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0.0 ROLE OF PACKAGING

0.1 Phyricel Distribution:

AN IMPORTAN. cousiderataon being paid to the choice of
2 lechnology in modern times, is the.economy it can offer in
the cost of production. Through constant review and upgrada-
tion of prevalent technologins, the cost of production has
baen continuously brought down. But the experience of the
developed countries indicates that the ultimate cost to the
consumer has been increasing, due to a2 phenomenal rise in the
coat of distribution of the goods produced. Packaging is a
m3jor element in the Aistribution system &and it has, there-
fore, become necessary to consider the choice of a cuitablc
technology -f packaging in controlling costs, '

0.2 QOvere)) Benefits from Packagiag:

' PACKAGING helps preserve agricultural produce and food
products. It contributes to minimising the spoilzge of the
food produced with great care and at great expense, Packag-
ing protects industrial products during the stages of ' its
movement from the production centres to the consumption
points 8nd resists the mechanical hazards encountered in the
Journey involving handling and storage., It caves cepital
goods from the influence of environment through which they
need to be transported, thus minimising the chances of their
deterioretion enabling prempt commissioning of muchinery and
- equipment. The preblema of corrosion are minimised through
.. the use of adequate and functional packaging. Packaging halps
distribute mass-produced consumer goods from the modern sector
of the industry to different destinatioms within the country
and to the destination markets abroad. Packaging eliminates
dust contamination in textile products, enh8ncing the sale-
ability of textile goods, including garments and, at the same
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time, prevents their being attacked by fungus and insects.
Agricultural inputs such as fertilisers would be rendered
totally unusable but for the 2doption of the right packag-
ing. Drugs and pharmaceutic .1s, the basic necessities for
the maintenance of human well being, are required to main-
tain their integrity which is rendered possilie only by
the adoption of appropriate packaging carefully chosen for
the purpose. It is packaging that provides the convenience
features demand:d by the modern society. The age of the
‘instant' would not have been possible, but for the techni-
ques of packaging to preserve the foods.

0.3 Packaging 'phancos Valyg:

A SIGNIFICANT contribution packaging can make to a
growth in the naticnal production is by the value it can add
while contributing only marginally to costs., This becomes
self-evident when one analyses the pattern of imports by the
developed world from the developing ones and the subsequent
distribution., For example, rice imported in bulk is branded
and distributed at significantly increased prices compared
to the cost of importation. Cashew kernels imported in nulk
is branded and distributed in consumer packages at several
times the imported cost, Te2 is a classic example where
mainly through packaging, enommeus value is added to the
product. All the profits continue to contribute to the wel-
fare of the alr-277 ltvaloped states and the developing coun-
tries which contribute to such welfare, continue to be pocr
Just becsuse adaquate attention ha@s not been paid to packag-
ing technology which can be used as a very important tool in
value 2dding to produce and products. It is not only in the
field of food preducts such variations exist but even in the
case of hand-tools, engineering accessories and spares, which
are all exported in bulk by the developing countries, the
same situatiom exists, |
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O.+ Peckaging Prcvents Legpes:

LOSS PREVENTION is another significant contribution
Packaging mikes towards increasing the economic status of
any society, Whether in food production or in industrial
production by merely reducing the incidence of loss and
damage at the distribution stage, it is possible to make
& number of countries self-sufficient in iny areas, but
alas, even a fraction of the attention paid to increasing
the production 1s not paid to the development of packaging
which will increase the quantum of availability to the

Consumer, Even the estimates of such losses mainly in the

export trade alon® reportcd to be around 30 % of the total

va not a ar_to h8ve created apy feeling of the
urgency with which this technology should be devel oped

particularly by the developiny world which is also the

victim of such losges.

0.5 pPeckaging Promotes Public Health:

SOCIETY requires to be protected from the evils of con-
taminated or spoilt food. But, unfortunately, it is quite
common in meny developing countries to sell food products
including primary produce in an unpackaged form, Foodgraing
contaminated with such materials even as pesticides, insect
infested sweat meats, decayed marine products, adul terated
food, ire all common phenomena in many parts of the world,
The safety of public health, the prevention rather than
cure of diseases, which exposed or unpacked foods can spread
fast, it a major responsibility discharged by packaging. It
will be futile to prcmote the growth of the pharmaceuticals
industry without adequate safeguards by eliminating the
evils thet contribute to falling levels of health, It ig
paradoxical though, that the enermity of this problem has
kept many a Planner away from taking even the initial steps
to regulate packaging in the non-organised and rural sectors,
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0.6 Peckaging Protcets Consumer:

IT IS PACKAGING thet informs the buyer of the product,
enables him to compare and chooee, gudrantees the quality
and helps in protecting ccnsumer's rights. Rightly adopted,
thr techi.ology of packaging Il 21ps promote hu.an well being
and improves the quility of life.

0.7 Packaging CQuto Cosin:

WHILE ¢on the foce of it, packaging would appeér to be
an operation after the production of goods, the lack of
attention to connider pockaging at the stages of planning
can be detrimental not only to the producer but can adver-~
sely affect the national economy, Goods must be made avail-
able to the conmon mén at pricee which he can afford and
therefore the choice of ar eptimum package right at the
stages of planning their production assumes importence,

0.8 peckagipa-Tntngral Fart of Preduct:

IT SHOULD BE emphasised that, should it become that the
choice of the package may unduly enhance product cost dis-
proportionately, attention may hive to be paid to modifica-
tion in the product itcelf, in such a manner as to make it
packageable economically for distribution. Redesigning of
equipment, reformulation of drugs and pharmaceuticals, keep-
ing in mind the problems that may arise in reaching them
to the consumer are normal features in the developed coun-
tries of the world which have fortunately realised the peril
if this aspect is neglected in the early stages of product
development. That the product design or formulation must
go hand in glove with package design for its ultimate deli-
very to the consumer economically is so obvious to need any
greater emphésis,

IT FOLLOWS therefore that when choosing an appropriate
technology for the production of goods whether they be agricultural
produce, consumer products or industrial mochinery and capi-

T . e



t3l goods, attention would hive to be paid to simul=-

taneously choose the technology of packaging most
suited for the product. Some important puckaging con-
sideraticne for selected products of immediste concern

are outlined 4in Annexire - I tc VII.

