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Prafile of Indian Food

Industry and Role of

Plastics in Conservation of

Food Resources

The word *Food' has boen
defined in many wavs:

* That which is eaten or drunk
or absorbed for the growth
and repair of organisms and
the mainierance of Life,

= Any substance conlaining
nutrients, sueh as
carbohydrates, proteins and
fats that can be ingested by a
living prganism and
metabolised into energy and
body tissue.

= Any substance taken into and
assimilated by o plant or
animal to keep it alive and
enable it to grow and repair
Lissue and [ 0 Em s L
nourishment,

From the above definitions a
simple fact emerges, Lo, Tood is
a eritical need for survival of a
living being and is required for
growth, physical and mental
ability and good health. Food has
alwavs played an extra-
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prdinarily vital role in tho rise
and growth or the fall and
tlecline of a Mation becauss of its
effect on the health of the
pupulation.

India’s concern for nutrition is as
bl as i eivilisation. The soncept
ol health as defined by the World
Health Organisation (WHE) is
“the state of complete physical,
social and mental well-being and
nat merely absence of disease or
infirmity”.

The nutritional status of & Nation

is an ouwtcome of complex and
inter-related sel of Bwelbors such
as lood adequaecy and (is
distribution, levels of poverty,
status of women, rate of
population growth and the extent
of economic growth. The trend
in nutritional level improvement
in our country during the last
fifteen years has been gradual
and modest, despite a steep rise
in population.

Mlasties, an importon! Aspeer i Pl Paesaging

Sources of Food

Food originate from animals and
plants and are complex bio-
chemical sysiems which undergo
changes depending upon the
environmental conditions.,

Animal Food

The most preferred animal food
by humans is muiton, beef, pork
and poultry as well 4s their by-
products (milk and eges). Animal
food forms an important part of
diet af some socioties amd is o
good source of essential aming
acids, vitamins and minerals.,

Milk is considered as a comploie
food and is derived mainly from
cows and buffaloes. Poultry used
for food is generally chicken and
the rise in poultry consumption
is mainly due to its dietary
benefits such as low fat and low
cholestersl content of lts lean
portion,

Exgs are by-products of the
poultry industry and are a good
source of protein.

Fresh water and maringe watler
fish are available in large
varieties and form an important
souree of food,

Plant Food

Flant Tood [orms a very
important and & large part of
human food all over the world.
Food originating from plant
sources includes cereal grains,
vegelables, fruits, nuts, sugar,
fats and oils. Coreal grains are
the most important source of the
warld's total food. For one-hall
of the world population, rice is
the major part of the diet and it
is the staple Tfood ol many




developing nations supplving
about 75% of their calorie intake
and 67% of their tolal protein
intakee.

Vegetables and fruits make up a
significant portion of human diet
and supply many nutritive
requiremonts like proteins,
starch, fat, minerals, sugar and
vitamins, Nuts are also derived
from plants and are important
source of supply of proteins and
lats,

Bugar or sucrose is derived by
extraction from sugarcane and
sugar bieels followed by reflining.
Sugar not only provides
sweetness o food but also energy
o the body,

Oils: form an imporiant dietary
constituent and comprises of
lipids. They also play the role of
a vohicle for absorption of fat-
soluble vitamins A, I, E and K.

Some other food items derived
I'rnm |'.I|Il[ll Soureces mwre Len.,
cilfee, cocoa, spices elc.

Food Availability in
India

In the last decade, Indin has
moved Trom an era of searcity o
one of plenty. The Indian
I"l‘“-]'ll]l'l'l}' |H Frl‘l’ﬂﬁnlilllll]ll_‘;‘
agrarian. Agriculiure constituies
23% of our GDP, supports 64% of
work foree and earns 19% of our
exports. India is the world's
second largest producer of Tood,
next to China and has the
potential of being the biggest in
the world, The estimates of
existing production details of raw
materials are given in Table 1.

Indis produces 46 million lonnes
of frwils and S0 million (ennes of
viegelables and s the second
largest producer next to Brazdl
and China respectively. Some
other horticulture products are
cashew nuts 400,000 tonmes:
Spices = cardamom 11,000
tonnes, coriander 240,000

tonnes, garlic 475,000 wnnes,
pepper 60,000 wnnes, lurmeric
425,000 wnnes, ginger 180,004
tomimes, chillies S60 M) tonnes:
tea 816K onnes,

The country produces 80 million

tonnes of milk annually and
ranks first in the world.

