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ABSTRACT 

The i•plementation activities of the project DP/INS/86/005 
"Eatabliabaent of a racka1in1 Unit at Inatitute for Reaearch and 
Developaent of Cheaical Induatry (BBIK)" atarted on 21 Deceaber 1987 whe~ 

the Senior Conaultant for I'acka1ina took up bis aaai1naent in Jakarta and 
ended on 26 Septeaber 1989. The direct contributions to the project 
accordin1 to the latest budaet revisions, waa USD 403,404 froa the United 
Nations Developaent Pro1raaae and Rp.59,751,297 froa the Covernaent of 
Indonesia. In addition existinl equipaent and buildin1 facilities were 
allocated for the Unit. 

In spite of considerable delays in some equipaent deliveries and 
difficulties in arran1ement of overseas traininl pro1raaaes the project was 
co•pleted ~i~hin the overall tiae table scheduled in the Project Docuaent. 

A basi~ testin1 facility for packa1in1 materials, 
packa1in1 for food and for transport packa1in1 has been 
to1ether ~ith an information and docuaentation support unit. 

for primary 
established 

A stron1 effort is required in order to up1rade the staff's knc~ledae 

about industrial aspects of packa1in1, and adapt the unit to solve 
practical problems usinl the ne~ equipment and trainini inputs. 

It is recolllllended that a follo~-up project should be prepared ~ith the 
purpose of up1radin1 the technical facilities to make the packa1in1 unit 
able to cover a lar1e ran1e of testinl methods for fibreboard and plastic 
materials for packa1in1, to be able to test pack in ~ider ran1es of priaary 
packa1es and to carry out testinl accordinl to international 
recoaaendations for testinl transport packa1in1 for dan1erous coamoditiea 
and perishable produce. 
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INTRODUCTION 

A. Project Back&round 

The industrial sector in Indonesia is rapidly developin1 and 
diveraifyi~ itself into a wide ra~e of productions, includin& higher 
added value production. The exports, aiailarly, are expandin1, 
especially the exports of non-oil products, now constitutin& per cent 
of the exports. These developaents also include the a1ro b~sed 

industries ~nd the exports of a1ro based products. 

This developaent requires increased quantities of packa1in1, and 
more protective, aore promotional types of packa1es, and also a 
~ider ran&e of packa1in1 with more specific properties. 

Many a1ricul tural pi ... ducts under&o a de1radation in th.eir 
nutritional value due to dama1es suffered durin1 stora&e, handiinl and 
transportation which could be avoided throu~h th~ use of appropriate 
pack11in1 materials and techniques. The industrial products as well 
suffer losses and dama1es in the distribution system. Adequate 
prote=tion and rationalization thr~ugh well developed packa1in1 can 
effectively reduce losses a~d damages as well as contribute to a 
thorou1h rationalization of the transportation and d~stribution of 
industrial products. 

In order for Indonesian products to effectively meet the 
competition from imported products in the domestic market, it is 
necessary that they adopt properly desi1ned and economically viable 
packa1in1 materials and methods. 

The standards of packa1in1 in the Indonesian industries must also 
necessarily reach the levels where products and co .. odities of 
Indonesian ori1in can also effectively compete in the export markets 
a1ainst the packaged products of their coapeti~ors. Thia calls for 
up1radation of the packa1in1 methods and aateriala used. 

At the national level, there is a need to attempt planned 1rowth 
of th3 packa1in1 induatry. In this co~nection, an overall knowledge of 
the country's requirements of apecific packa1in1 materials would 
constitute a solid basis for related actions by both the Covernment 
and the packa1in1 industry. 

The enlar1ement of small industry and improvement of their 
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productivity is a major aim of REPELITA Vas it ~as of REPELITA IV. In 
this context, the improvement, inter alia, of quality and packaging 
have been identified as aajor requirements for the small scale food 
and beverage sector. Improved packaging can also be considered to bP. a 
aajor factor in iaprovinC the viability of the small enterprise by 
extendin1 the shelf-life of products and offering concoaitant 
aa=ketin1 advantage, particularly aarket outreach and increased 
leverage in pricing. 

rrior to the establishment of the project a sample survey ~as 

carried out for small scale food industries in Indonesia. According to 
this inadequate and inappropriate packaging results in tha small 
sector food products industries because of: 

a) inability to select prcper p~ckaging material. 
b) poor and inappropriate design of package 
cJ poor sealing methods. 

The small food products industry mainly package thei1· products 
using plastic materials; to a much smaller extent, paper cartons are 
also used. 



- 3 -

B. Organization background 

Balai Beaar Induatri Kimia (Institute for Research and 
Developaent in Chemical Industry) or BBIK is a Covernaent institution 
referina to the Department of Industry, Aaency for Industrial Research 
and Development (&PPI). BBIK is actina as adviser to the Department 
with respect to the developaent of the Indonesian chemical industry, 
includina formulation of standards related to this industry, providina 
technical documentation and advi~ory services to the relevant 
industries, and perforaina laboratory testina associated with 
certification schemes, as part of aeneral development activities, and 
on an exclusive basis for individual industries and trades. 

BBIK is headed ~Y the Director BBIK. The external 3ervice ~erk is 
organized in four executing divisions, assisted b; internal service 
func~ions, includina a workshop and a library: 

/-------------------\ 
Director BBIK 

:-------------------/ 
/-----------------\ 

:---: Administration 
\-----------------/ 
/-------------------\ 

\---: Internal Service 

\-------------------/ 
/----------------------------------------------------------\ 

Development Division for Fertilizers an~ Petrochemicals : 

\----------------------------------------------------------/ 
!------------------------------------------·----------------\ 

I I .--, Research Division for Fertilizers and P~trochemicals 

\----------------------------------------------------------! 
/-----·--------------------------------------------------------\ 

:--: Development Division for Oraanic Chemistry and Fermentation 

\--------------------------------------------------------------/ 
/-----------------------------------------------------------\ 

\--: Research Division for Oraanic Chemistry and Fermentation : 

\-----------------------------------------------------------/ 
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The Development Division for Fertilizers and Petrochemicals is 
subdivided into four sections: 

Economic Section; 
Development Technolo1y Section; 
Bxperiaent&l Section and 
Section for Noraalization and Standardization. 

Laboratory work is caI~;ed out by the various sections, each 
within certain technical-scientific fields. All four sections are 
enaa1ed in the packa1in1 work as kind of side activities under the 
joi&lt name of packa1in& unit. 

The Research Division for Fertilizers and Petrochemicals is 
subdivided into: 

Pesticides Section, performinl laboratory analysis and research. 
This section is a member cf international and regional co-operation 
arrangements; and 

Pollution Section, working ~ith water and air pollution, 
including heavy metals pollution. This laboratory has modern 
analytical equipment, such as for liquid chromatography, 1as 
chromatography and atomic absorption spectrophotometry. 

The Development Division for Or1anic Chemistry and Fermentation 
works in two fields: 

Food and beverages in which field the division develops draft SII 
Standards, and carries out the control analyses, mainly chemical, 
required in the certification schemes associated with some of the 
standards. 

Cosmetics which is a new activity and where the work is mainly of 
a research nature. The purpose of the activity as well is d~velopment 

of standards and establishment of certificate schemes. 

The Research Division for Or1anic Chemistry and F!rmentation 
mainly works on search for production& to substitute fir for ••all 
scale manufacturer. The dye stuffs, sea weed products, bio1as 
production for cookin1, cashew nut oil, citric acid and treatment of 
waste from the or1anic chemical and fermentation industries. 
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A restructuring cf the or1anization is at present under 
consideration. 

The packa1in1 testing activities of BBIK are carried out by three 
laboratories: 

laboratory for testin1 packaaina materials, 
laboratory for testinl of priaary food packacing, and 
laboratory for testin1 transport packaging. 

The mana1ers of the thre~ laboratories and the packaginl library, 
who are simultaneously aana&Ers of the Economic Sec~ion, the Section 
fo~ Normalization and Standardizatrion, the Section for Expcriaents 
and the Development Technology Section refer each directly to the Head 
of the Dev"!lopment Di ·.·is ion for Fertilizers and Petrochemicals. No 
msnaaement structure has been assigned with the sole t&sk of operating 
and co-vrdinating the BBIK packaging activities on a full time basis. 

to 
Approximately 20 BBIK staff members have been part-time 
the packaging activities, of which 9 graduates 

under1raduates. 

assigned 
and 14 

The graduates hold university level degrees in chemical 
engineering, agricultural technology, pharmacy and chemistry. The 
undergraduates have a training back1round in technical schools 
(bachelors) and from practice in BBIK. An organigramme fer the 
packaging unit is reproduced in Annex I. 

Other packasins institutions 

Due 
Government 
packa1in1. 
Department 

to the nature cf packaginl a range of other Indonesian 
laboratories carry out testing activities related to 
The majority of these laboratories are referinl to the 

of Industry, including: 

Balai Besar Industt"i Bahan dan Barang Teknik C B4T) , Bandun1 
Balai Besar Industri Keramik C BBK), Band uni 
Balai Besar Industri Tekstil C BBIT), Bandun1 
Balai Besar Industri Selulosa CBBS), Bandun1, and 
Balai Besar Industri Hasil Pertanian CBBIHP), Bo1or. 
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Various institutional activities within the field of packaging 
are carried out, or under establishmer.t, also outside the regi~e of 
the Department of Industry, especially by the p~ivate ins~itution the 
Indonesian Packaging Institute and by the packaging laboratory of the 
rusat ren1ujian Mutu Barang tr~MB) under the Department of T~ade. 

Indonesian Packaging Institute (IP!) is closely related to the 
Indonesian Packa1ing Federation, the uabrella organi~ation for the 
Indonesian packaging manufacturing industries' branches. IPI c~rries 

out consultancy and information activities. Although private, and 100 
per cent privately financed, IPI refers to the Department of Industry, 
Directorate General for Small Scale Indus~ry. However, the non­
Covernaent status of IPI enables it to eaploy staff members on 
conditions independent of the strict Government salary re1ulations. 
IPI, thus, is &ble to attract staff members with industry experience. 

IPI publishes the only Indonesian 
"Infopack". 