1.0 Packaging for Domectic and Expert Trade:

IN DEVELOPING countries, industriclisation and the
resultunt urbanisation hive brought in their wake enormmous
preblems of dictribution and have made varying demunds on
the shelf-life needs for foods, pharmaceuticals, ete.
Aithin developing countries themselves, it is possible
to ohserve differing cousumption patterns - markets that
are consciouc of walue and mirkets thot ure conscious of
costse Packaging 1s thus requir«d to meet the demands of
both the segments. It has, therefore, not been possible
to drrive at & standirdisation even for trade within (and
in vast countries like India, this itself is a very big
problem). When one considers the needs of export, there
is a further complication introduced by the elcments of
variations brought ir, especially the neads of the import-
ing mirkets. There are again two divisions in the export
markets, one which traditionally imports in bulk ~nd reaps
profits by packiging it in ccnsumer packares for the market
and the other is a more recent phenomenon, of the rich but
industrially poor nitions, viz. the oil-rich countries to
which exports have to go in consumer packages, for, either
they lock the facility to repack goods or their purchasing
power is quite high. If, thercfore, developing countries
have to sustain their process of industrialisation, for
which foreign trade 1s a nmust, they need to pay adequate
attention to the growth in packaging standards prevalent,
Unless they prepare themselves, through improved packaging
in the functional and marketing features, they cannot penc-
trate potential markets and sustain in foreign trade,



2,0 TRANSPORT AN IMPCRTANT FEATURE

THE DEVELOPMNNTE gaxdng place n the system of transpor-
tation and haniling influenc2 the Aesign and choice of a pack-
age, As part of Lihe oroyramme of minimising the costs of
trancporta lon, greot strides | ‘ve bean made 1 the system
of transpoccitiu.e sai wvel Lhe world,

2.1 a a8 :

IN THE MARINE movemant, it started with the introduction
of large Containers in order t¢ minimise detention time of
ships @t ports and today we 2ave cellular ships carrying giant
Containers capable of ¢arrying 10, 20, 2% & 30 metric tonnes
at a times The size and dimensions have been standardised
in order to enable standardisation of the handling gear. The
development of inter-modal Containers which are now in use as
per standards recommendesd by the International Standards
Organisation (ISO) have influenced packaging decisions not
only in the developed part of the world but alro in develop-
ing countries Ffor meating their expourt needs, It has becen
possible to minimise or eliminate packaging taking advantage
of the facility offered by the Container in protecting the
cargo.

2,2 Unit Load Handling:

IN ORLER TO help speed up che hanAing opurations for
purposes of storage, the concept of unitisation of loads was
first developed with the Adoption of palletisation of cargo.
The dimensions of these prllets have also been standardised |
over a period of tirme .gain to facilitite mechanised handling,
That the dimensions of the inter-modal Containers have natu-
rally been tallor-midde to match pallet specifications 1is
obvious, The degree of standardisation which has been achie-
ved in unit load handling has naturally led to the standardi-
sation of packaging dimensions to fit into the system of
pallct or system of Containers,




THE DEVELOPMENTS have been found to be so beneficial
that even very large chain stores in the developed world
have adopted these to suit their systems of merchandising.
Even for the developing world which may not have the faci-
lity to handle p2llet lo2ads and Contalner loads, the advan-
tages offered will be found co offset invesument in the
capital goods involved in the intreduction of the system.

INCREASED protection and reduced damage to cargo would
help developing nations in reducing their costs and simul-
taneously enhance the competitiveness of their products in
the export markets where very eften they are required to
compete with the developed countries in quite a few areas,

3.0 USE OF INDIGENOUS MATERIALS AS BASIS FOR GROWTH

THE PACT THAT every natiom cannot produce everything by
itself economically, is by now se fully established that it
needs any additional emphasis. The feasibility would depend
on the availability of raw materials within in order that
costs could be kept lew. For example, where the country is
abundant in bB8uxite and therefore aluminium, a packaging
industry with a strong bias to this material can be quite
successful. The availability of finished steel of the right
quality can promote the development of steel container indus-
try or tinplates industry and can manufacturing industry,
Rich forest resources would naturally lead to large scale
paper industry and therefore promote paper packaging industry,
Not all developing countries can boast of the availability of
all the primary resources which can be ultimately converted
to meet the packaging needs of the industrial or agricultural
production.

301 Adeptatiem:
MANY developed ceuntries whose resources are getting
depleted at a faster rate, continue to devour the primary
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resources of the developing world which do not have the
wherewitha l to convert these by themselves, Examples

are 80 numerous to necessitate any listing, Fuel is a
classic example. Tin, iron, aluminium, etc. are some
examples whare piackaging materisls are concernad. The
efforts in the dnaveloped world have therefore been oriented
to synthetics in preference to naturil materials and superior
technologies combined with mass-production techniques to
reduce the material consumption for a given parformance,

As a result, thes technelogy, information 8nd equipment and
systems available in the developed world and which are usually
borrowed by the develeping ceuntries for their use, increase
their deps ndence en identicdl mdterials in their countriaes
also., The result 18 a total lack of urge to improve the
indigenous materiels in the developin; wirli. The situation
needs to be rectified and in this effort, the expertise of
the developed world can be of help to the developing world
in the modification er adaptation of their technologies to
suit local materisls, For example, in countries like India
which veer less superior qualities of kraft paper, the cone
version equipment must be capable of making use of this paper,
But very often, equipment for conversion is obtained first .
and efforts to modify the materials follow,

3.2 Treditions] Materielg:

AGAIN, a pumber of traditional materials available in
plenty in developing countries a8re not usable in their pre~
sent form for meeting the changing needs of internal trade
and exports, Materials like coir (which offers cushioning
properties), bamboo baskets, agricultural fibres which are
converted inte bags for bulk packaging, suffer from a number
of 'deficiencies' and therefere unacceptable. Technologies
must be provided in order te upgrade these to f£it inte chang-
ing needs eof organised industries, Materials capable of being
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used for packaging appear to be one of the main sufferers
for the awareness of the advantages of improved packaging
itself is low in developing countries, This is a signi-
ficant area which has potertial for closer collaboration
between developing countries themselves on the one hand

and between the developing and the developed world on the
other,

4.0 PACKAGING RESEARCH AND TRAINING

AS THE induatrialisation itself ie a complex problem
for most developing countries, very little enerqgy is left
to develop the infrastructure facilities to fully realise
the fruits of production. It is no wonder therefore that
losses and damages do occur to industrial production during
the stiges of distribution, Thus, prevention of losses to
help conserve scarce industricl production has became the
principnl problem to be tackled in almost all the develop-
ing countries, Applied Research in Packaging, téking into
account the other components of tha physical distribution
system, hasg,therefore, become the urgent need of the hour.