India has the largest livestock
population of about 500 o 520
millions, 53% of world's bullaloes
population and 45% of sheep is
davallable in India. The country
grives nearly 25 million tonnes
of oilseeds and produces
approximately 200-230 million
tonmes of food grains, annually,

The erops and their production

im the vear 2000] are:

Hice, second lareest producer
in the world = 88 million
tonnes accounting for over
18% of the total value of
output from agriculiure,

* Wheat, the second largest
cercal grown with  the
production nearing 75 million
lonnes accounting for over
10% value of production.

* (Hher major erops and their
production  outputls are
sugarcane — 280 million
tonnes, malze = 11 million

tonnes, gram and other pulses
= 7 million wonnes. Indin has
X.041 kms long coastline;
28 000 kms of rivers and
millions of hectares of
reservoir oils and brackish
waler. This serves as potential
for the production of marine
products and fish resources,
which i of the order of 5.6
million tonnes.

This happy situation changes
when we look at the other side
where colossal losses and
wastages are encouniered,
accompanied by very low level of
processing and non-availability
of post harvest infrastructure,

Losses and Spoilage
of Food

As per the report by Shri M. 5.
Swaminathan (Planning
Commission 1981}, up to 40% of
certain fruits and vegetables go
waste due to their perishable
nature and non-availability of
appropriate post  harvest
infrastructure, As per another
study (TIFAC - 1996), wastage in
certain food is as high as over
30% and in vegetables the losses
are up to 200 vo 30% at the post-

TABLE 1
Production of Raw Food Materials in India
(Year 2001)
Sector  Production (million)
Food grains 225-230 tonnes
Horticulture Produce 126 tonnes
Milk 80 tonnes
Sugarcane 280 tonnes
Oilseeds 25 fonnes
Fish 56 tonnes
Livestock 500-520 nos.
Poultry birds 250 nos.
Eggs 35,000 nos.

[Sennce: brdean Food Industry, Masch-Aanl 200G, Vel 22, No. ]
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harvest stages due o poor
storage, transportation, lack of
infrastruciure and the
inadequacy of the marketing set-
up. As per this report. India
wastes more  [ruits  and
vagetables than are consumed in
a country like UK. The total
wasiage in all food seetors is igh
and waorth Rs, 500,000 million.

It is also estimated that the
wastage cost of (ruits and
vegetables is Rs, 350,000 millions
per year which is four to fve
times than those of food grains.
Even in food grains the loss is
reckomed gt 5-10% on account of
insect infestation and inadequaie
storage,

Table 2 gives a consarvative
pstimmdate of losses in the woval
agro-chaim.

The losses/food spoilage are
attributed to lack of proper post-
harvest handling practices, farm
pres-cooling centres, cold storage,
infrastructure and bulk storage.
Unseientific and inadequate
packaging., handling and
transporiation of grains and

other produce, adoption of
obsolete  technologies in
horticullires, lishiries,
agriculture, dairy, poultry, meat
and other food industries are
other [actors that are also
responsible for food spoilage and
Insses.

A Food Ministry report reveals
thiat Indis wastes Tood worth over
Rs 500,000 million in & year, sven
as one filth of its population is
underfed. The [ood grains
wasted in 19985-1999 could have
fod up to 117 million people for
a year or the entire country for
almost six wieeks, Bodents and
insects alone polished off the
monthly food requirement of 700
million people. A recent estimate
by the Ministry of Food and Civil
Supplies  puts  the 1otal
preventable losses of food grain
at 10 per ecent of the total
production = or about 20 million
tonnes a vear. That is roughly the
amount of food grains Australia
produces annually. Figure 1
illustrates the type of wastage in
food grains and the number of
people who could have been fed,

TABLE 2

A Consenvative Estimate of Losses al Vagiows Points in tha Agro-Tood Sysbam and the
Possible Impact of their Reduction by 500%

Leessas n the Agro-food Ranga of Whai Happans o | It Average Loss I
Chailn Logsas (%) | 1000 Kg ot Present |  Reduced by
Avarags (kg S0% (kg
Lonses die o poar preparation of | 20-40 700 85
Losses dua 1o poar quality seed 20-50 455 570
Logses dui 10 poor water 20-30 340 500
TAAGETEN
Field losses dua o seans 10-50 230 425
Fleld lbases dus io redenis 2040 158 3a0
Losses dus it micro-onganisms. 10-20 106 315
Lossas in the post-horvest 2040 B0 260
handiing, storage, transpor and :
distribution
Lessses in milling and processing 610 56 250
Losses in comversion of pimanyts | D080 &0 230
animal-foods®.
By-product lodses 10-20 43 210
" ot mora Bhan 20-25% of grain s comeeriod ino animal feeda at an everaga.