IPI's 
consultancies 
Community. 

activities were 
and training 

established 
provided by 

with 
the 

packaging periodical 

the assistance of 
European Economic 

Pusat Pengujian Mutu Barang (PPMB) is situated 3 km from BBIK. It 
has been established to carry out certification testing of various 
products, especially export products. For testing of packaging a range 
of equipment has been provided through various bi-lateral assistance 
programmes, and overseas training of the staff has been carried out. A 
3 year USD 1.4 million programme is now under preparation in order to 
make the packaging activity operative. This programme is financed by 

the Covernment of the Netherlands. 

The packaging testing equipment provided for PPMB is extensively 
a duplication of the equipment installed at BBIK. 

Co-ordination of the institutional activities 

The expected industrial development in Indonesia towards higher 
added value productions will require packaging related support 
activities of a nature complementary to the activities now established 
at BBIK. Much of this needs a technical background within specialized 
areas which are deeper than can be established within a 1eneral 
packaging laboratory. 
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Ho~ever, in ord~r to prevent duplication of expertise and 
equip.ae.nt, tt> secure the optimum syner1istic effect, anl to prevent 

. neaative effects of conflicts or interest aood co-ordination and co­
operation is required. 

A co-ordination of the activities of BBIK and IPI was established 
throuah a mutual adaptation of the assistance procrammea for the 
present UNDP/UNIDO project and the l!C funded project NTP/84/700/927; 
Technical Assistance to the Indonesian Packaaina Institute by the 
SIDFA and the EEC project co-ordinator. Throuah this co-ordination a 
triplication of laboratory testina facilities was prevented. The co­
ordination of the two projects also resulted in introduction of the 
IPI con~ultants to the BBIK laboratory work and •••istance by IPI in 
translation of the majority of. the materials testinl procedures to 
Indonesian. Moreover, IPI has assisted in the establishment of the 
BBIK packaging U.brary by making a large number of its documents 
available to BBIK for copying. 

Besides this, little co-ordination efforts have been made, and 
co-operation between insritutions have been sporadic and unsystematic. 
Ne jcint development projects ha'\·e been reported. 

Form.;il l.iaison between the packagin£ related institutions of the 
DepartmEn~ of Industry, the Department itself, the Indonesian 
Packagir.i Federation and its branch or1anizations, and the Indonesia 
Packaging Institute has been established throu1h the Packa1in1 Forum 
(formed in mid-1986) which is composed of 

Ir. J.F. Wattimena 
(Chairman) 

Drs. Sudarmadji 
(Chairman I) 

Ir. J. Kusnadi 
(Chairman II) 

Ir. Harris Sutakaria 
(Chairman II I ) 

Associated with 

DITJEN AI 

BI'I'I 

BBIK 

II'I 

Appointed by 

Dept. of Industry 

Dept. of Industry 

Dept. of Industry 

II'I 



Drs. Triyanto Hs. MSc. 
(Secretary) 

Drs. Syahida Saaik 
(Secretary I) 

Ir. Saaiha Syaasudin 
(Secretary II) 

J. Santo. Dipl. Chea. 
Drs. Machzum Emaan 
Ir. Atih Suryati MSc 
Ir. Robiatun 
Ir. Imam Waluyo 
In& ratinama 
Bamban1 Suyono 
Ir. Sumadi 
Dra. Liles Suryati 
Ir. Robert Siaaian 
Drs. Soedjono P. 
Soetono BSc 
Ir. Suyoto 
Ir. Liliek Suparmi 
Ir. Farhan Syahdi 
Ir. Rochati D. 
Soemadji 
J.R. Sularto 
Ir. Sulaiman 
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Associated -..ith 

BBIK 

Bl'r'I 

BBIK 

FII'LASIN 
l"r l'USRI 
BB I HP 
BBIK 
BBS 
DITJEN Al 
Al'PKI 
I'ICCI 
BBIK 
DITJEN Al 
Al'CI 
DITJEN AI 
BBK 
BBIK 
l'T LATINUSA 
B4T 
DITJEN AI 
PT UNITED CAN 
BBIK 

Appointed by 

Dept. of Industry 

Dept. of Industry 

Dept. of Industry 

FI'I 
Dept. of Industry 
Dept. of Industry 
Dept. of Industry 
Dept. of Industry 
Dept. of Industry 
FI'I 
FI'I 
Dept. of Industry 
Dept. of Industry 
FI'I 
Dept. of Industry 
Dept. of Industry 
Dept. of Indus tr:; 
l'T LATINUSA/I'rh·ate 
Dept. of Industry 
Dept. of Industry 
A.K.K.I/FPI 
Dept. of Industry 

The Packa1in1 Forum assembles irre1ularly. The intervals between 
aeetin1s have tended to increase over the last year: 

1986: 2 meetinas 
1987: 5 meetinas 
1988: 4 meetin1s 
1989: 0 meetin1:s 

The racka1ina Forum has been mainly a meetinl place where e~perts 
have lectured on various technical aspects cf packaaina. The Packaainl 
Forum has not developed into an instrugent fer systematic plannina, 
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co-ordination a~d co-operation within the packaaina institutional 
activities in Indonesia. 

Based on a study aade by Mr. J.F. Victor, Centre Inter 
Laboratoires d'Etudes et de Realisations, a proposal on establishaent 
of an advisor7 board for co-ordination of the packaaina institutional 
activities of the Departaent of Trade <rrMB), the Indonesian rackaaina 
Federation (Indonesian rackaaina Institute) and the Department of 
Industry CBBIK) has been brouaht forward. 

A stud7 of the structure of the packaaina industr7 in Indonesia, 
financed by a loan from the World Bank is under preparation. It is 
expected that the report of this study will be ready b7 aid-1990. The 
terms of reference for this study also includes reco .. endations for 
institutional support. The project is carried out with reference to 
the Department of Industry, Directorate General for Multifarious 
Industries. The provisional budaet for the study is around USD 0.5 
million • 
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I. OB.JBCTIVBS AND LOCIC OF THB I'RO.JBCT 

A. Developaent objective 

The development objective of the project was 
the packaaina of Indonesian products in order 
coapetitiveness in doaestic and export aarkets. 

the improveaent of 
to enhance their 

B. I .. ediate objectives 

The i .. ediate objectives of the project was the establishaent of 
a packaaina unit within the Balai Besar Penelitian dan renaeabanaan 
Industri Kimia, BBIK <Institute for Research and Development of 
Chemical Industry) to provide testing and advisory services to 
packaging materials producers, converters and users of packages 
relevant to the food sector. 

Five success criteria ~ere outlined for the accomplishment of the 
immediate objectives: 

., 
6' • 

., ., . 

4. 

An operating capability for testing of plastic and 
packaging materials; 

paper 

An operating capability for testing of retail unit packages for 
packaged food products; 

An ope~ating capability for testing of transport 
relevant to the food industry; 

packages 

A research and training capacity for undertaking testina 
development in terms of co11pability and shelf life of 
packaaes and oraanisina seminars and training proaramm.es 
participants from the packaaing materials aanufacturinl 
converter industries; and 

and 
food 
for 
and 

5. Improved and effective linkaaes between the packaainl unit, the 
Indonesian Packaainl Institute, the Indonesian Packaginl 
Federation, the Institute for Aaro Industries (Balai Besar 
Industry Hasil rertanian) and others for promotion of the correct 
packaaina methods. 
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C. Project Lo1ic 

The lo&ic of the project in order to reach the objectives can be 
auaaarized as follows: 

1. 

2. 

Identification 
unit throu&h 
authorities; 

Identification 
fulfill the 

of the deaand for activities 
contacts to industries, 

of the packa&ina . 
institutions and 

in details of service capabilities required to 
deaand and orderin& of appropriate equipment, 

includin& documentation; 

3. Identification of accommodation and installation requirements and 
assignment of specific BBIK areas for each purpose; 

4. Identification of needs for oversea3 training and for in-service 
training by international experts; 

~- Overseas training of key persons; 

6. Control of equipment delivered and preparation for its 
installation; 

i. Installation and calibration of the equipment, and in-service 
training in operation of the equipment and interpretation of test 
results by international experts. Registration and classification 
of documentation; and 

8. Arrangement of seminars for information to the industry and other 
institutions about the new facilities. 

D. Project Or1anization 

The project has been carried out under the responsibility of the 
Department of Industry, A&ency for Industrial Research and Development 
CBPPI). The process of implementation has been supervised by the 
Director of BBIK, Hr. J. Kusnadi, acting as National Project Director. 
The day-to-day execution has been in the hands of the Chiefs, 
Development Di,·ision for Fertilizers and Petrochemicals, ~r. D. 
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Karyadi (until 14 Auaust 1989) and Mr. Triyanto Hadisoemarto <from i5 
Auaust 1989). 

A UNIDO Senior Consultant on rackaaina was assi&ned with the 
project to advise the project •ana1e•ent in the process of 
i•ple•entation. The Senior Consultant stayed in Jakarta for several 
periods, in total 7 •onths, durina the 22 aonths of i•ple•entation 
(Dece•ber 1987 to Septe•ber 1989). 

Three short-term consultants: 

on testinl of packaaina materials, 
on testina of pri•ary packaaina for food, and 
on testina of transport packaaina 

each served 2-3 •onths on installation and calibration of 
equipment and on trainina of the staff in its operation, 
includina introduction to the test in& standards in international 
and interpretation of test results. 

the 
also 
use 

The short-term consultants each worked in close co-operation with 
their assi1ned counterparts, the manaaers of the three BBIK packaaina 
laboratories. 

A time-table on the manaaement and consultancies is reproduced in 
Annex II. 

E. Outline of the project as implemented 

The Project Document for the project was sianed on 1 July 
and initial actions on assianment of a Senior rackaaini Consultant 
orderina of non-expendabl9 equipment were performed durinl 
followina months. 

1987 
and 
the 

The Senior racka1in1 Consultant took up his first asaianment in 
Jakarta in December 1987. Durinl this mission (until March 1988) 
contacts were made to industries, institutions amd authorities, a work 
plan for the implementation of the project was developed, the 
or•anization of the packa1in1 unit, includin' full job descriptions, 
was established, accommodation for the unit was arran1ed, procurement 
and construction of additional non-expendable and of expendable 
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equipaent ~as prepared, and overseas trainina proar&11111es and job 
descriptions for international experts were foraulated. 