WHILE THE orgsniced and what may be termed ac the
‘modern sector' of the industry itself ie not 3ble to pay
adequat. attention to the e..ormous problem. of protecting
their ovn goods through techniques of better p«ckaging,
it will be futile to expect the not-se-informed agricul tursl
sector to take the first steps in such improvements of pack-
aging technology.

AS DEVELOPING COUNTRIES continue to largely depend upon
primary goods such 3s agricultural produce, fisheries, etc,
where the losses 8re staggering, some nrganised efforts to
concerve these throw,h ademuate research and development would help

the common man in his ctruperle to survive.
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A PRCOGRAMIL oFf applied research with regard to conser-
vation of agri-horticulturel production as well as induste
rial production will have to be supported by:

a) t e cevelopment of te ting facilitie: to test and

evaluidce pecacying materiels and packages;

b) trzining facilities to trein and develop packaging
speclalists tc meet the needs of the various sectors
of tho arcdustry and trade:

c) information sexvices on the tccinical and techno-
logical developments tiking pléce in many parta of
the world in order to proamote learning; and

d) the undertaking of problem-solving consultancy
services to meet the immedicte problems facing
the industry and trade,

5.0 PACKAGIR® AS A SYSTEM

IN THE CHOICE of Packaging, it is necessary to view
this not 3s mere decign of a package from whatever materia

that is availsble but to look a8t it as a total system,

5.1 Elaments ot _tije Sygtem:
THE ZLEMENTS of such 8 r *stem, from the producer®s
angle may bc ., ... o< all of the follwwing:

a) The prliary package contzining the product;

b) The intermediate package containing a given
nu-oer of primary packages:;

¢) The transportation package contéining a certain
number of intermediate package which is considered
the most economical size unit for distribution;

d) The pallet which 1s intended to unitise a certain
number of bhulk packages to facilitate storége and
handliig; and

e) The C:nainer which accommodates a certain combina-

ticn n° pallete for movement by the chosen system
of “renspnrection.




FROM the point of view of the Retailer, the elements are:

8) The size and shape of the primary package;

b) The marketing features of the package so that
it will move fastjand

c) The economical size of the intermcdiate  ©r bulk
packages which he could afford to buy at a time.

FROM the point ef view of the Censumer:

8) The primary package must hive all the convenience
J features he looks for; and
b) The package should be easily disposable or re-usable,

5.2 Zetal Systams Appreach:

IT IS very obvio 1 that the choice of the primary
package by the producer will have to take into account much
more than the mare characteristics of the product contained!
but it will have to take inte sccount the entire cycle from
the point of production till the consumption and a little
beyond, viz. the ultimate disposal of the package,

IT IS further regtrained by the systems of production,
types of package, system of transportation, environment
conditions influencing product life, methods of merchandis-
ing, preferences and tastes of the consumer, the prevalent
laws of the lond, i< any, governing the packdge, etcye

IF ALL THESE huve to be done economically, care has to
be given to every element of the system so that the product
is still competitive in the ultimate analysis. The question
is, therefore, obviously of how these elements have been
adequately researched into and decided upon and the techn8logy
of packaging choara for the purpose, '
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6.0 APPROPRIATE TECHNOLCGY

6.1 Cangumptien Nieeds

THE OBJECTIVE of the present ferum 1s to provids 2 basic
conceptudl approech and speciiic sction programme of indus-
trisl technology for the mouera and dioperscd sector at the
national level., The progrsmre is supposed to meet not merely
the production but more Mmportantly the consumption needs of
the larger rurel communiti:s. ‘Th~ appropristeness of & tech~-
nology to be chosen vwould, tharelore, have to bear in mind
the basic question of meeting thr» needs of the rural sector
of the econamy. It 15 evident, therefore, that the develop-
ment of the packaging industry must be oriented to the arti-
cles of consumption by the common man and simul tanecusly
meet the needs of the industrisl sector. Thus, there are
two mejor sectors which packsging 1s expected to serve - one
the industrial and the other the aAgricul tural,

6.2 Jhet ip special in IRckdgipq ?

PFACKAGING, 8s has been made cut eerlier, is a service,
It serves the preduct neaeds and the mérket needs. In 3ll in-
dustrialising situations, the stert has to be small in many
areas, When the production plans for industrial products
are based on this size of demsnd, it autometically follows
that the establishrert of packaging industry or planning for
packaging production will have to keep in line with this
deménd, While it is true that highly sophisticatec. packag-
ing technologies are presently available to the devsloped
world, it does not have to follow that these technologies
&re appropriate atleast where packaging is involved, for,
it i1s just need-based, The experience in some sectors of
the Indian Packaging Industry bears ample evidence of what
can happen if this is not borne in mind before the 2cquisi-
tion of the technologys A mejer prcblem will be the high
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cost of packaging resulting from abysmally low levels of
capacity utilisation, a major factor which must be of
‘concern not only to the industry but te any nation. It is
seldom that a supplier of the technology in 2 developed
world is in & porition te advise 3 buyer from developing
world with regard to the acquisition or the appropriate-
ness on L.s own, but it 18 pcssible that a p.oper assess~
ment of the need in the first instance by the developing
country itself where necessary with the assistance of tho
developed world which can provide che guidelines for a
suksequent decision on the technology mest suited for the
sitnatica,

PORTUNATELY,. the advantage in packsging industry is
that it can be adapted to the individual needs - rathe: it
should be adapted to the needs of the product and *+he markat,
It can be in the l2rge scale orgenised sector (e.g. Packag-
ing Paper & Boards); it can equally be in the cottage sector
(e.c'i Paper Boxes, Cartens). Starting from the 800 ctas
per minute activity in an orgenised unit, it can go down to
the level of even 1000 plastic bags a day in the cotiace
sector. What is, therefore, important is that it has to bs
dovewtailed inte the technelogies that are chosen for improve
ing the prodiction of the products to be packaged, when cne
decides to go in for mass-production in certain areas, cne
would need quality packages which are mass-produced. There will
be no point in mAs=-production of packaging, if there is no
viable local demand,