[oorzn: Parpen, HUAN and B Sokar]

Food spoilage and contamination
are deflined as those adverse
changes in quality caused by the
action of specific conditions or
agents that induee physical and
chemical changes and also
includes micro-organisms,
insect, bird and rodent pests.
Mechanical damage is also
instrumental in spoilage. Bruises
and wounds are such deleeis,
which lreguently cause chemical
and microbial spoilage. The
primary causes of food spoilage
include the following:

Types of Food Spoilage

* Biological = these include
micro-arganisms like
hacteria, yeasts and maolds,
and other agoents like insects,
rivlents and birds

# Chemical = these include
enzymatic or non-eneymiatic
rieaetions

¢ Physical = these [nclude
hreakage, bruises, crushing
and cul or otherwise
dismembered surfaces

In India, where the Govermment
is progressing towards the
regime of market economy and
is also pursuing technological
excellence, it can ill-afford 1o
continue (o wasle precious
nalural and agricultural
products like [ood grains, roits
and vegetables,

EMective Alternate Means

Lnder the present circumstances
the Fastest and the most effective
alternative means to incroase
and improve food availability /
protect its nutritive value and
deliver it 1o the consumers in i
wholesome manner is (o adopt
the following:

* Increasing the Level of
Processing: Although India is
one of the largest producers
of raw materials for the food
processing industry in the
world, the industry itsell is
extremely under developed. In
India less than 2% of lruits
and vegetables production is
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processed which is very low
as compared o 30% in
Thailand, 7% in Brazil, 78%
in Philippines and 80% in
Malavsia. The value-addition
in the food sector in India is
as low as 7% as apainst 28%
in China, 45% in Philippines
and 188% in UK. Food
processing hecomes critical as
this would mop up surpluses
atl farm level and ensure fair
price for the producer.

Il an increase in food
processing is aimed at from
the present 2% 1o 10% by
2010, It is estimated that
wastages would be reduced (o
the wne of about Ks. 80,000
milliom and the value addition
of food products will grow up
to 35%. WValue added
processed food not only help
in generating domestic
demand but also baost
exports. What is noeeded
urgently is to encourage large
units to come up. It is here
that the Ministry of Food
Processing Indusiry can play
a major role by extending all
necessary assistance and fully
ufilising the increased outlay
of Rs. 6,500 million during the
10th plan. The opportunitices
available in food processing
secior are highlighted later in
this chapter.

Migration from Traditional
Packaging Technologics (o
Improved Technologies Lo
Cater o Mew Regquiremenis:
These technologies should be
aimed ot extending the shalf-
lite of food products and
improving nutritional and
sensory properties of food.
This is covered in details in the
folbowing chapter.

Betler Harnessing of Post
Harvest Sysiem from Farm
Gale Lo the Consumer:
Produce from an individoal
farm passes through the
hands of at least seven
intermediaries befora it
reaches the retailers. Belter
storage and handling facilitics

at the Tarm level and
reduction in the number of
intermaediaries in the chain
can reduce the losses. [T oven
hall the wastage could be
prevented it would help to
provide enough calories to
bring the mutritional siatus of
the poor to above subsistence
Tewil.

Packaging is one of the farm-
to-consumer food delivery
svstem, Il forms an integral
part of food manulaciure,
providing the link between
manufacturer and consumer,
or in other words, package is
a structure designed to
contain food produce in order
ic make it safe during
transport by protecting the
product against contami-
nation and loss.

Conservafion and
Preservatlion of
Perishables by Use of
Plastics in Packaging

Plastics are perhaps the most
versatile group of materials used
in packaging. This is because
they are basically chemicals,
which can be modified o satisfy
a broad spectrum of demand.
The use of plastic is fast growing
in India due to the sasy
availability of its resins. The
consumption of plastics could go
up further if used liberally in the
field of post harvest technology,
since post harvest losses are
seviers problems in the handling

and marketing of highly
perishable commaodities. Plastics
are light in weight, very strong,
hygienic and non-conductive,
they do not Fust, rot or react with
most chemicals, The [ood
industry’s sustenance depends
o thir wse of plastics in dilferent
forms for handling, transporting,
packaging and storage.