The National Project Director and the Chief of the BBIK Packa1ina 
Unit at that tiae traveled to Europe and India in Septeaber 1988 to 
stud7 the oraanization and aanaaeaent of packaains laboratories. 

Most of the laboratory equipaent arrived durina the first half of 
1988 and was checked by the Senior I'acka&i~ Consultant in January­
Harch, and during .1is aisaion in Noveaber-Deceaber 1988, except for 
the transport packaaiaa testina equipaent which was checked by the 
Expert on Testina of Transport I'ackaai~. vho took up hia aission 
siaultaneously with the second aission of the Senior Consultant. 

The transport testina equipaent which was designed by the Senior 
Consultant for construction by the BBIK work shop had not been made at 
the arrival of the Transport Packaaina Testina Expert, due to delayed 
Government fundina for procureaent of aaterials, and consequently, 
could not be included in the transport packaaina testina and staff 
traininl proaramme. ~oreover, Iona installation time for the imported 
equipment, in combination with an abrid&ed time of the transport 
packa1ing testina consultancy condensed the practical traininl in 
testing of transport packa1in1. 

Due to difficulties in findina proper traininl facilities the 
overseas training programmes could not be implemented until February­
March 1989, in which period all three laboratory managers were trained 
in USA and Brazil. 

The consultancies on testin1 packa1in1 materials and primary 
packa1in1 for food were implemented in two parts, first part in 
January 1989 followed by two-months assianments in the period May-July 
1989 after the returnal of the laboratory aanaaers fro• their overseas 
trainina. 

A ran1e of testinl procedures ref erinl to the equipaent 
installed were prepared. A major part of these we~e translated into 
Indonesian in cooperation with the Indonesian racka1in1 Institute. 

The climatic cabinet provided for controlled stora1e of p&cked 
food products arrived at the termination of the consultancy on primary 
food packa1ing, too late to be used for the shelf life teatin1 
proaramme. Shelf life testina was carried out, therefore, using non­
conditioned room and commercial refrigerate~ climates only. 
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The three experts carried out on-the-job trainin& proaramaes 
clasa-roo• trainin& proar ... es for the staff aeabers of BBIK and 
seainars for invited audiences fro• relevant industries 

institutions. 

and 
aave 

and 

A tiae-table on the aeainar• and staff trainina activities are 

reproduced in Annex III. 
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II. ACTIVITIES CARRIBD OUT AND OUTl'UTS l'ROVIDBD 

A. Introduction 

The objectives, the conten~a, the or..·aaniaation and th~ location 
of the project were all clearl7 defined prior to the iapleaentation of 
the project and reflected in the Project Docuaent. The field work, 
consequently was aostly of a practical nature involvina recruitaent of 
international experts, consultancies on selection of bousina 
facilities, installation of equipaent, and arranaeaent and execution 
of staff trainina proaraaaes in Indonesia and abroad. The selection of 
the aajor part of the internationally financed equipaent was carried 
out at the UNIDO Headquarters prior to the beainnina of the field work 
on the basis of the requireaents foraulated in the Project Docuaent. 

Durina the initial phases of the iapleaentation the needs for 
additional equipment were identified, technical drawinas and 
procurement specifications were prepared and the financial backaround 
established, partly throuah funds aade available by the Government of 
Indonesia and partly throuah additional UNDP fundina. The aajor part 
of the Government financed and all non-expehdable equipaent financed 
by UNDP were delivered within the life tiae of the project. 

A list of the major documents, includina mission and trainina 
reports, p~oduced by the project is reproduced in Annex IV. 

B. Testing laboratories 

Three testina laboratories were establis~ed, as foreseen in the 
Project Document: 

Laboratory for teatina of pack~aina aaterials; 
Laboratory for testina priaary packaaina for food; 
Laboratory for testina transport packaaina. 

The laboratory for testing packaging aaterials baa been 
established and equipped, priaarily for teatina of fibre baaed 
eaterials - paper and paperboard - and to soae extent for testina of 
plastic materials with respect to physical properties, mechanical 
properties in particular. Althouah not complete for such teatina, the 
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iaboratory is at the ~er•ination of the project able to carry out a 
wide ran1e of tests which are, apart fro• the air conditioninl, 
accordin& to international standards, and which are 1enerally accepted 
in trade and industry within and outside Indonesia. 

A part of 
project and is 
laboratory. Thia 

the equipaent was already with BBIK prior 
now allocated to the packa1in1 •ateriala 

equipaent is listed in Annex V. 

to the 
testina 

The aajor part of the equipaent now installed has been provided 
for the laboratory throuah the UNDP contribution to the project. This 
equipaent is listed in Annex VI. 

co .. ercial, window aounted air conditioners have been installed 
in order to •odify the teaperature and the relative huaidity of the 
laboratory. This conditioninl redu~es the temperature and relative 
huaidity and narrows their vari&tions, thus brin•inl the conditions 
nearer the international standard conditions for packa1ina 
laboratories. However, the present installation is not able to provide 
a controlled climate accoidinl to the international standards. 

Most of the equipment for the laboratory for tes~inl of priaary 
packa1in1 for food has been provided throuah the UNDP contribution, 
includin' equipment for constant temperature bar heat sealinl and for 
vacuua/modified atmosphere packin1, also includin1 impulse heat 
sealin1. A climatic cabinet has been delivered but not installed, due 
to insufficient power supply to the BBIK coaplex. Additional power 
supply was planned for installation in 1989, but no funds have 7et 
been aade available for this purpose. 

At the present sta1e this laboratory is able to prepare flexible 
sample packaaes And evaluate shelf life decay. 

Full lists of equipaent instLlled at the laboratory for testina 
priaary packa&inl of food, are reproduced in Annex V (equipment 
provided by counterpart contribution) and in Annex VI (equipment 
provided throu1h the UNDr contribution>. 

The laboratory for testinl primary packa&in1 of food is not air 
conditioned, and the lack of climatic facilities in operation has made 
it possible to carry out shr.lf life testin• of limited scientific 
si1nificance only. 
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Basic equipment for simulation of mechanical transport conditions 
(impacts, coapression, vibrations> and preparin& of sample packaaea 
for testing has been provided for the laboratorr fer testinl transport 
packa1in&, major parts through <counterpart funding) another throuah 
the UNDP contribution to the project. Lists of the equipaent installed 
is reproduced in Annex V counterpart financed and in Annex VI <UNDP 
financed). Coaplete filled packaaing up to 1 ton can be tested. 

One 
defective 
only. 

essential equipaent, the box coapression 
and could be brouaht into operation to a 

tester 
liaited 

arrived 
extent 

The transport packaain& laboratory is not air conditioned, and 
there is no standard climate preconditioning facilities in iaaediate 

·connection to the laboratory. This makes it impossible to execute aost 
testing fully in accordance with international standards. Lack of 
larae climatic chaabers which can be operated at special climates 
limits the possibilities of the laboratory to carry out certain tests 
for specific type of transport packagina, including packaging for 
international transport of such commodities as fresh horticultural 
produce and dangerous goods. 

C. Information activity 

An information function has been established as part of the 
packaging activity, and a representative selection of books and other 
documents has been provided for this function through the UNDr 
contribution to the project. A list of the documentation provided ia 
reproduced in Annex VII. In addition, a ran1e of documents has been 
made available for photocopying throu1h cooperation with the 
Indonesian Packagin& Institute. A total of ca. 200 documents are 
registered in the packaging library at the termination of the project. 

The information function has a double purpose to provide 
information for the staff of the BBIK packaaing unit, and t~ assist in 
uparading the knowled&e in industry about packaging, technical and 
scientific understanding in particular, including knowledge about 
testing of packa1in1. 

A simplified groupina system has been introduced and the 
documents have baen registered and classified according to this 
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simplified system. An internal lendina Sjstem has been established and 
lendina cards produced. 

Due to limited resources no periodicals were provided as part of 
the assistance. At the present staae of staff development this may be 
of ainor iaportance. However, when a wider knowledae has been 
establiahed a liaited nuaber of packaains periodicals will be required 
in order to keep the staff acquainted with the co .. ercial developaent 
within packa1ina technoloay. 

D. Accoaaodation 

BBIK is situated in the outskirts of Jakarta, 25 km from the city 
centre, in Pekayon near the Jakarta Timur industrial area. Public 
transport to the institute is difficult and time consuming. 

The accommodation made available by BBIK for the packa1in1 unit 
is appropriate, and with 1ood possibilities for future expansion. 
However, as mentioned above the air conditioned areas are 
insufficient, and the quality of the conditioning with respect to 
temperature and relative humidity, levels as well as Yariations, is 
inadequate to meet the requirements of international standards. 

The climate in the non-airconditioned rooms, the transport 
packa1in1 testina hall in particular, is not favourable to the 
equipment, and the areases available have proven insufficient to 
preve.·t some stainina of unpainted surfaces. Moreover, the arease 
collects dust. This problem is most serious in the transport packa1in1 
testina hall, due to the larae uncovered ventilation holes immediately 
under the roof. A thermal insulation of the ceilin1, equivalent to 
min. 15 cm mineral ~ool bats, and replacement of the ventilation 
openinas with windows, in combination with a viaourously administered 
cleaninl pro1ramme, may provide an improvement to the dust problem. 

A serious limitation is the present underdiaensioned power 
installation which is incapable of supplyina the equipm~nt provided by 
the project. It must be foreseen that further develo••ent of the 
packaainl unit activities will require installation cf extensive power 
conauminl equipment, climatic equipment in partic\alary, and that such 
expansion, therefore, should not be implP~ent~d until adequate 
electrical power is installed. 
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E. Staff 

The staff part-time associated ~ith the packa1in1 laboratory 
activities has been or1anised in three 1roups, each headed by a 
laboratory aana1er assisted by a deputy. All aana1ers and their 
deputies have been or are at the terainatior. of the project under 
baaic trainina in packaginl either at the Indian Institute ~f 

racka1in1 or at Japan International Co-operation Aaency/Japan 
rackaain1 Institute. A full or1ani1raaae of the BBIK packa1inl unit as 
at present is reproduced in Annex I. Job descriptions for all BBIK 
packa1in1 unit posts are outlined in "Plan Or1ani1raaae for the 
racka1in1 Unit and Draft Job Descriptions of the racka1in1 Unit ~taff 

Meabers". The or1ani1ramme and the job description are based on thP. 
presumption that the packa1in1 staff members are 100 per cent employed 
in packa1ing. 