- SOME considerations with regerd to the choice of selec-
ted packiging sectors are detailed in the Amnexures-ViII to

XXX. :




6.3 Prebleme Regulting From Sige/Bcale:

IN TALKING about the adoption of appropriste technology,
the queetion of scales of operation alveys cames into picture.
Low investments and increasa in the number of work places, is
quite often rightly considsred 2s the motivating factors when
the country goes in for indu.trialisation, Wwhen rural indus-
trialisation is the keyeobjective, this feeling gets sdditional
support. While there if nothing objectionable and in fact a
lot desirable in this appreoach, the constant upgradation of
the technology once adopted involvas additional inputs for the
promotion of rssearch and development efforts. The low levels
of investment considexed attractiva for the satting up of
individual work places do not or way not take into account
the outlays en rssearch and development. The result is that
the technology once considered appropriate, does not continue
to remain appropriate. This would lead to a situation of
obsolescence  of these technologics and therefore the elimi-
nation of the entrepreneurs who contributed to the growth
of the particular technolegy. Packaging Technology is no
exception to this, Theérefore, the eatablishment of a number
of small work places of low lavels of operetion should be sup-
ported by a commor: resedrch and development infrastructure
promoted either jointly by the industry and the Governments
or by the industrial prodicers and users,

A FEELING may be expressed that when industriee are of
large acale, they could afford and plan for R & D efforts
for the upgradation of technology. At least in the 8rea of
packaging, it is observed that despite the passage of years,
this thinking is not substantiated by actual performances,
There are possibly other restraints in a developing economy
and therefore the question of scale as a factor which will
endble constant upgradation of technology, doas not appear
valid, Thus, it would seem that it is only a capacity to




meet the immediate and foresesable deména that should be
the criterion for the choice ¢f the technology supported
by the necessacy infrastructure to constantly upgrade the
capability in kesping with the increase in demand.

7.0 FPLANNI G FOR PACKAGING

7.1 Common Preb)em:

A SURVEY of the packag.ny situation in the developing
countries of the world would reveal some common features,
viz, a) Governments cf the countries dc not provide for
priority treatment for packaging industries as other subjects
like food, health, industriaiisations, etc. whicfm need to be
given greater attenti&n. However, packaging which contributes
to these, 18 not paid attention) b) the packaging user indus-
tries are not aware of their problems; c) ménagements in
packag:lnq user industries do not give adequate importance to
the subjectes d) packaging is considered 8as an additional
cost; e) arising from these, there is a total lack of co-
operative effort in setting up of developmental centres for
the promotion of packaging.

7.2 Nationel Puackaging Centres:

IT WOULD,THEREFORE, appear essential that National
Packaging Centree are set up by the Governments wheére such
centres do not e:rJ g~ “Yraady. Such 3 national centre should
aim at involving industry and trade in the promotion of '
packaging stlndarda. The next step would be for the Govern-
ments to mlh a nuitable allocation in their ‘Plan’ outlays.
for the packaging sector of the industry whose production
will go to meet the needs of the industry and the agri-horti-
cultursl sector. The packaging centres should be entrusted
with the responsibility to survey the country's needs and
submit proposals for the measures aimed at improvement in the
status.
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7.3.. Mezk Prearamme ef Weticpal \.otres:

THE NMATTONAL  Centres that may be set up, may have,
depending upon the skills and talents available, to begin
with any of the activities based en the minimum needs of
the respective countries.

a) Applied Research: Studies of different methods of
tecting for decidirc on the ideal choice of alternatives,
performénce testing for stendardisation, determination of
performance requirements of packiages for optimising apeci.
fications, etc,

b) Develepment: i.e. Davelopment of materisls, retail and -
transport packages; also upgradation of indigsnous ma&teriadls,

¢) Consultancy: Te meet short-term and long-term problems

of individual industrial enterprises and groups of industries,
by designing ana devel oping suitable packages for new products,
improvements in existing packagss, etc. This 3180 includes |
trouble-shootings

d) Testing of Puckaging Motarials fox their Qharscteristics s

1.0, Materials 1ike paper, plastics, metals, glass, timber,
jute ahd ancillary materials l1ike asdhesives, bitumen, waxes,
etc, The tests also include those for mechanical, chemical
and physico-chemical properties, -

®) Testing ef Reta.. Yackaget: i.e, Packager made of f£1exi
ble as well as rigi: materials, The tests include shel £-1ife
studies, compatibility, resistence to mech8nical and environe
mental hagards.

£) Testing Q_f.m_nm_mmz i.e. packages made of
metal, timber, plywood, plastica, etcs The tests include
transport-worthiness of packages, such as measurement of ree

sistance to shocks, impacts, vibration, compression, rolling,

stacking, rain, salt-spray, humidity, etc,
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.
g) Txadndng: (8; Short-%ern - for senior and middle manage-
ment in industry and t¢rads (b) Long-term - for devel oping
packaging technologists (c) Inplant - for individusl enter-
prises (d) Industry-groups, such as pharmaceuticals, chemicals,
(e) Machine Oparatnrs, puch &s for closing machines,

h) Infematicas - Docuacntation, (books, periodicals, patents,
bibliography, transliatloen, ieprography, standards, trads cata-
logues,reports), vuhlications, techno-economic, commercial,
@bstracts and title sorvice, directories, survey repor*s, dis-
semination of informatica,

1) Marketing Resoazch: Survey of demand and supply of packag-
ing materials, rosearch for identifying new areas of applioch-
tion, overseas mazketing research for packaging of export
products,

J) c Dcaign: - for Consumer Packages,

k) Premotieznl: ~ Cxhibiticns, Packaging Contests, Seminars,
Conferences, ctc,

1) Packagin~ L=t : Campilation of different laws in force
to promote ors2ailfed growth of the packaging industry and consue
mer protectioc-,

m)  @EApGr¢inniArns Aseisting national standards body in
formulation of 3tariarc3a

n) mm.cmmmm.ummmmms- Yor

promoting rescarch. “ronafar o technology, training, ete,

7¢8.. Regienl malagirg C-ntrom:

THE CSTAPLTSEMENT of Regional Packaging Centres should
also be contemplated in ordar to avoid duplication of research
and development activities and to help in the transfer of
technology. R2gicnal Cantres by virtue of their international
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status &re likely to be in 2 position to influence the local
Governments of the Region and the Packaging Industries to
help in the upllftmént of standards. In setting up 8 Regional
Centre, the principsl consideration would he the availability
of the minimum facilities an® skilis at the ~hosen centre,
This is emphasised )y the re2sen that in ordar to guide and
to co-ordinate, there must be available & body of personnel
with some basic understanding of not only the right concepts
but also the problems of the ragicn. This group could be
entrusted with the task of organising & meeting of the Planners
.dn the Govermments of the regisn with & view to highlighting.
| the benefits of improving the status of packiging in the
r>gion, The subject would, as a result, get subssquent accepte-
ability and the industries in the region would f£ind it easier '
to plan the growth of packaging industries. The next step
would be to organise group exercises for the managemesnt per;
sonnel in the induetries in the region to promote the right
concept, viz., that packaging is an investment and not an item
of cost.s The dAiffusion of the subject in an industrial situa-
tion would be ecasier if it sterts from the top. When the
primary acceptance of the subject 1s achieved, it would then
become necessaery to meet the demand for trained tachnologists,
for which a programme should be undertaken. This cadre could
then be utilieed to identity the significant problems of the
region requiring imnediate attention., The programme of work
which would be of ismediste benefit in overcoming some chosen
problems ocould then be drawn up and in meeting this problem,
co-operation may be necessary with the developed countries of
the world, Selution to problems when found should be imple-
mented, reviewed and refined, This would develop in the
industry the necessary confidence to promote such efforts

by regional centres and help in planning the pattern of their
future programmes of work.




IN THE SECOND stage, “he Regional Centres mdy under-
take surveys of regioms' regquirements of materials, machi-
nery and equipment which nesd to ba standardised in order
to enarle planning for the production of these within the
region itself,

8.0 INTERNATIONAL CO=OPERATI

AS MENTIONED garlicr. “he Ecience & Technology of
Packaging itself is relatively new and we have on the one
side tzilor-made packsging materials to suit the product
and the market in the most developed countries of the world
and at the same time 2bsolutely non-stondard materiadls and
systems in many of tha daveloping countries in the world.
Depending upon the advanced country with which a develope-
ing country collaborates for its own industrial develop-
ment, the choice of machires and materials, varies, Apart
fram this, in & freer econamy, where industries are allowed
to cbt2in the technology “hny consider fit for their promo-
tion, it is possible to cbserve in any induatrislly develop-
ing country the proliferation of packaging material speci-
fications resulting from their adherence to a given package
ing machinery or system obtained frcm different parts of
the world. It is not uncamwmon, therefore, that when a
country wants to take up the dsvelopment of packaging materials
whether fiom indigenoue mrurccs or through borrowed techno-
logy, because of the divarne nature of the demand, a lot of
hesitation is noticed an tha feasibility becomes suspect,
It is not as though that i+ is impossible to substitute
materidls having the desired functional qualities in order
to preserve and protect the produce and products, but the
problem is the lack of co-ordinated effort at the (a) level
of the industry; (b) national level:; (c) regional level.




8.1 BRI, o e Seak of Fackeoing Centress

IN THIS AREA, cae Ji2c crpecience the need for nations
to come togathor so that the ~:pearicnce und expertise ars
shared and the costly ulstakes of “ae daveloped nations .n
their path to prouscun 4w wepeated <y the developing
ones. The examnles Af onawt.in Huktlen aonsidered a step
a@head of the multi-“rip bottles eand the resultant problem
of litter leadiny ©o the nagime thouchts oa Joing back to
the multi-trip Eottle L5 a caco in poilnt whoere before the
technology 1s obtained, “ie ¢ valepliy countries must be
willing to study as to whot i3 appropriate’ for themselves,
Experience of the 22velepud vrrld, videh can be passed on
to the developing vnrld, uxc”- tho eotablishment of proper
channels and systers of communicatice,

ARART FROM THY -3 aC70m=>4 natims, even some of

the developing natic.s 11 Truie, Jrgontdne, Republic of
Korea, Egypt, a%Cas 217z c;teli;tﬂ “air ovn technologies
which are inerpennive and rul =" ‘o5 Lepel conditions. Co=-
opera&tion amcng *'apr s o et }53 daveloped nations
can bé equally bui~ini-,

THIS IS exeitly whira ha gotslblirhment of national
packaging centr=s, rngic* 1 packaglrg centres and may be,
inter-regional pacl:*- 'n.;, seat. ., foovics importance,

¥

A MAJOR DAL wqiin by 13y ein ba expected to per-
form, besides the rculln. furaii--, oF uformation communt-
cation is the id=ntisi nxlr= - il egles most suited to
the nations that recuirc it ol ehs @ nability for making
the technology available Foc viti’‘n. Mne does visudlise
that as countries in various .:rene af cavaloprment continue
to grow in their proccun of iidvncrialisation, there are

8lso countries which nave khien 2y ~hae atage quite sometime
8go and have gore over 6 CmesiuT wyrieoss of sophistication
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in keeping with the oversll dovelopment and the degree of
industrislisation achieved, The techrologies that have
been developed whether presently of significant use or not,
can be channelised through the channel of packaging centres
to the lessg fortunate ones in the developing world, Global
standardisation with its concammitant beneficient effects
could be realiced cuicker if the system of channelisation

is organised by the setting up of Intcr~Ragional Contre for
the countrics which are sinilarly pleced in torms of the
levels of industriclisaticn which could then be supported
by regiocnal centres representing different groups of nations
and by natcional contges for individual countries, Peckaging
Centrcs have already been established in India, Morocco,
Philippincs, Republic of Kcrea, Iran, etc. and Regicnal
Packaging Centres are aleo contemplated with an agreement
to seat up one in Morocco for the Arab States and more to
follcws The time is now opportune for the creadtion of
regional centras in Asia, Africa, latin America, etc, which
could be cncouvrag>d en ¢ateways for the entry of appropriate
technologics frem the dovaloped world,

9.0 ROLE O INERNATIONAL AGELCIRS

IN THE OVERALL éivelopment of packaging technol ogy,
for the benafit of ménkind, international agencies have a
key role to play, Thae Unitaod Nations Industrial Development
Orgahization (UNIDO), the International Trade Centre (ITC),
the Commonwealth Secretariat (CFIC), the World Health Organi-
sation (WHO), tho orld Packaging Orgenication (WPO), etc, can
help in bringing togeth.r ccuntries of the worléd and hasten
the pece of grovth, The assistonce of national agencies of
developad countries, such ms USAID, SIDA, etc, 8nd regional
bodies 1ike the Industrial Dsvelopment Centre for Arab States
(IDCA8), can aloco ba sought in this effort.