The traditional method of
handling horticulture produce
has been:

# Loose in bulleck ecarls or
trucks

Bamboo baskeis

Gunny bags

Waooden boxes

Mietal boxes (irunksk

The drawhacks of using (he
above tvpes of packages have
been realised as:

* Wooden crates are attacked
by fungi and insects and,
therefore, unhyeienic,
Moreover, the pse of womodd
depletes the natural forests’
FESOUFCES,

* Metal trunks are prone to
rusting and therefore they are
unhygienic. They also cause
mechanical damage to the
[ruiis and vogetables,

* These types of materials
cannol be cleaned and
washed easily and also
require periodical
mainienance,

* Since they are fabricated by
carpenters, considerable time
is  required for  iis
manulfaciure and the wooden

Figuea 1: Foodgrain Waslnsge. a Losi Opporhunity

Wnato in Milion Tonnes

Willkons of Peopia who could
bt Faed for & Manth

[Seurce: Lils Cyche Anakysis of PR/HDPE Wovon Sacks — IIT Defbi and CIPET]
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splinters and the jagged metal
corners cause injury to the
workers,

# Aetal trunks do not provide
vontilation to tho fresh
produce as perforations are
difficult,

# [uring transporiation, thoere
is a possibility of collapse of a
stack, which could result in
Injuries and heavy losses.

s They are heavy materials far
handling and use.

The abowe Facets evoked the noed
for improved sclentific svstem
keeping in view the Tollowing
IIH'H‘[!:L'-'.

For better vield
To improve hygienic condition
To extend the shaelf-life of
horticulture produce
= For the benelii of the farmer
{which should be the prime
COHICEEN
For overall cost effectivenaess
* For protection of environ-
mentmaintenance of ocos
logical balance

Development of plastic indusiry
responded to such long felt needs
which paved the way lor its
growth. Compared to other
materials, plastics are relatively

new-comers, Although thermao-
setting resins. whose molecular
structure is cross linked, have
beon used sinee the last century
and are still extensively used in
coaling formulations fTor

packaging, contempaorarily use of

plastics for primary, secondary,
and tertiary package is almost
entirely based on thermoplastic
maierials.

Today. about one third of all
plastics manufactured are wsed
in packaging. Those commonly
used for packagming include the
polvoleling, principally Poly-
ithylene and Polypropylene, PV
[Py Vinyl Chloride), Polvstyrens
and PET (Polyethyvlene tere-

philalate). About two thirds of

these plastics are used for
packing food and beverages,

A wide range of plastic materials
available offor properiies o mesl
almost every requirement of the
food packaging industry. Flastics,
being synthetic materials can be
tailorte cater to specific needs or
performance requirements.
Plastics offer distinct advantages
over other materials as they are
light im welghi, lave good
mechanical strength, MNexibility

Ry

L3
and re-cyelability. They are non-
toxic and hence absolotely sale
b0 use in direct contaet with food
products, They have excellent
barrier properties towards
moisture and gases o achiove
the required shelf-life,

Some ol the plastic-based
packages and systems adopled
for reduction in losses of fresh
produce and food grains are
highlighted here,

Plasiic Craies

Flastic ¢rates are usually made
of high density polyethvlene
(HDPE) or polypropylens (PP
Polyethylene has a higher impact
strength and low degradation by
UV radiation, while poly-
propylens has a better scratch
resistance. The performance of
both materials can be Improvid
bv adding antioxidanis and UV
profeciants  ifor  sunlighi
protection),

Thi advantages of vsing plastic
Crabns aroe:

* The crates are made [rom
100% food grade material and
are hyvgienic, non-toxic,
antirust, anti-moth and acid-
proofl. They are not attacked
by fungus or insects and are
easy to clean.

* The crates are durable and
can  withstand  rough
handling.

* They can he conveniently
stacked one above the other
as a contoured rim keeps the
product safe,

¢ Perforatnd plastic erates aro
available which provide
ventilation for maintainimg the
freshness of the produce and
for cold storage applications,

* The crates can withstand
pxtremes of temperatures
from minus 30°C to plus 75°C.

* Sinece they are one piece
injection moulded containers,
they are maintenance free
and can give longer service
life.
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o Sinee they can be stacked and
nesied securely when not in
use, saving of valuahle storage
spaes is achieved.

« Plastic crates are lighter in
weight  compared  to
conventional packages and
therelors transportation cosis
are roducod,

* They facilitate codification /
identification by colours /
sereen printing.

Leno Bags

Leno bags are made from
Polypropylene - the versatile
material = on circular weaving
leno looms. Leno, is a kind of
weaving in which adjacent warp
tapes are twisted around
I'I1Z|'|$i.vl='l'li||'|.'iII H.'i"l"l E.IIF!F!:‘-i Ly |'|'lrI'I!'I |
spiral palr, effectively locking
each well in place, A bag made
from this is called a Leno bag or
a polymesh bag whose prime
characteristics are good aeration
and strength.