The mana,ers of the three laboratories have been intensively 
trained ~ithin the project throu1h overseas training at Michiaan State 
University, East Lansini. VSA and in Brazil - the mana1ers of the 
pack~gini materials laboratory and the laboratory for testing primary 
food packa1in1 at ITAL/CETEA, Campinas and the manager of the 
transport packaiing laboratory at IPT, Sao Paulo. 

Also in the on-the-job training by the international experts the 
main efforts have been on training the laboratory managers and to a 
lesser extent, their deputies, primarily due to lant~age difficulties 
in communication ~ith other staff members, to the weaker schoolin1 
background of these members, and to the limited time ~hich was 
available for trainin1. It has been presumed that the training of the 
rank and file laboratory staff will then be carried out in the 
Indonesian lan1uage by the officers. Unfortunately to the project, the 
manaaer of the packa1in1 materials testin1 laboratory was promoted and 
tranaferred to another field o! activity within BBIK immediately after 
termination of the trainin1. 

There is an unbalance in the present staff composition with 
respect to the number of und&r1raduate/administrative staff members 
per araduate staff member, as compared to the work load. In service 
packa1in1 laboratories there is comparatively little routine work and 
a hilh rate of 1raduates' work, such as external relations, plannina 
of future activities, selection and preparation of test procedures, 
and evaluation, interpretation and communication of test results; the 
situation is reflected in the staff composition. ~ost fcrei'n 
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institutional packaging Jaboratories have one or less than one 
undergraduate/administrative staff member per graduate. 

There is another unbalance which is equally importantr the 
unbalance between the nuaber of staff meabers and the funds available 
for cheaicals and other consumables, for docuaentation, for 
aaintenance and repair of the equipment, for small accessories and 
equipment iaprovements, for aaterials to be tested as part of research 
and staff training prograaaes, and for tra~elling and industry 
contact. Without reasonable funds for such purposes is it not possible 
to keep the staff rationally employed, to develop the competence of 
the staff, and to create results of practical value. 

The three packaging laboratories and the packaging information 
activity constitute the packaging unit, which is part of the 
Development Division for Fertilizers and Petrochemicals. Each of th~ 

four packaging activities refer directly to the Head of Division. No 
manager has been assigned with the function of co-ordinating the 
packaging unit's activities on a full-time basis, but such function 
may be established as part of ongoing considerations on 
reorganisation. 

A special organizational arrangement has been set up for the 
packaging unit. Staff members, including the unit and laboratory 
management, are assigned to the packaging unit in addition to their 
normal functions. The time which the staff members devote to packaging 
varies considerably, but no staff members are 100 percent engaged in 
packagin1. Taking into consideration the considerable gap of knowledge 
which needs to be bridged in the near future for making the packagi~g 

unit an activity which can contribute to the packaging development, 
this organization is not appropriate. 

The knowledge background of the staff is weak, in general and in 
packaging in particular, and a substantial effort is raquired in order 
to upgrade this back~round. The project has provided a basic training 
of the middle-management in foreign packaging institutions and by 
international consultants, a library with considerable background 
information is now available, and laboratory instruments are installed 
which can contribute to the building up of the competence, if 
systematica 1 ly used ?or this purpose. A concentrated effort i• 
required: 
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1. to disseminate the theoretical knowledge obtained by the 
laboratory nanagers and that contained in the packag~n& library to th· 
staff members. and 

2. to 
experience 
ataff of 

establish a praaaatic knowledae based on own 
and through day-to-day co-operation with the 

the packaging producing and usina industries 
institutions. 

laboratory 
technical 

and other 

This will require strona and active personal initiatives by each 
staff aeaber, the laboratory aanagers &Dd their deputies in 
particular, and a change of the present receptive and reactive, in 
soae cases even passive, attitude of the staff and aiddle aanagement, 
to an aggressive, self-conscious and responsible approach. The 
development and motivation of the staff is a precondition for any 
practical success of the BBIK packaging unit, and will be one of the 
main tasks of the new packaging unit management over the next years. 

F. Finances 

The size of the UNDP and Government financial contributions to 
the project set narrow limitations for the degree of perfection of the 
BBIK packaging unit. However. some adjustments of the contributions 
were made over the period of implementation. see Annex VIII, and the 
installation and theoretical background, although incomplete to 
ir.ternational standards can be considered a basic initial packaging 
testing unit. Unfortunately, the Government contributions were late 
and out of phasing with the consultancies. Consequently, some of the 
testing pro~Prl11rPs requesting Government funded investments or 
supplies could not be included in the staff training programmes. 
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III. ACBIVBKBNT OF IMMEDIATE OB.JBCTIVBS 

A packaging unit has been established with the functions foreseen 
in the Project Document. 

A. Packaginc aaterials testinl 

A well equipped packaging aaterials testing laboratory has been 
set up partly by allocation of equipaent already with BBIK, see Annex 
V and partly with equipaent provided as part of the project, financed 
by the UNDP contribution, see Annex VI. The laboratory is conditioned 
on a 24-hours basis using commercial window type air conditioners. 
This arrangement reduces the temperature and the relative humidity, 
and limits the diurnal and seasonal variations in teaperature and 
relative humidity, although not ·to the extent prescribed in 
international standards for testir.g packaging materials. 

The manager of this laboratory until 14 Aug. 1989 was trained in 
packaging materials testing one month at Hichican State University, 
School of Packaging, East Lansin1, USA and one month at ITAL/CETEA i: 
Campinas, Brazil in early 1989. Moreover, the manager was intensively 
trained by the L'NIDC Expert on Packaging Materials Testing with the 
a1reed arrangement that the manager should transfer the knowled1e to 
the staff in Indonesian. This procedure was chosen, mainly due to the 
weaker knowledge of English of the staff members. An internal training 
pro1ramme on packa1in1 materials was provided for staff members who 
understand some English. 

21 BBIK materials laboratory procedures were prepared, specified 
in details with reference to international standards and the equipment 
installed at the packa1ing materials testing laboratory. These methods 
were introduced to the manager of this laboratory. A major parts of 
these procedures were later translated into Indonesian with the 
assistance of the Indonesian Packa1in1 Institute consultants, and 
introduced by the UNIDO Expert in the BBIK computer for later easy 
updating. 

Documentation on packa1in1 materials and their testing has been 
provided for the library of the BBIK packaginl unit. 
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B. Testing primary packaging for food 

Basic equipaent for sealing and vacuua/aodified atmosphere 
packa&ir.a of food in flE;xible packages has been provided, financed b7 
the UNDP funds aade availalbe for the project. The equipaent installed 
can hea~ seal theraoplastic aaterials (iapulse heat sealiDa) as well 
as laainates and other coabined aaterials with outer la7ers of non­
theraoplastic materials (hot bar sedling). 

The climate in the laboratory for testing primary packa&ing for 
food is uncontrolled, but constantly registered. This unconditioned 
laboratory is at present used as "noraal environment". For 
modification of storage climates a colllllercial refriaerator has been 
provided for the laboratory, and so has a fully controlled climatic 
cabinet, the latter unfortunately not in use due to insufficient power 
supply. 

Testing of mechanical properties of primary packages for food can 
be carried out using the universal tester installed in the packa&in& 
materials testina laboratory, and changes of weight smaller than what 
can be registered on the laboratory's own balance (0.0lg) can, 
likewise, be measured on the analytical balance of the packaging 
materials testing laboratory. Torque testing of screw caps and lids 
can be carried out using the laboratory's torque tester. 

Chemical testing equipment, including a &as chromatograph, is 
available for the testing of food packaging at the fertilizer testing 
laboratory located in the same building. 

The equipment installed in the food packaging 
listed in Annex V (allocated equipment) and in Annex 
provided by the financed UNDP contribution). 

laboratory is 
VI <equipment 

9 BBIK food packaging laboratory procedures were prepared with 
specific reference to the equipment in the laboratory. 

The manager of the laboratory was trained one month at Michigan 
St&te University, School of Packaging, East Lansin1, USA, and one 
month at ITAL/CETEA in Campinas, Brazil in earl; 1989 in testing 
primary packaging for food, and also including principal testing of 
packaging materials. 
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On-the-job trainina in testina food packaaina ~as provided by the 
Expert on Food rackaaina, to the aanaaer of the food packaaina 
laboratory and her deputy in particular, but also includina other 
staff ae•bers. An internal trainina proaraaae on food packa&ina in 
aener&l vas arranaed for the staff aeabers who understand soae 
Bnaliah. 

Docuaentation on food packaaina and testina of food packa&in& has 
been provided fo~ the library of the BBIK packaaina unit. 

c. Testinc of transport packacinc 

Basic equipment for testina functional properties of transport 
packaaina has been installed, partly throuah direct Ccvernaent 
contribution (see Annex V) partly provided throu&h the UNDP 
contribution to the project (see Annex VI). Transport conditions 
involvin& drops, horizontal impacts (sbuntina>, compression due to 
stackina and vibrations can be simulated in various ~ays accordina to 
aenerally accepted standards. 

In addition, equipment has been installed for closin& transport 
packaainl for testina. 

The laboratory for transport packa&ina is not conditioned and 
there is no immediate access to facilities for preconditionin& of 
sample packa1es for testin& as required by international standards, 
except in the laboratory for packa~ina materials situated in a nearl7 
buildina. 

The manaaer of the transport packaain& laboratory ~as trair.ed in 
testina transport packaaina at Hichican State University, School o 
racka1in1 in East Lansin&, USA and at lrT in Sao Paulo, Brazil in 
early 1989. At BBIK the aana1er waa trained by the UNIDO Expert on 
Teatina Transport racka1ina. The trainina at BBIK was priaaril~ claa 
rooa trainin1, also includinl other staff aembers with a sufficien 
underatandin1 of En&liah, whereas the overseas trainina was primaril 
of a practical nature. 