10,0 CONCLUSION
THE TECHNOLOGICAL need for promoting packaging
having been now identified and accepted, it is time,

cencerted efforts are taken by the developing world
for implementing a planned programme of action.

!
\
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C\ L PRODUC

ESTIMATES prepared by International Agencies indicate
that the post-harvest losses in agricultural production can
be as low as 1 % or as high as 45%, Many developing countries
are net importers of foodgrains, In countries like India whers
food production is quite high, the post-harvest losses have
earlier been estimated at around 10X. Some of the losses contro-
llable through the adoption of adequate packaging are 3

1. Those occuring during f£ield transportation ;
2, Drying to storage transportation ;

3. Storage in relation to the type of packaging and
period of storage.
4. Storage to processing transportation ; and

S. Distribution « including transport and handling,

As food production increases, the quantum of loss alge
increases leading to continued dependence On imports unless
there is a dramatic turn either in population control or in
food production for the better,

SCARCITY leads to problems of adulteration which ig facilia
tated by the absence of branded congumer packaged foodgraing in
most developing countries which are also highly populated,

The exploitation of the consumer continues.

BVEN IN INDIA where presently there is no dependence on
imperts, mo significant changes have taken place in the patterns
of packaging, which continue in the age-0léd jute bags, Millions
of tonnes of foodgreins are moved over several hundred kilometres
throughout the year, Losses continue though measures have been
taken to minimise the incidence of losses but packaging is yet
to be utilised fully, as one of the means of loss prevention.

C L —r




The concept of consumer p.ckaging right at the production
centres which could be encouraged through the forum of village
Co-operatives can !

1l Help achieve a higher va.ue realiration oy the farmer
because of the additional process of packaging 4involved ;

2, Help in the sterting of small scale or tiny scale indus-
tries to mect the packaging needs of the local preduce ’

3" Help consumers at different contree to identify quality
relative to its origin, which is not facilitated by the
present system and, thereby, protect the consumer from
exploitation with regard to product quality and minimise
Cchances of s&poijlages ar4

4. Contribute to the overall welfaro of the rural sector and
the ‘comm.m'ity as a whole,

THE CONCEPTS of consumer packaging, if introduced at the
rural level as ~bove, can concurrently assist in the extension
of thie idea to such articles @8 sugar, vcgatablés (gre-peck!gim)
fruits (pre-packaging), etc, The present levels of losses in
fruite and vegotables in India alone 1s estimated at around 30 %
which is prevontable to & substantial extont. The tachnology is
inexpensive but bonafit is imrense.

Experience of th- develc:ad countries will ba cf ‘halp_;
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ANNRXVER = 11
CEMENT

CEMENT 1s & product of the organigsed sector. Though
consumed in bulk, it is always packaged in small units for
transportation, The main reason for packeging is to save
it from seepage or spoilage, The developed world uses paper
sacks, the availability of which is restricted. The uge of
poorer qualities of paper has been rendered difficult because
of product characteristics. 1India is one of the major predue
cers of cement but it uses jute bags where the losges due to
S€cpage are estimated to be around 7 X and in recent times,
there has been imports of quantities less than the amount of -
losgess. Measures to minimise losses have to focus attention
on packaging. '

POR EXPORTS, however, the dependence on imported paper
continues as the developed countries demand the use of paper
to prevent dusting due to seepage. Rven here, the ainimum
lesses due to the system of handling is estimated at about 3%.
Thus, there is a need to identify technologies aimed at (a)
the use of modified jute bags to minimige seepage; () inex-
pensive methods of upgradation of less superior paper such as
those derived from bamboo or hard woods; (c) improved systems
of bulk digtridution which would necessitate the requisite
infrastructure for handling,
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PRODUCTS that fall under this category are nostly metal
manufactures, such as agricultural imploments, tractor parts,
pumps and 241 engines, hand t-ole, machine teals, do&uuq
appliances, industrial spares, etc. In recents timoz, = verioty
of electronics have been added to this list. Thozd are either
fabricated or assembled and are characterised by their vulmn-
bility to the effects of atmosphere wheraby they got eorrodcd
or are highly fragile and vulnerable to the hazards of tranaport
handliag and distribution,

IN THE design of packegos for thee2 products, a largg
number-of materials are made use of. Moisture barriers, oxygen
barriers, cushions, space fillers, corrugcted boards, timber,
thermo-formed packages, vapour corrosion inhibitors, etc. are
all used.

. PROPER product design technology taking into account the
hagards of the journey alone will ensure that the product can
be made availabile to the consumsr intact and 2 compettive
prices, While in the developing countries, no cerious attention
has 80 far been paid to this aspect, in the developed countries
which export a sizesable quantity of these to the developing
werld, thare is lack of awareness of the conuitions of the
distribution., 1In €his field, there is an enormous naed for a
serious dialogue and exchangs of ideas batween the deve leped
and Qavelepir; countries.