Lono bags can be used in bulk
packaging of various produce
likee onion, garlic, potato, peas,
gitrus ruits and many other
horticultural and agricultural
produce. Leno bags are being
increasingly used the world over.,
In India (oo, the trend of using
Leemnor bngs has started and its use
has picked up in UP, Gujarat,
Maharashira, Karnaiaka and
Tamil Nadu.

The advantages of using leno
hags in place of the conventional
Jube hags are:

& Facilitates excellent aeration
of the packed produce which

helps storage in the open as
will as in cold storages.

# Facilitates  easy  visual
inspection of contents packed.

¢ Hesistant io fungal and insect
damage,

¢ Hesistant to moisture and
chomicals.,

s [Mws not impart any odour to
the packed produce. and is a
food grade material,

* Hewnsable and washable, casy
1o handle and store,

= Light in weight, as compared
o jute and hence cost
eflective,

Given Inm Table 3 is a4 comparison
chart for Leno bags Vs traditional
Jute bags.

There are aw number of
manufaciurers of Leno bags
spread all over the country, With
the growth in the market
demand, more potential
manufacturers may join in,
Today, there are 10 manu-
facturers and 51 looms in

operation in India. Additional
capacity is being generated
through expansions and new
process development.

Pleastic Crales

Polypropylens Boxes

Polypropylene corrugated board
was introduced in India in 1951
as a complementary packaging
material (o paper board and
wood materials. 1 is now
recognised for  its  added
performance and advantages,
Boxes labricated from this
material are used (or packaging
of horticulture produce like
apples. lis high strengithiweight
ratio and good cushioning
propertics coupled  with
durability and ability 0 recover
well after rough handling make
it an ideal matecial for mult-tepd
multi-usage application.

Some of the leatures and
advantages of using corrugated
PP boxes are listed below:

*  High Strength - excellent edge
crush, punciure resisianee
and compression strength,

« Weight reduction by 50% 1o
200 compared to equivalend
corrugated fibre board or
wooden box.

= Provides protection from
pnvironment as it is
walterproof, chemical proof
and vermin proof,

» Available in attractive bright
colours.

= Durable and hence ideal for
multi frip applications.

+ (Can be easily cleaned,

o Non toxic and therelore
hygienic and sale lor [ood
contaet.

s (iTers good thermal Insulation
properiies.

Expanded Polystyvrene (EPPS)
Boxes

Expanded Polystyrene or
Polystyrens foam appeared in the
Indian market in the fate 50°% and
its application in packaging as
moulded boxes started much
fater in the aarly 80°s, and has
niow  gained  tremendous
popularity for the following
advantages it offers:




TABLE 3

Comparison Chart
Property Leno Bag Vs Traditional Bag
Breathability Excellent
Visibility Excellent
Odour Does not impart any odour to the produce
Bio - resistance | No fungal growth
Hygienic Issues | No issues
Price Economical by 40%

* Cushioning effect is provided
and, therefore, protects the
contents against all static and
dynamic loads during
transportation and storage

= Has wvory low thermal
conductivity and, therelore,
ENsUraes survival of
perishables for long distances
through adverse climatic
eonditions

« Can be coloured, printed and
labeled Tor atfractive
packaging

# [is surface is smooth and
abrasion resistant, thus does
oot injura the delicate skin /
tissues of fresh produce

= [t is food grade and hygienic

& [ris extremely light and saves
freight cost

Recently maulded EP5
containers have been used for
export packaging of fresh
mangoes-and grapes by air,

Prepackaging of Fresh Produce

Prepackaging is defined as
packaging of fresh produce at the
farm level  iself beflore
iransportation or at the terminal
market. Plastics find maximum
use in prepackaging of fresh
produce, as this redoces physical
and physiological losses. Low
density Polyethylene (LDPE) lilm
or High molecular weight high
density Polyethvlens (HM-HDPE)
film with or without vents,
breathable micra-porous [illms,

stretech films, shrink films,
polypropylene or polyester
punneis, ete., are wsed for
prepackaging, The shell-life of
various vegetables is increased
by 5-15 days, when prepacked in
polyethylene bags with 2-5%
venlilation, Wrapping the fruits
and vegetables in stretch wrap
shows 2-3 Tolds increase in shell-
life. Use of plastic punnets
increases the shell-life of
strawherries and cherries 2-3
folds. The life of baby corn and
sweel corn was found Lo increase
from 1-2 days to about 8-10 days
when packed in 30u HM Glm and
stored at 157,