Documentation on transport packa1in1 and functional 
transport packaain1 has been provided for the library 
packa1in1 unit. This documentation also includes the 
re1ulations for teatinl of packa1in1 of danJerous 

testina ot 
of the BBIK 
international 
products and 
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international reco .. endations for testina transport packaaina for 
peri~hable food co .. odities. 

D. Shelf-life teatinc 

Moat iaportant in testina priaary packaaina for food is 
quantification of actual chanses in the contents when packed in 
alternative packaaes. A taste/saell panel has been established and 
trained, and testina aethods introduced toaether with other procedures 
for oraanoleptic quality aasessaent, e.a. of texture of food products. 

Shelf life testina was carried our over a period of 4 aonths 
usinl a typical Indonesian saall scale industry product, dodo!, as a 
model product. The effect of the packaaina aaterials' properties was 
ranked usina the taste/smell panel. 

Shelf life testin1 of other tyPical Indlnesian food products was 
initiated b; the Food Packagina Expert durina his last mission to 
Indonesia. 

Methods of evaluatina the smell effect of packaaina materials 
were introduced and trained with the staff. 

Testinl of food packa1in1 was introduced to the food packers and 
the food packa1ing industry in seminar form as part of the consultancy 
of the Food rackaaing Expert. 

E. External linkaces 

The co-operation between the project and the EEC sponaord 
assistance project on uparadina of the services of the Indonesian 
racka1in1 Institute <IPI> was successful, to a larae extent due to the 
co-operation between 1:he international experts workina on the two 
project. Two of the experts worked on both projects over their 
lifetiaea. 

This cooperation resulted in intensive 
consultants in testina and interpretation of 
assistance from IPI to the establishment of the 

trainina of the IPI 
testing results and 

BBIK packa1in1 library 
by making its documents available for photocopyina. 
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A series of seainars in 3 West Java towns was carried out in the 

sprinC of 198P as a co-operation project bet'Ween BBIK, II'I and the 

Institute for Research and Developaent of Aaro-based Industries, 

within the f raaeooork of the project. 

These co-operation activities between institutions are useful as 
for iaproved personal relations and reduction of tentions. However, 
they have not resulted in aajor co-operation projects and co­
ordination of activities, and they have to a hiCh extent been 
established throuch the initiatives of the external consultants, and 
leas by the directly involved institutions. 
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IV. UTILIZATION OF l'RO.JBCT USULTS 

Shelf life testina of various typical Indonesian saall scale 
induatr7 food products packed in selected tTJ>e• of flexible packaaina 
aaterials were carried out and the oraanoleptic chanaea of the 
products were reaistered in teraa of rankina. UnfortunatelT, due to 
late arrival of the conditionina equipment, the ahelf life teats could 
not be carried out under full cliaatic control. However, the results 
showed a sianificant correlation between the packaaina material and 
the oraanoleptic chanaes. These results, obt£ined within the last 
•onths of the project have been comaunic~ted to the relevant 
industries, but they have not yet been utilized in co .. ercial 
packaaina. 

The packa1ina materials laboratory baa carried out mechanical 
testina of packaaina materials for industrial clients, especially 
fibreboard materials, usinl the new equipaent. The transport packaaina 
testinl laboratory has tested filled fibreboard boxes, althouah to a 
limited extent only, this partly due to the defects at arrival of the 
box coapression tester. 

All three laboratories, thus, have proven their practical service 
ability towards the end of the project. However, the delays in the 
delivery of certain equipment, the delays in the trainina pro1raaaes 
and the consequent postponements of the consultancies left only little 
time of th~ short project implementation period to make practical 
testin1. 

The initial testin1 for 
commercial food products ~ere 
experts. Since the experts 
activities has been observed. 

industrial clients and of packaainl for 
carried out under the supervision of the 
left a decrease in the laboratory 
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V. CONCLUSIONS 

The project succeeded in coapletina its aain task, the 
eatablishaent of a basic unit fer testina of pack&aina aaterials, 
priaary packaaina for food and transport packaaina. Up-to-date 
equipment was installed and calibrsted, teatina standards were 
eatabliahed and the staff was trained in operation of the equipment. 
Various trainina arranaeaents were carriec out in order to uparade the 
aeneral packaaina knovledae of the staff. 

Major difficulties aet durina the iapleaentation of the 
were insufficient electricity supply for the equipment and a 
readi~uss only by the staff aeabers in enaaaina theaaelves 
project and in takina follow-up initiativ~s. 

project 
feeble 

in the 

Various institutions in Indonesia ~ork within the field of 
packaaina and related areas. A peraanent oraanizational structure ia 
required in order to ainiaize duplication of_ expertize and equipaent, 
and to secure the optiaua utilization of the resources throuah co­
ordination and cooperation. 

Provided a proper solution is found to the electricit; 
efficient aeasures are taken to increase the activation of the 

supply, 
staff, 

and an appropriate nation-~ide co-ordination/cooperation structure i9 
foraed a follo~-up project should be established at BBIK in order to: 

uparade the laboratories, 
priaar; packaaina for 
laboratory, and 

especially the laboratory for testina 
food and the transport packaairui 

to support the aanaaeaent and the staff in the establishment and 
accoapliahaent of activities which can aive the staff a practical 
experience backaround and thus aake the packaaina unit an 
attractive co-operation partner for the industry and other 
institutions. 
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VI • RBCOMtODIDATIONS 

It is recoaaended: 

t. to chanee present provisional oraanization of the packaain& 
activit7 baaed on part-tiae allocation of staff aeabers, to a new 
division, a I'ackaaina Division, or, leas appropriate, to a 
I'ackaaina Section under the Development Division for Fertilizers 
and Petrocheaicals. 

In both cases the staff and the 
should be peraanently and 100 per 
packa&in& activity. 

division/section 
cent eaployed 

aanaaeaent 
within the 



-~-

Appropriate oraanization for such division/section ~ould be 

/------------------------------------\ 
: Bead of r~ckaaina Division/Section : 

\------------------------------------/ 
1~-------\ 

\--:Secretary~-
\--------/ 

/-----------------------------------------\ 
:---: Manaaer, packaaina aateriala laboratory : 

\-----------------------------------------/ 
/------------------------------------------------\ 

:--: Deputy manaaer, packaainc aaterials laboratory : 

\------------------------------------------------/ 
/-------------------------\ 

\--: 2 laboratory assistants : 

\-------------------------/ 
/---------------------------------------\ 

:---: Mana&er, priaary packa&in& laboratory : 

\---------------------------------------/ 
/----------------------------------------------\ 

:--: Deputy •anaaer, primary packaain& laboratory : 

\----------------------------------------------/ 
/-------------------------\ 

\--: 2 laboratory assistants : 

\-------------------------/ 
/-----------------------------------------\ 

:---: Manaaer, transport packaainc laboratory : 

\-----------------------------------------/ 
!------------------------------------------------\ 

:---: Deputy manaaer, tran&port packaain& laboratory : 

\------------------------------------------------/ 
/---~---------------------\ 

\--: 2 laboratory assistants : 

\-------------------------/ 
/----------------------\ 

\---: Inforaation Officer 

\----------------------/ 
/---------------------------------\ 

\---: Information Assistant/Librarian : 

\---------------------------------/ 

30 
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It is, aoreover, recoaaended that the positions are filled 
accordina to their specific qualifications requirements, not 
accordina to seniority or other less relevant criteria; 

2. to intensify the internal trainina in Indonesian, of the 
packaaina activit7 staff throuah the eatablishaent of lecture 
aeries and study croups, the attendance of the packaaina activity 
staff to be coapulaory, based on the docuaentat~on in the library 
and that attained by the key staff aeabers durina their overseas 
trainina and their trainina by the international experts, and 
with the laboratory aanaaers and their deputies actina as priaary 
lecturers and study aroup leaders. 

3. to reserve the remainina, small funds in the bud1et for the 
followina purposes: 

a. spares required to make the box compression tester fully 
operational, and 

b. for photocopy of documents in the ITC library which 
listed in the list of documents required in the work 
for the project, b~t which are no lonaer available from 
publishers 

in that order of priority; 

were 
plan 
the 

4. to transfer the non-expendable equipment provided for the project 
and financed by tbe UNDP contribution to the Government of 
Indonesia; 

5. to uparade the power supply for the packa1in1 laboratories by: 

6 . 

a. approximately 10 kVA to make the prsent equipment operative, 
and 

b. estiaated 100 kVA required for expansion as outlined in 
reco•aendation No. 9; 

to chan~e th3 scope of the laboratory for primary packaaina 
food to primary packaain1 in aeneral, with special attention 
priaary packaaina based on fibre materials and plastics. 

for 
to 

The basic problems related to physical/chemical protection of the 
contents, compability and adoptation to distribution are parallel 
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for all primary packa1in1 , and consequently 
justification for the present limitation. In 
of ~ther cate1ories of products than food is 
and thus aore apt for a new laboratory; 

there is little 
1eneral, packa&inl 

less complicated, 

1. to have an indepth study carried out to elaborate reco .. endations 
for aeaaurea to up1rade the quality and the efficiency of the 
BBIK divisiona, includinl aeasures to stren~then the aana1eaent 
functions, e.1. throu1h increased budlet allocation authority by 
the institute aana1eaent and throu1h increased dele1ation of 
authority to the heads of divisions, staff adjustments, increase 
of responsibility to the relevant industry for the aana1eaent and 
economics of the institute, increased revenue from services, etc. 
under alternative economic preconditions, not excludin1 possible 
future reducej Government contributions. 

8. to promote the establishment of an advisory board with 
representatives from the Department of Industr~, the D~artment 

of Trade and the Indonesian racka1in1 Federation to co-ordinate 
the overall planninl of the packa1in& institutional activities, 
especially the activities of BBIK, PPMB and Indonesian Packa1in1 
Institute. Such advisory board should be or1anized under a 
neutral authority, such as BAPPENAS, and chaired by a neutral 
person familiar with the field of packaging. 