INTI. areas of package design for thesms zcoducts, very
little knowledge is available in the daveloping countries,
Package Design Technology needs to be provided to the Ceveloping
countries, in a big way. Here again, the developed world can
be of help,

e e e M
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GAPITAL GOODS

(HEAVY ENGINEERING AND EQUIPMENT)

WHILE THE choice of Technologies of preduction is
impertant, a major impediment is observed in the Commissioning
of these plants, resulting from the loss and damages eccurring
during traensport from the preduction to the erection peint,
Breakages, atmospheric influence and othsr hazards during
the journey from the manufacturing centre even in respect of
very small components or accessories lead to major delays
resulting from the nced for roplacemsnt, REven in such large
scale equipment as for power generation, transportation and
Packaging, pose great problems,

PRODUCT design for movement and techniques of particular
Packaging to minimine costs, are areas in which technology
can be made availabla by the devaleped countries,

ADEQUATE and functional packaging minimises their being
subjectad to exposure to the atmospheric changes such as eof
humidity and from mechanical hazards exporienced in the
Jeurrsy 3 woll as of hanfiling, The choice of proper packaging
(the right quality or tacbar & design) and development of
adequato systoms of storago and transport are important here.
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FERTILISERS AND CHEMICALS

MOST developing countries depend on imports of ferti-
lisers and chemicals to supplement the local production in
order to meet the growing needs of agriculturc. Precious
foreign exchange ic utilised in their procurement but it
happens that the ihfrastructure for their handling, trans-
portation, in addition to suitable packaging systems have
not developed to the extent necessary and desirable,

NEWER systems of transpert may include the design of
suitable bulk carriers from the ports or production centres
to the consumption centres. Cost effective package designs
such as flexible bulk containers of plastic, jute or other
fibres may have to be developed, Simple systems of hand-
1ing the bulk containers should be developed at the rural
centres,

THESE measures would help cost reduction in distribuem
tion which is vital,
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R AND UT

T'IB importance of pac .aging in drugs and pharmaceu-
ticals has been realised by all countries without any
exception, But the conditione ef marketing, merchandi-
sing, storage -nd most important of all, the ambient
conditions vary from country to country. These have a
great influence on coste, The need for making available
to the masses drugs unu pharmaceuticals at optimum costs,
is self-evident. But unfortunately, the industries in
developing countrics cannot afford to undertake expen-
sive research and development in packaging and therefore
are compelled to adopt the patterns of packaging even |
vhere they may add disproportionately to the cost, It
is not uncommon to develop packages which can give a very
long shelf-life, while the markets do not need these, for,
in many countries, the supply of drugs and pharmaceuticals
is scarce. The emphasis in the choice of technology of
packaging in this case should, therefore, be on 1

a) Cost Meduction, in keeping with marketing needs ; &

b) Safety of human bealth with regard to the Choice

of packoging material in the context of the ambient
conditions and storage life,
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TEXTILES

DIFFERENT varieties of textiles are produced in
many developing countries. Broadly, they fall into
the following categories 1

A, Textiles based on Natural Fibres
1) silk 2) Cotton 3) Wool

B, Man-made Fibres
1) Nylon 2) Polyesters,

SOME of the developing countries manufacture an
export yarns. Some export semi-processed fabrics and
some export garments, In countries like India, all
the varieties are offered in the modern sector of the
industry,

AN interecsting feature of the Indian economy, is
its basic commitment to the handloom sector. Emphasis
in the handloom sector has so far remained with produc=-
tion and very little attention has been paid to the dis-
tribution and the losses that might be encountered
resulting from s

1) Effect of insects in respect of hand-made Silk
Fabrics ;

2) Mould growth in the case of Cotton Fabrics; and

3) Shop soiling due to long term storage.

ALL these lead to distrecs sales after a limited
period of storage and the products are disposed of as
waste after long term storage, Considering the quantum
of production and consumption, the losses arising from
this post-production stage, are 80 great that no country, and

particularly no developing country, can afford them.

THE need for adequate research in packaging is
emphasised.
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PAPHR_BOARD CONVERSION INDUSTRY (CONTAINERS
BASED ON_PAPER

CORRUGATED Fibre Bosrd is an important material used
for the manufacture of contciners intended for transport
of cargo.

The production technologies adopted are

a) PFully automatic - right from the stage of making
the board till the time of collection and uniti-
sation of finished boxes ;

b) Semi-automatic - where the critical part of the
board is manufactured in a simple mechanism and
all the other operations of making the board and
its subrequent convercion into boxes, ia done in
several stages manually,

PRODUCTION in the fully automatic units can go upte
about 300,000 boxes per day (two shifte),

THE semi-automatic procees is capable of meeting the
smallest orders for a few hundred boxes a day of various
sizecs and properties,

TiE automatic plant can employ about 10 to 15 people
while quantity for quantity, the semi-automatic lines
would have to use about 8 - 10 times as many people,

THE technological choice, therefore, should be in
favour of using the semi-automatic unite, where labout
is available economically,




AUTOMATIC equipments which operate around 200 metres

per minute, produce about 8 tonnes of corrugated boards and
subfequently convert these into boxes,

Semi-automctic machines produced in India operate at

speeds upto 30 metres per minute and produce about 3 tonnes
per day,

INVLETMENT 4in a simple fully autometic machine obtained
from the developed world is of the order of 250,000 Us
dollars compared to investment of about 15,000 US dollars
in semi-automatic equipment in Ipdia, Advantages of lower
sephistication incuude the facility to use poorer but more

economical paper materials ac ia the case with the paper
made from bamboo in Inaia,
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GLASS PACKAGING

GLASS CONTAINER happens to be ene of the oldest
packag. ng materials to be sed by mankind, It is manu-
factured from relatively inexpensive materials and it 1ia
recyclable, Energy consumption, however, is a factor,
Three systems of manufacturing are possibles

a) the semi-automatic ’
b) three-fourth automatic ) &
c) the fully automatic,

MINIMUM capacities for an economical plant, could
be about 5 tonnes per day. The employment potential of
such unit is about 250 workers. It is cepable of meete
ing very small scale demands in terms of few thousand
bottles at a time. The cost per machine can be as low as
1500 dollars besides that for the furnace, Initial invest-
ment can, thus, be very low,

THE three~fourth automatic is an intermedjate stage
between the semi-and fully automatic machines where inve-
stmente would have to be in the region of about 1300,000
dollare, It can be had in Jections of capucities of three
tonnes per day each and each section costing about 150, 000
dollars. The number of workers to operate is more though
the total capacity for an economical unit will be equal to
the fully automatic one, The choice of appropriate size
unit will, therefore, have to take into account the fact
that in developing countries the demond is likely to
§row gradually upto a peint and suddenly take-off, It may,
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therefere, be desirable to start with semi-autematic
and switch over to three-fourth automatic with the
capacity to increase the numk.r of sections,

THE fully automatic is usually a six section unit
capable of producing about 15 tonnes per day involving
the use of 2 operators for the machine and the rest for
further process, Minimum capacities should be of 3 units.
The cost of installation towards the equipment, furnace,
etc, can be in the region of 5,000,000 dollars, The
enmployment potential is lower at abaut 400 persons for
the 45 tonne output,
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PLASTTICS PACKAGING

THI: sector of packaging industry is highly adaptable
to various stages of development in any country, The
plastic raw materials sector has to be necessarily having
large scale capuc.iics and be provided with application,
research and development facliities in order to guide the
user, This is the pattern 2r girewth of the industry the
wor ld over,

THE plastics convarsion {ndustry, 1.e. the industry
which converts the raw material to plastica packaging can
be in the tiny sector, medium or amall scale sector or
large scale sector. The establishment of the i7" of the
unit in this case is rendered easy, for, it has to be dove-
tailed into industriasl or agricultural use for which it is
intended.