Controlled Aitmosphere
Packaging (CAF)Modified
Atmosphere Packaging (MAP)

In CA storage, the optimom levels
of CO,, O, and temperaturse aro
maintained for extending the
shelf-life of stored produce. This
is achieved by continuoos
monitoring and controlling of
sforage air composition
throughout the period of storage
with the help of external means
involving ™, NMushing and €0,
serubbing. A refrigeration unit is
cmploved for maintaining the
L4 [‘il'l.gl'!' IEI'.I'IFI'I!'I""‘I.I!H"-

By adopting CA storage
technology, the life of various
fruits and vegetables can be
increased 2 to 4 times the normal
lifee, However, CA storage

produce doteriorate very rapidly
when exposed (o ambient
conditions during marketing, and
hence the posi-storage life of the
produce is shortened.

In view of the existing transport,
retail storage and marketing
Facilities in India, the scope of CA
storage technology is restricted
o the bulk storaege of frults and
vegetahles of high commercial
value. Generally fruits like
apples, pears, peaches are stored
under CA,

In MAP technology, the fresh
produce is soaled in retail sice
packages. The packages are
made of plastic films which have
selective permeability for O, CO,
and N,. In a properly designed
MA package, due 1o respiration
of packaged produce and
selective gus permeation through
the packaging film, the optimum
levels of 0, and CO, got self-
established within the package.
This results in extension of post-
harvest life of MA packaged
produce. The applications
include prepackaging of produce
al farm level as indicated earclier,

Active Packaging

Packaging is called active
packaging when it performs an
additional role, other than when
just used as an inert barrier o
oxternal influences. In case of
fresh produce, ethylene s
produced which not only
accelerates Lhe Fipening process,
but also brings in other
undesirable changes such as dis-
colouration, sprouting, textural
changes, etc. To protect the
respirinmg frufts from such
undesirable changes, substances
called ethylene absorbers or
scavengors are developed. These
aro aither used as small sachols
inside the package or are
integrated into the packaging
material. A typical example in
India is the use of ethylene
absorbers in the case of banana
packages where a plastic film Is
used in conjunction with the
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sachel. Another example is the
use of grape guards inside the
grape packages o extend the
shelf-life of fresh grapes. The
grape guards are coated
materials used inside a plastic
package (wrapper or bag) which
ritleases sulphur dioxide during
refrigerated  storage  and
provents the growth of the flungus
Botrytis cineara on the stem of
the grape bunches.

Bulk Packaging of Food Grains
and Sugar in Plastic Woven
Sacks

Traditionally, jute has heen the
packaging material for bulk
commaodities like food grains,
sugar, cement, fertilizers,
cliemicals, ote. With  the
increasing growth of these
commaodities over the last fow
decades, there has been a quest
to look at alternate packaging
materials due to the stagnant jute
production (refer Table 4).
Commodity production has
increased by 70%, whereas jute
production has  remained
stagnant. Plastic woven sacks
(PWS) have the potential to Tuli
this need in a cost-effective
manner, therehy affering a tough
competition o Jule bags,

Packaging and storage of [ood
grains and sugar is a challenging
job. Bath are hygroscopic and
thermally active. An idoal
packaging system should have
sullicient tensile strength,
weather resistance, resistance (o
handling abuse and conducive to
grain metabolism. Large
quantities of food-grains are
produced in India every vear
About 30% of the produce is
procured by the Government
and Semi Government agencies
from the farmers in accordance
with Government policy. Such
food-grains are stored in jute
bags in the conventional
gaodowns, Since production of
jute has been stagnant, cost of
importing these bags is
prohibitive, The procurement/

storage  of food-grains s
bhecoming a costly affair for the
Government. As an alternative,
Polypropvlena (PP bags) and

High Density Polyethylens
(HIDPE) bags as per Bls
specifications  are being

manulaciored and can be usod
for our food grains (with proper
shell-life studies). These bags aro
already used Tor procurement
and storage of coment, sugar, salt
and lertilizers, ete., in the
country, Compaltibility/shell-life
study of storing grains in PP/
HIDPE bags is being corried ouwl
by varions bodies. Comments by
Indlan Grain Storage and
Management Institute (1GMED
for the two aptions of grain
storing as shown in Table 5 is
fuite interesting,

Food Processing
Industry in India

Food processing invalves any
type of value addition to the
agricultural produce starting at
the post-harvest level, It includes
gven primary processing like
grading, sorting, culling,
seeding, packaging, ele,

The 70 billion dollar Indian Food
Processing Industry including 22
billlon dollar value sdded
products is characterised by the
predominance of small units
spread all over the country, The
agro-food industry tloday
employs about 20% of the
couniry's labour foree and
contributes 15.19% of the toial
industrial output.