9. to prepare a project for immediate extension of the packaging 
activity now established at BBIK with the objectives: 

a. to expand the ran1e of equipment to make BBIK able to offer 
a more complete range of tests within the fields of 
transport packa1in1, test~ required for certification of 
packages for dan1erous products in particular, and within 
testin1 of fibre based and plastic packa1in1 materials and 
primary packa1in1; 

b. to train the staff on industrial aspects of packa1ing 
technolo17, and in co-operation with various types of 
packa1in1 users and producers on aolvin1 their packa1in1 
problems, and on traininl of their staff. Such activity 
could be carried out in the form of joint industry/BBIK 
projects assisted by international experts. 
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ANNU IV 

Chronolocical list of major docuaents produced by the project 

Draft work plan for Iapleaentation of the 
project (94 pp) 

Plan Oraaniaramae for the Packaaina Unit 
and Draft Job Descriptions of the Packaaina 
Unit Staff Meabers (38 pp) 

Technical Report on: Impleaentation of the 
project (26 pp> 

J. Kusnadi ~ D. Karyadi: Study Tour Report 
<22 pp, Annexes) 

De~elopment of packaaing physical performance 
test (9 pp, annexes) 

Technical report on: Development of capabi­
lities in transport packaging (15 pp) 

Revised draft work plan for implementation of 
the project (54 pp) 

BBIK rackaging Unit. Registration of Informa­
tion in the Library and the Show Room (13 pp) 

BBIK Materials Laboratory rrocedure No.12: 
Taber Stiffness (7 pp) 

BBIK Food racka1ina Laboratory rrocedure No.l: 
Settina up a shelf life trial (3 pp) 

Technical report on: rroareas of the implemen­
tation of the project (17 pp) 

March 1988 

March 1988 

April 1988 

October 1988 

December 1988 

January 1989 

January 1989 

January 1989 

January 1989 

January 1989 

February 1989 
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BBIK Materials Laboratory Procedure No.3: 
Paper ~ Board Conditionina of Samples <2 pp) 

BBIK Materials Laboratory Procedure Nc.7: 
Deteraination of the Cr&llll&ae of the Coapo­
nent I'apers of Corruaated Fibreboard after 
separation (3 pp) 

BBIK Haterials Laboratory Procedure No.13: 
PIRA Rub Resistance of Printed Materials 
(4 pp) 

BBIK Materials Laboratory Procedure No.2: 
Puncture Resistance of Corrueated Board (5 pp) 

BBIK Materials Laboratory Procedure No.4: 
Burstina Strenath of Corruaated and Solid 
Fibreboard (5 pp) 

BBIK Materials Laboratory Procedure No.5: 
Burstin~ Strenath of Paper <5 pp) 

BBIK Materials Laboratory Procedure No.9: 
Thickness of Sin&le Sheets of raper and 
Board and Method of Calculation of Appa­
rent Density of Board <4 pp> 

BBIK Materials Laboratory Procedure No.10: 
Thickness - Corru&ated Board (3 pp) 

BBIK Materials Laboratory Procedure No.11: 
Water Absorption of raper & Board - Cobb 
Test (4 pp) 

BBIK Materials Laboratory Procedure No.14: 
Friction Testin• (5 pp) 

BBIK Materials Laboratory Procedure No.15: 
Flat Crush - of Corru•ated Board (4 pp) 

February 1989 

February 1989 

February 1989 

March 1989 

March 1989 

~arch 1989 

March 1989 

March 1989 

March 1989 

March 1989 

March 1989 
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BBIK Materials Laboratory Procedure No.16: 
Edae Crush Resistance <ECT> - Corru•ated 
Board ( 4 pp) 

BBIK Materials Laboratory Procedure No.22: 
Moiature Content of Paper and Board -
Oven Method (2 pp) 

BBIK Materials Laboratory Procedure No.23: 
Tensile Stren•tb - l'aper ~ Board - Constant 
Load Rate ( 3 pp) 

BBIK Material• Laboratory Procedure No.27: 
Wettin• Tension of Plastics - Treataent 
Level (3 pp) 

BBIK Food Packa&in& Laboratory Procedure No.2: 
Determination of Headspace Oxyaen <2 pp) 

BBIK Food Packa&in& Laboratory Procedure No.3: 
Deteraination of Equilibrium Relative Humidity 
(3 pp) 

BBIK Food Packa&in& Laboratory Procedure No.4: 
Heat sealina ~ith the Audion TT300-S <5 pp) 

BBIK Food Packa&in& Laboratory Procedure No.5: 
Odour level in flexible packaain& (3 pp) 

BBIK Food Packa&in& Laboratory Procedure No.6: 
Controlled taste test on food (3 pp) 

BBIK Food Packa&ina Laboratory Procedure No.7: 
Sianificance of ranked data (4 pp) 

BBIK Food Packaain& Laboratory Procedure No.8: 
Operation of Supervac CK-183/1 (4 pp) 

BBIK Food Packaain& Laboratory Procedure No.9: 
Determination of Screwcap Removal Troque 
(2 pp) 

March 1989 

March 1989 

March 1989 

March 1989 

March 1989 

April 1989 

May 1989 

!iay 1989 

May 1989 

May 1989 

May 1989 

June 1989 
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Draft technical report on: Establishaent of the 
Food rackaain& Laboratory <32 pp) 

BBIK Materials Laboratory Procedure No.1: 
Water Vapour Transaission Rate (W\'TR) Deter­
aination by the Dish aethod (6 pp) 

BBIK Material• Laboratory Procedure No .. 2a: 
Board and Crease Stiffness Testina (8 pp) 

BBIK Materials Laboratory Procedure No.28: 
Beat Sealina (7 pp) 

BBIK Materials Laboratory Procedure No.29: 
Heasureaent of Relative Huaidity. Assaann 
Psychroaeter (4 pp) 

Draft technical report on: Establishment of 
the Packa&ins Materials Testin& Laboratory 
(30 pp) 

R.A. Sulaiman: Final Report. Trainins of 
transport packa&ina in USA & Brazil 
(71 pp) 

Robiatun Sar~asto: Trainins in testins of 
packasins materials at Hichiaan State 
UniYersity, East Lansina, CSA and at ITAL/ 
CETEA, Caapinas, Brazil (16 pp) 

Susmirah Suryandari: Trainins Report 
(45 pp) 

Terainal report (67 pp) 

June 1989 

June 1989 

J'ul;y 1989 

Jul;y 1989 

July 1989 

July 1989 

September 1989 

September 1989 

September 1989 

September 1989 



ANNEX V 

List or non-•xeendabl• esui .. ent pro•ided b1 th• 10Ytrn11ent for th• 8811 eacka11D1 uait, includia1· 
exietin1 BBil 19uif!!•Dt now allocated to th• packaging unit 

-110 US Pnlh• ... O./?:hlp1tl"t necel.,ed ..... D ncrlpt Ion .... Ory, Uni• ru ....... , ... , Advice n.1, lh., . 01\" • .... 
9'el. 

Packa1iag Material• Teating Laboratorz 

1 PC Tenaile teater, Yaeuda Seiki 
1 PC friction angle teeter, To1o••iki , PC DeneitJ col\lllD witb 2 tubea, Tecaa , fC falling dart i•pact teater for IJ).pol7· 

tb7len• tila 
1 PC Coapreeeor, IWATA 

1 fC Di1ital baH ad .turbid itJ ••t•r, 
NIPfOND~SHOKU KOGYO NDH-200 , PC Colour difference ••t•r 
IUppon Deneoku 10170 100/DP 

' fC C7lindrea for OSJ1en, nitrogen and 
carboD dioxide , fC atop •atcb 

PC deaiccatora 

' l'C air coaditioaera , PC atHl ruler 
---

Laborator1 for teatln1 erl•arz food 
packasiy , fC Retriaerator -- ·-·· • 
Tran•e!!rt Pack•1tn1 Laboratorz , fC 2t •anual boiat , fC aaaple cuttia1 table 

1 fC drafUq table 
1 PC coabia .. incline i•pact teater, b•••1 

dut1 drop teeter aad atatic lo.cl co•pr••-
•ion tHter 

c-lloo 0••· ... 
' ft- ... nd 

n.ma1u 
(111cnt Ion) 

6:-
0 

I 
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Liet of non-expendable egulf!!nt prowldtd tor the project and financed bz UNDP contributioa 

-HQ us nnlh• , . n.1t1t•••'"' ftecelwed ··- Descrfp1ion .... o..,. Ui\lt fovn•11l•nt Advh:• net, tis. . an-. ... -. .. 
Packa11n1 Material• Teetin1 Laboratorz 

87/1 1 1 IA MQL A8180A Anal7tical Balance 2 ,349.- 15-7-oo86' 1 
87/1 2 , EA MDL Yr -'°°° Precision Balance 953.-

_ .. _ 
1 0, 

87/6 1 1 EA Taber 15<>1 Stiffnees teater co•plete lt,558.- -"- 1 0) 

87/5 ' 1 EA Pickatone HT 5i95 Owen for general lab ue1 ,,955 •• 
_ .. _ 

1 03 
87/'+ , 1 EA 1555/1 Bureting etrength teeter for 

.... urtn1 the burat reeiatance of paper 5,220.- 15-7-o86' 1 

87/6 2 1 EA Model 17 Rub prootneea teeter ,, .. '2.- -"- 1 

87/11 1 1 EA l'\lncture rt•A•~anc3 teeter for ••aauring 9,613.- -"- 1 on corruga • oar 

87/'4 2 , El Model 1556/1 Buratlng atrength teeter for 
-"-•eaeuring th• buret reeietance or board 5,577 •• 1 

--- - -· .. ·-..__. 
87/1S 1 1 IA a •• perweabilltJ teating apparatue tor 2,407.- 15-7-1028 1 ·03 

•eaaurina penaeabilit7 of pa~kaging 
•ateriala a .. plee to 1•• 

87/12 1 , IA' Ylec~el•eter Brookfield llOG•l with dial 2,839.- 15-7-08681 1 Olt Model L.Y.r 
87/2 2 1 SA Micro•ter or beacb tne code ME 170 M ,,211t.- 15·7-o868 1 Olt 
87/5 1 1 EA Weter ••pour pe.,.eabilitJ teeter Code 45 2 ,6,,.- _ .. _ 

1 Olt 
TJpe A incl. It cupa z 50 cll2 

87/1~ 1 1 EA Cr•••• atlttneae.teater Code ME-P with 8,221.-
_ .. _ 

1 Olt 
cutter 

87/2 5 1 SA to~entaea I lettre etrlp cutter Coda 1~2 692 •• 15-7-o870 1 
8?/11t .. 1 EA Aqua .... ure portable paper 110ieture 1,615 •• 15-7-0878 1 

aaal7eer Model AM-1 co•plete with duel 
calibration progr ... e for awera1e & he••J 
denait7 + 220 Volt batter1 cher1erl1'81 

c:-d .. 