IN THE fijeld of injection moulding of plaatics, there
can be hand-operated semi-automatic units of even half

ounce capacities to very large fully automatic units depen-
ding upon the size of the local demand, It im possible
when one starts on a modest basis to increase the number

of units to go to meet the growing demand from time to time,
The minimum investments can e US dollars 200 to 500 for

the purpose depenclrny upun the type of plastics,

IN THE fileld of fiim manufacture, the blown film tech-
nology has been adopted with great success in India, where
even small rural demand haz been porsible to be met ,
Investment in equipment may be of the order of US dollars
20,000, In the case of fiim lamination, the capacity has
to be chosen with great care, for, this is intended to
meet mostly organised large scale demand in keeping with
the le mls of value or cont consciousness not only in the
user industries but in the consuming public as well,
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The Indian situation would indicate that choice of the
right scale of operation to begin with is extremely
impertant, Blind copying the sophistication. reached
in the developed world in thic behualf can be disastrous.

SIMILAR {s the case with the blow-moulding of
containers,

AN IMPORTALT aspect to be remembered in going in to
the technology of plastics packaging, is the envircnment
in which the containers are intended for use. This needs
to be taken special note of particularly in the developing
world, which are similarly placed geographically as well
as economically like India,.

IT SHOULD -1g0 be remembered that the plastic conver-
sion machirery industry and the raw material industry will
have to tak: the lesd in guiding the destiny of the plastic
conversion industry is well ar in the rreictiern of oppli-
cations for plastics.
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METAL PACKAGIN

THE metal container industry has been one of the
traditional industries in all parts of the world, Steel
barrels, tinplate container: based on hot-dipped tinplate
and aluminium containers have been in use for a number of
years,

IN ALL THESE AREAS, g substantial amount of substi-
tutien for certain applications/markets is taking place
- all over the world as the marketing n-eds have undergone
radical changes or the systems of transportation and dis-
tribution have been vastly improved,

NEWER TECHNOLOGIES in this field have, therefore,
" concentrated attention on

a) minimising the use of the material for a given

| application ;

b) use of alternative materials for coating in place
of tin ; For example, tin-free-steel (TFS) ;

¢) minimising the amount of steel used for the tin-
plate, such as the double cold reduced plate (2-CR);

d) minimising the use of tin-coating by the adoption
of differential coavLing rendered possible by the
electrolytic process ;

e) minimising the number of operations involved in
the production of can by the use of such technolo- !
gies as drawa and wall-ironed cans )

f) substitution of the metal itself by paper such as
by the adoption of composite containers having
metal ends only ;

g) by the development of leak-proof containers using
combination of paper and metal,
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OF ALL packaging materials, metal containers offer
the maximum protection to the product. That they cest
relatively more, becomes obvinus. Perhaps, in the early
daye and may be in some parts of the world, even today
their adoption for purposes of packaging has been inevitaible.

IN TH'. area of metal container technology, thoreforé.
the basic material will have to be competitive and the
choice of the technology for its production itself will
have to be given primary attention. Secondly, conrsideration
must be given as to how far this expensive material could
be put to use by essentially the rural sector to which
attention is presently being contemplated,

Also, whether the market at all needs the adoption of
metal containers, should have to be first ascertained. 1In
all these areas, there is a need for the acquisition of
expert knowledge in regard to the local conditions, product
needs and technological possibilities,




- ™ ol

39 - AUNEXURE - XII

FLEXIBLE PACKACLING

THIS AREA covers both the traditional and the nonetradie
tional materials, In the developing part of the world, natu-
ral fibres like jute, hemp and similar fibres as are locally
avail<ible, are made use of, ‘hese were just sufficient to
meet the demand in the early days for the packaging of bulk
of the agricultural production, It is the ch.inge in the pate
tern of consumption as well as of distribution that newver
materials as alternatives to thero tradils ional ones, had to
be developed by the indurtr . l. y <oavanced world in keeping
with 1te needs, The result hidc been the almost total neglect
of upgyradation of tecanology with regard to the traditional
materidls. This is more experienced in the fleld of flexible
packaging then in the area of rigid containers. Evidently,
there are two distinct areas of technology vhich require
attention: &) the technology to modify traditional materials
produced in the developing world to meet the needs of the
modernising sector of the industiy for purposes of packaging;
b) the adaptation of modern machinery and equipmentc te make
use of the traditional materials.

WITH REGARD TO setting up of industriec in the field of
flexible packaging in the modern sense, i.e. industries which
will utilise such materials, aeg aluminium foils, regenerated
cellulose film,such as polyet.ylene, polvpropylene, nylon,
polyester, etc., the choice will be determined more by the
quantum of demard and sia0~ificantly *Mo ambient conditions
durlng storage, c¢istribution and merchéndising, in addition
to the systems of merchandising itselt. For example, while
the system of merchandising irn the developed world, will demand
the use of pouches thet can stand up, in order to meet the
needs of the self-service stores, the need is absent in the
developing world whers the customer it always assisted hy the
shop~keeper while effecting the puschase,
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IN THE FIELD of laminates which méike use of dif-
ferent materials to produce the ultimate flexible mat-
erials required, it ic desirable to think in terms of
technologies which will offer maximum econamies,

IN THIS ARE/A of flexible packaging, essentially
where modern materials are involved, there 1s evidence
of creation of capacities totally unrelated to the needs
of the market rendering the packaging materials highly
expensive, Not only the size of the industry but the
choice of the technology, both are very important consi-
derations in this field.

IT IS TO BE rcmembered that the field of Flexible
Packaging offers enormous potential for minimising the
cost of packaging for a variety of products and hence
its very high importance,