India produces 601 million
tonnes of food as against 608
million tonnes in the US, The
Indian food industry structure is
shown in Figure 3, which
indicates that 42% are in the
uncoreanised sector, 33% are
small scale units and only 25%
are in the organised sector,

Figure 3 reveils that only 58%
of fond production is contributed
by the small scile and organised
sectors, while 42% is being
produced by the unorganised
sector, Only few large and
medium companies are involved,

Segments of Food
Industry

A profile of the food processing
industry segmenis is given in
Table 6, and Table 7 gives the
composition of the [ood
processing industry.

Cereals and Grains

The grain processing is one of the
major components of the food
soctor. The major food grains are
rice, wheat and pulses, The grain
processing industry in India is
largely in the unorganised sector,
although there are a lew
processors in the organised
secior ion. There s signilicant
scape or modernisation of
production technologies. Rapidly
changing lifesivles have resulied
in an increased demand for
packaged and branded food
products.

TABLE 4
Changs n Comodity Production in Redalicn o Juta Prodhaction

Procucton Units jwn?-ma 19071008 1m1m!1m-m
Cammaodties. Milion fonnes | 212 343 248 6
Raw Jule Miion bakay B 1 10 8
Jisa and Jute Product | ‘000 tonnes 20 54 m 121°
Imgrts

(et Import of Jute (111,000 MT imparted in S689) to fulfll domestic demand under JFEMA, |

[FHourcs: Plavis lon Ervronman g Sullsnsbds Davelopmsnd: ICPE pnd CFPET)
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Masiie Winren Sacks

India produces and consumes
about 22% of the total world rice.
Baw rice and par boiled rice are
generally preferred. Rice milling
is rescorved for the small scale
sector and is governed by the
Rice Milling Industry Act. One of
the significant changes has been
1o increase the value ol by-
products of rice milling. Hice
bran is now used in the
produciion of rice bran oil. Rice
is usually sold loose or under
local brand names. A small
guantity of premivm quality rice
is sold in small packs under
nationally recognised brands.

The processing of wheat falls
under both organised and
unorgansied sectors. The
products manulaciured are
maida (white [lowr), rava
isemolinal, atta (whole meal
Mour? and hran.

Around S07% of the production is
consumed directly by the
household sector where as the
remaining is used lor producing
bakery and confectionery
products (bread, biscuit and
other producis), pasia products,
breakfast food and other Indian
food, Wheat Aour is gencrally
sold loose. A small portion is
packed in consumer packs under
nationally recognised hrands,

The processing ol pulses is
entirely under the unorganised
geclor, estimated o he over
1OL000 dal mills in India. Most of

Wowren Socks fer Peeckeqpiog af Favdd Grnis

TABLE &
Options in Grain Storing
Daacription Jutn Bugs | HDPESPP Bags
| M o hag il e S pew
Modatiry mGaen % ]
i 0l coment on gy docded | -3 man by waighl [ |
Bapc Ra. 17.05 (Average of last § | Be. 10.44 {incl. of 186%
o pex g ity mj mvd irclusieu |r.-r.lfnl:--' eacisg duby and fresg)
ES oy e —— o
Cosl of paciking 1 MMT of Fa 37 50 crores § R 18.TS | Ha. 3088 cromes f R 10044
wheat | rioe pot bag [Le. 17.05 « Rs. 1.70) | par tag
Paeking cowt of 30 LT of Ra. TE0.00 chores Fa #1750 oronss
whaad By FCI
Fnt':ﬂi;'q:n-dﬂlﬂﬂd'lh Ra. 760,00 crones Ba 417 00 croens
by F
Aaralion G D! [wiinii Ao Lrnisstid )
Probiamaiqualty complasia Sopplies ang gon gl | Good, - no moulds, cake
adrictly &8 par  delivery | formation, condensalion or
schaduls snd have bson | mualy amall on res, whaat
CArriod over b next moatTl in | Faw matorisl availabie in
tha past inspite of pre- | planly, Mo dislucbance in
inspoctions by Gusiily | supply schodube. The quality
Aspurance Wing of DGSAD | checks may be sasier lo siforos
complnints bout poor loxswe . | on HOPEFP bags and fhe
of Bagia laading W spodage of | poasibilites of bags galfng
G i winaliong in Mgy danmaged by walarraing
widlh of bags are Ihere, | cising el wll b asor,
Bagides, mm.:lmuﬂ:::m
damiga by walirinns
transd o oo wory Foguont
Chhor stvartages 1, Mol rowigland io waler, | 1, Rasssn S wisker,
Tl T ssEpage and contarmination
e 2 No. jute Batching od
) Conlamination of food |2 e, Rie Dalhog o8
- {8 hydrocarben such  possibibty — on
suspetisd oo ) conlamnaton of gnins
pramant in lhe juls bag
carmot b naled ol
3. Cost of renepestaiion s | A, Cost of iramsportation wil
igheed ihan of HDPEPP | e much kesaer than the juls
bags which are akmosi haga
5= ir weight of th jul
bags
&, Rough handkeg may rmsafl | 4 Dudng irnsls no buribies
i bursliea o Bags of bags =0 far noticed an
mough harciing of taga