' 
,,.,. 

88 a 
88 G 

88 0 

88 Q 

88 0 

88 a 

88 a 

88 Q 

88 0 

88 Q 

88 Q 

88 .Q 

88 0 

87 ·a 
8? Q 

01,, .. ....... 

1 

1 

1 
1 

1 

1 

1 

1 

1 

1 

1 
1 

1 

1 

1 

"-""'' ..... 
flnr.nt. lonl 

11-
N 



-ltQ .,_ US Pnll"" .... o.., • """ Descrlrnlan ln11ov11l•nl 
""' Awl. 

Peck•1iDI Meterlela Teettns Leboretorz 

8?/5 2 1 EA Satetecen7 tbe.-.o-h11rohreph 990016 596.-
8?/11t ' 1 EA Heat 1redi•Dt teeter Model TSS "o· 881t 11t,251t.-
8815 ' 1 IA torentaeD & ••ttre couch roller for Cobb 1t13.-

TeeUDg Code 1 .. 6, I 61t990/2 
.. 1 EA Code r 123 Clrculer cutter for 100 cm2 '47'.-

Circular epeci••• I 61230/1 
5 1 EA Attach .. nt for rin1 cruah teat I '41'489/lt 396.-

1 SA Aapiration pa7chro•eter 

1 EA •at•r cooler 

1 EA Pin edbeeioD attach•eat 

Leboratorz tor teettn1 2rU.arz food 
teckedDI .. ... -

8?/1 ' 1 EA L220CP Top loectln1 lab baluce 1 ,321.-
8?/11 1 1 EA Torque teeter kork-a-torque 919.-
8715 2 1 SA SatetciDJ Tbe.-.o-H11ro1rapb 990016 595.-
88/6 1 1 IA Super•ac 0118,/1 Vacuum peckegiag ••chin• 2,056.-

Serial "O· 880lt~ 
2 1 EA Vacum pump '40.'/b 811.-

88/6 2 1 IA 'IT Sealer ~ •itb etud '439.-
1 EA ID•lro ... ntal chamber 

r .n.r.:"'""'"' ftte•lwed 
Mvlce net. ·aw. .... 

15-?-08?2 1 
15-?-1115 1 
15-8-0902 1 01 

_ .. _ 
1 01 

_ .. _ 
1 01 

15-8-0901 1 Olt 

15-8-0901 1 Olt 

15-8-095, 1 Oft 

15-?~l 1 0, 
15-?-1027 1 Cit 

15-?-o8?2 1 
15-8-0'°' 1 

_ .. _ 

.15-8-ogo' 1 
15-8-0CJOlt 1 

• 

C.-d~ 

' 
.. .. 

8? 0 

88 0 

89 0 

89 0 

89 0 

89 0 

89 0 

89 0 

88 0 

88 0 

87 0 

88 0 

88 0 

89 

01,. .. 
"" ... 
1 
1 
1 

1 

1 
1 
1 
1 

... __ 
1 
1 
1 

1 

1 
1 

,..._,u 
(l.oc1tt I on I 

,,. 
w 



-tlQ 
Description ··-...... Orr • """ .. ,. 

a.1. 
Tran•l?!rt Packa1i!!I Leboratorz 

87/1} 2 1 EA o_,aea 3()-ER electricallJ operated 
releaaed book 

87/13 ' 1 EA Oa7aea 1250-V •lbratioa teeter 

81/8 2 1 EA Stand atapler for ataplin1 aide wall• 
and botto• 

87/? 1 1 EA Oa7n•• a\71• 10,000I Co•preaaion teeter 
lt8• s a.8• plateaa, 72• Max diatance 
between plat•D•• recorder range 0-50<'(), 
0-10,000. 
1BP dl'h• •tor 

a112 .. , IA Bend operated guillotine for paper •ad 
board ref. ideal 1o8o MS - includia1 
tabh ud 8o cm cut length 

87/6 ' 1 EA Soehale pointer platfor• acale TPE 9021t 
19021t.oo.ooo 

87/9 1 1 IA Sstatecan1 hot air gun tJpe forte 8 

B?n ' 1 a loa1n•• 125-D'f Auto•atic drop te~t•r with 
DTl-1 Oa7nea corner ' •d1• drop awivel 
t7p• holdin1 attach••nt 

I 

' 
US hnf!- r .n.r.:ht11••n1 fttceiwed ,,. ...... ,."' Advlc• n11, ·aw • ... 

1,510.- 15-?-o8?) 1 

1.a.10.-
_ .. _ 

1 
506.- 15-?-oo86' 1 0:5 

32. 100.- 15-?-o87'8 

966.- 15-?-oo869 1 

1,617.- 15-?-o8?9 1 0) 

1,218.- 15-7-o872 1 
2,960.- 15-?-08?3 1 

c-1 .. 

' .... 
.. 
88 0 

88 0 

88 0 

87 0 

88 Q 

8? 0 

88 a 

• 

a.,. -twnd 

1 

1 
1 

1 

1 

1 
1 

I 

ft.M.11U 
(lncnl lonl 

arrived 
defect he 

~ ,,.. 
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ANNll VII 

List of documents pro\.·ided by the project for the librar:r of the BBIK 
packaginc unit 

ABC of &c;od Cratin& 
1946' 16 pp 
Aaaociation of American Railroads 

Access to standard information 
1486, 102 pp 
ISO 

Accurate determination of glass container capacity 
1983, 6 pp 
Glass Manufa~turers Federation 

Benning, C.J. 
Plastic Films for Packaging: Technolog;, Application and Precess 
Economics 
1983, xiii, 181 pp, ISBN 0-87762-320-1 
Technonic 

Boustead, P.J. & Ne~, J.H. 
Packaging of fruit and vegetables: A study of models for the 
manufacture of corrugated fibre~ood boxes in developing countries 
1986, 44 pp 
Tropical Development and Research Institute 

Brandenburg, R.K. & Lee, J.J.K. 
Fundamentals of Packaging Dynamics, 2nd ed. 
1985, 162 pp 
MTS Systems Corporation 
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Bre\.;iS. D. M. 
Advances in Adhesive: Applications, materials and safety 
1983, 246 pp 
Warwick I'ublishi. •• a 

Brickenk-p, c.s. Hasko., S. I: Natre.!.la, M.C. 
Checkina the Net Contents of Packa&ed Coods, 3rd ed. 
NBS Handbook 132 
1988, 305 pp 
Superintendent of Documents 

Briston, J. 
Plastic in Packagina: Conversion Process 
1983, 34 pp 
Institute cf Packaging 

Bruinsma et. al. 
Selection of technology for food processing in developing countries 
1985, 200 pp 
I'U~OC 

Brydson, J.A. & Peacock, D.C. 
Principles of plastics extrusion 
1973. 108 pp 
Applied Science Publishers Ltd. 

Code of Practice for Lined Carton Board and Memorandum on Pallet 
Specification 
1982, 5 pp 
Association of Board Makers, British Carton Association, 
British Box and I'acka,in' Association 
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Containerization of Aboca in the Philippines/Japan route and its 
possible applications for the shipment of other fibres, particularly 
jute, TD/B/IPC/HARD FIBRES/20 
1980, 32 pp 
UNCTAD 

Coraaua laainatina adhesives 
8 pp 
CI'C Industries 

Corruaatina adhesive developments 
15 pp 
CI'C Industries 

Crosby, N.T. 
Food Packa1in1 Materials: Aspects of Analysis and Miaration of 
Contaminants 
1981, 190 pp 
A~plied Science Publisher Ltd. 

Dan1erous Coods Re1ulations, 30 ed. 
IATA 

Dean, D.A. 
I'ackaainl of Pharmaceuticals 
1983, 40 pp 
Institute of I'acka1in1 

Evans , R. ( ed ) 
I'h7sical Testina of flastics 
1981, 125 pp. ISBN 0-8031-0768-4 
ASTM 
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European Aareement concerning the International Carriage of Danaerous 
&ood by Road <ADR), Vol. I - II 
1986, 521 pp 
HMSO 

Expensive Confusion in diaensions 
1972, 13 pp 
Da&liavaruhandeln Erfaarupp, Stockhola 

Export Packaging Note 1 - 10 
29 pp 
ITC 

Export Packaginl Note 
1988, 39 pp 
ITC 

• 

11 - 9, Calendar of Selected exhibitions 

Export Packaging Note Ne. 12. 33 Ways to improve your packagin& 
economy and avoid costly ~aste 
8 pp 
ITC 

Export Packa1ing Note 
paperboard boxes 
ii, 29 pp 
ITC 

"-:­... "" . 13. Technical notes on the use cf corru&ated 

Export Packaging Note No. 14. Technical notes on the use of aetal 

cans 
i, 27 pp 
ITC 



• 
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Export Packa1in1 Note No. 15. Technical notes on the use of ~ooden 

packaaina 
i. 23 pp 
ITC 

Export Packaaina Note No. 16. Technical notes on the use of plastic 
f ilas in packaaina 
i, 19 pp 
ITC 

Export Packaaina Note No. 17. Checklists for packaae plannin1 
i, 17 pp 
ITC • 

Export Packaging Note No. 18. Establishment of packaae specifications 
i, 8 pp 
ITC 

Export Packaging Note No. 19. International Fibreboard Case Code 
i, 29 pp 
ITC 

Expert rackaaing Note No. 20. The Arrival Condition of Export rackages 
from Developinl Countries 
i, 11 pp 
ITC 

Export Packa1in1 Note No. 21. Cuidelines for the Export Packa1in1 of 
Frozen Shrimps 
ii, 28 PP 

Export Packa1in1 Note. No. 22. Reference Document on International 
Standardization of Selected Products, Packa1in1 and Labellina 
iii, 144 pp 



Facts about Plastic Packaaina 
1983, 4 pp 
British Plastics Federation 

Fibre Box Handbook 
1989 
Fibre Box Association, Chicaao 

- 50 -

Follow-up report on containerization of fibres, particularly jute, 
TD/B/II'C/HARD FIBRE/266/add 1. 
1981 
UNCTAD 

Food Exports to the Federal Republic of Ceraany. 
Concernin1 Quality, Packaging and Labelling 
96 pp 
CTZ, Eschborn 

Food Standards CcllllDittee Second Report on Food Labellina 
1979, 160 pp 
HMSO, London 

Friedmann, W.F. & Kipness, J.J. 
Distribution Packaging 
1977, 558 pp 
R.E. Krie1er 

Requirements 

Ceneral Cuidelines for the Use of Class Containers, 2nd ed. 
1982, 24 pp 
Class Manufacturers Federation 

Criffin, R.O. et. al. 
Principles of Packa1e Development, 2nd. ed. 
1985, 378 pp, ISBN 8-87055-465-4 
AVI Publishina Co, Inc. 

