I I I I I I I 
: 19 r Peraonnel totalf 1,))2,127 : 75,400: 210,600: 417,991 I 443,136 : 125,000 I 
L-------..J..-----------------~--------------...L--~------..J--~---------~------~-----J------------~-h----------1 I I I I I I I I I 
I I I I I I I I I 
I )0 I Training I I I I ' ' I 
I I I I I I I I 1 I I I I I I I I I 
1 )1-01 1 Language course 1 50,000 1 1 50,0001 1 1 1 I I I I I I I I I 
I )1-02 I Training Centre I 4, 464, 666 I I 1, 326,ooo: 1, J7 4, 666 I 1, 414 ,ooo I 350,000 1 .._ _______ ..,._ __ ~ _____________ _, ______________ ....,._ __________ .,.. ____ ... _______ ~--------------1--------------·.a--·--- .. ·------~ 
I I I I . • • • ' I I 39 I Training Tot•l l 41 514,666 I I 1,376,000I 1,374,66611 • .(14,000 I 350,000 .', ,_ _______ ..._ _________________ _, _______________ a,. ____ ... ____ ..,._ ___________ .,. ____________ _. ______________ , _______________ l +-

I I 

40 ! Investments ! ! ! ! ! ! a 

41-01 Equipment 1a5,056,ooo 8,)09,000 

41-02 Buildings 121 • 661 '000 21,347,000 

J0,161,000 

59, JH ,ooo 

146, 586, 000 

41 ,000,000 

I 

' I I 
I 

' I 
41-0) i Oth•r inputs i 221 1 843,562 i i JJ,655,000i 15,518,062 i 172,670,500 i I 

r-------+-----------------~---------------1----------+-----------{----------··--1·--------··--···:-----~--------f 
: 49 : Investment tot. I 528,560,562 I l 63,311,oool 10-4,99J,0621 JG0,~56,~oo: I 
~-------+-----------------~---------------f.---------+-----------4-------------t------------·:---·--·-------i 
• I I ' I I I I I 
I I l I I I I I 
l I I I I 6 6 t 6 ' ' I 6 c 6 I . 5 000 I 1 99 I GRAND TOTAL 1 534 1 407,355 1 75,4001 4,957, 001 10 ,/85,/191 J 2,11),u) 1 '4/, I 
I I . I ----------- I I I I I I 
I l I ----------- I I I I I 1 
I I l l I I I I 

~--------------------------J---------------L----------L-----------J------------·'-·-··---------J ____________ J 

_J 
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