• 



Cuide to corruaatina adhesh·e 
31 pp 
CI'C Industries 
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Cuidelines for Can Manufacturers and Food Canners: Prevention of Metal 
Contaaination of Canned Foods 
1986, 82 pp 
FAO 

Handbook of Cartonboard and Carton Test Procedures 
1984, 24 pp 
British Carton Association 

Handbook on procurement of paper and board: A practical guide for 
buyers in developing countries, 2nd ed. 
1987 I 14 PP 
PROD EC 

Handlina, stora1e and transport of frozen foods 
1982' 28 pp 
Australian Frozen Food Council 

Harvey, T.D. 
Manual on Wooden racka1in1 
1986, 114 pp 

ITC 

Boae Trade Packagina Standards 
1980, 52 pp 
British Fibreboard racka•in' Association 

International Convention on Carria•e of Cooda b7 Rail 
(OIM), Annex 1 (RID) 
OCTI 
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International Mariti•e Danaerous Coods Code, Vol. 1 - 5 
1988, ISBN 92-801-1231-7 
IMO 

Jackaon, J.M. ~Shinn, B.M. 
Fundaaentals of Food Cannina Technoloay 
1979, 406 pp 
AVI l'ublishina Co. Inc. 

Know Your Plastics 
1980, 186 PPP 
Plastics Institute of Australia 

Krause, A. et. al. 
Plastics Analysis Cuide. Chemical and Instrumental Methods 
1983, 369 pp 
Carl Hanser Verla1 

Labellin1 Requirements for Consumer Packa1e of Fresh Ve1etables 
1984, iii, 82 pp 
Produce Harketinl Association 

Labuza, T.P. 
Shelf-Life Datin1 of Foods 
1982, 500 pp 
Food and Nutrition rress, Inc. 

Lopez, A. 
Coaplete Course in Cannin1, 12 ed., Vol. I - III 
1981, 1056 pp, ISBN 0-930027-03-5 
Cannina Trade 
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Manual on Export Packaaina of Handicrafts 
1987 
Korea Deaian and Packaaina Center 

Manual on the packaaina of freah fruits and veaetables 
1988s 241 pp 
ITC 

Manufacture and Control of Meaaurin& Containers. Notes for the 
Cuidance of Inspectors 
1977, 16 pp 
Dept. of Prices and Consuaer Protection 

Memorandua on Bulk Packa&in& of Tea 
1979, 22 pp 
ITC 

New, J.H. 
Sack fillina: Methods and equipment 
19i5, 8 pp 
Tropical Developaent and Research Institute 

Orderina of Class Containers 
1975, 5 pp 
Class Manufacturers Federation 

Oawin, O.R. 
Packa&e Life: Theory and Practice 
1983, 38 pp 
Institute ot Packaaina 

Oawin, O.R. 
rlaatic Film and rackaain& 
1975, 214 pp, ISBN 0-85334-6410 
Applied Science Publishers Ltd. 
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rackaaina Stations for Fruits and Veaetables 
1973, 308 pp 
International Institute of Recriaeration 

l'alletization and Containerization of Bananas: Caae Study froa Central 
Aaerica and Caribbean to Culf I'ort of USA and Eur~pe. 

TD/B/II'C/BANANA/8. 
1982, 31 pp 
UNCTAD. Trade • Developaent Board Co-ittee on Shippinl 

l'aulaon, V. 
Plannins a Corruaated Container I'lant, 2nd ed. 
1980, 117 pp 
TAPI'I 

I'elea, K. 

Produce Handlina, Packaaina and Distribution 
1985, ISBN 0-87055-466-2 
AVI I'ublishina Co., Inc. 

I'erforaance Testina of Shippina Containers 
1985, 240 pp 

AST!1 

I'orts of the World 
84 pp 
Insurance Company of Ncrth America 

Poat-harvest losaea in quality of food sraina. 
Food and nutrition paper No. 29. 
1983' 104 pp 
PAO 



.. 
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Quality Control in the Class Containers Industry 
1977, 32 pp 
Class Manufacturers Federation 

Rationally desianed packaaina for ever7C1a7 co .. odities 
1980, 23 pp 
Dacliavaruhandelns Erfaarupp, Stockhol• 

Ready to sell unit 
1982, 20 pp 
Daaliavarubandelns Erfaarupp, Stockhol• 

Reco .. endations for chilled stora&e of perisable produce 
1979, 148 pp 
International Institute of Refri&eration 

Recoamendations fer the processin& and handlin& of frozen foods, 3rd 
ed. 
1986, 418 pp 
International Institute cf Refri1eration 

Recommended practices. Care and maintenance of 
machinery and stora1e and handlin& of empty 
boxes 
1976, 4 PP 
Fibre Box Association, Chicago 

automotive 
corrugat·!d 

packagin& 
fibreboard 

Reco .. ended Practices. Storaae, llllintenance and application of 
adhesives used in conjunction with autoaatic packagina aachinea 
1976 
Adhesive Manufacturers Association 
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Reco .. ended aethods for loadinl of furniture in closed cars and 
protection of equipment. Pamphlet No. 15 • 
.1979, 25 pp 
Association of Aaerican Railroads 

Roaera, J.L. ~ Binstead, R. 
Quick frozen foods: The co .. erce and technololT of processins, 
packaaina and distribution 
1972, xvi, 520 pp, ISBN 0-900379-0-22 
Food Trade Press 

Rosa, M.A. 
Corru•atinl Defect Terainolo1y, 4th ed. 
1982, 232 pp, ISBN 0-89852-403-2 
TAI'PI 

Sacharo~. S. & Griffin, R.C. 
Principles of Food racka1in1, 2nd ed. 
1980, 452 pp, ISBN 0-87055-347-X 
AVI I'ublishina Co., Inc. 

Selected ASTM Standards on racka1ina 
1984, 234 pp 
ASTM 

Selin, J. 
racka1in1 in the cotta1e Industries for Domestic and Export ~arkets 

1975, 20 pp 
ITC 

Selin, J. 
Role of Packa1in1 in the Distribution Systea 
1983, 11 PP 
ITC 



• 
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Selin, J. 
Selected Backaround Inf oraation on Marketina of Packaain& Materials 
and Machinery to Developina Countries, 2nd ed. 
1985, 52 pp 
ITC 

Selin, J. 
Soae Aspects of Export Packaaina in Developina Countries 
1976, 17 pp 
ITC 

Selin, J. 
So•e Aspects of Export -.ckaaina of Furniture 
12 PP 
ITC 

Selin, J. 
So•e Aspects of Packaaina for Transport 
1979, iii, 29 pp 
ITC 

Selin, J. 
The Importance of Packaaina Graphic Desian for Exports 
1982, 20 pp 
ITC 

Sherman, C.A. 
Skin l'ackaaina Simplified: A New "how-to" approach 
1982, 32 pp 
Allied Autoaation Inc., Seraeant Packaaina Machinery Div. 

Shipper's Guide to Stowaae of Carao in Marine Containers 
1982, 144 pp 
Maritiae Administration 



Specifications, tolerances and 
i:eiahina and aeasurina devices. 
1982, 200 pp 
Superintendent of Documents 

- 58 -

other technical 
NBS handbook 44 

SSCI Cuide for Export Shipper of Hazardous Materials 
1985, 16 pp 
Stell Shippina Container Institute 

Standard Sealina Tests for Closures 
6 pp 
British Plastics Federation 

requireaents for 

Stren1th and rerformance Standards for Carbonated Beveraae Bottles, 

2nd ed. 
1979, 20 pp 
Class Manufacturers Federation 

Si:alm, C.M. 
Chemistry of Food racka1ina 
1974, 109 pp 
American Chemical Society 

Trainina of Enaineerin~ Craftsmen in the Class Industry 

17 l>P 
Claa Manufacturers Federation 

Troedel, H.L. 
Current Technoloaies in Flexible Packa•inl 
1986, 105 pp 

ASTH 

• 



• 

Voluntary Collection of Plastics 
4 PP 
British Plastics Federation 

World Packaaina Conaress 1989 
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New Trends in Packaaina for Asia/pacific Countries 
1989, 112 pp 
Cahners Exposition Croup 

W7att, V. 
Fro• sand-core to autoaation: A history of alass containers 
1978, 24 pp 
Class Manufacturers Federation 
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Gradient heat seal tester 
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·1ater vapour penaeabilitJ tester 
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iuc ;roofness tester 

Pickstone oven 



ator~tor·r for tes':i::i 
- 6.:. 

~rimarr :acka2in~ !or food 

.·· 
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'lacuum pac:ker 

• 

Climatic cabinet 
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• 

.. 
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Bu: !lea~ sealer 

• 

T~er~onygrograpo 



Transport packaging laborator1 
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Autosatic drop tester 
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Box cc:;ression tester 

f 

Inclir.e impact tester and ~eavy duty drop tester 