thie secondary processing is also
confined o unorganised sector,
The cereal processed products
production is on the increase,

Fruits and Yegetables

The processed [ruits and

vegetables sector has shown o a

steady increasing growth from
025 million tomnes in 19%1 o
0949 million tonnes in 2001 as
shown in Figure 4,

It is growing al the rate of 15%
per vear and is estimated (o grow




Figure 3: Indian Food Industry Structure (2001)
{Total 801 million tonnes) Unorganised

Unorganised
423% (253 million

fonnas)

55 Inds,
33%
(198 million
tonnes)

g

Organisad
25% (150 milion
fonnps)

B Orpanised
55 Inda.
B Unorganised

[Source: Beverage and Food World, Sept. 2002]

into an Ks. 20,000 million market
by 2005.

Thit breakof the production of
processed fruits and vegetables
producis is given in Table 5,

The products recently added (o
the list are:
= Frozen pulps and vegetables
o Freeze dried froits and
vegelables
¢ Fruit concentrales
ATOmns
Packaged vegetable currics

and

Milk and Dairy

About 15% of the milk produced
is being processed in the
organised sector. As far as the
consumption  palterm  is
concerned, 46% is consumed
as liguid milk, 28% as ghee, 7%
as curd, 6% as butter, 6% as
khoa and others T%. The
consumption pattern of milk is
given in Figure 5.

The country produced 0,23 lakh
tonnes milk powder including
infant milk food, 5000 tonnes

= Canned mushroom and  cheese, G000 tonnes malted milk
mushroom products food and 11,000 tonnes
+ Tomalo pasie condensed milk in 1999, The
dairy industry has been growing

TABLE B

Profite of Food Processing Industry Segmeents (Year 2001)

at the rate of 5% per year mainly
bacause of the co-operative
mavement “Operation Flood™,

Spices

Indhia is known as the "Home of
Spices” and is the largest
producer (2.5 million tonnes)
accounting for 61% of world
production, largest consumaer
(2.28 million tonnes) and largese
exporter (0.28 million tonnes)
accounting for 39% of the world
export. Pepper the "King of
Spices” earns the major export
share, both in guantity as well as
in value.

Edible (ils

India is one of the largest
producers and consumer of
edible oils in the world. The
composition of the Indian
viegetable ofl industry is shown
in Table .

Meat and Poultry Processing

The production of meat is
steadily increasing with an
annual production of 4.5 million
tonnes, which is ¢ontributed
mainly by pigs followed by sheop,
goat, buffalo and poultry meat.
Meat producing industry in India
is largely confined to the
unorganised sector and there is
yery limited upgradation of
technology,

The constraints are absence of
farms for rearing  meat

[|Sowmoe: Express Imvestment]

Bs milion  producing animals and absenece
= Seg Industry Size - Rs, 7.70,000 million of cold-chain Tacilities, The
Oil and Vanaspati 1,70,000 TABLE T

| Llguid Milk 1.35,000 Compesition of Food Processing Industry
_Sugar B5,000 (Year 2001]
Bakeny 40,000 ' Irduiny | Percenage |
Ceraals 34,000 O ard Fats- 36.00 |
ﬁhsﬂm ﬂ,ﬁ Diniry Products 1890
e ! Eheuls PO el
| Confectanery 20,000 Beverages 15.30
Spices 4,000 indian Foods 1.40
“Total market share of the indusines _Weatem Foods %-%
a T0% :
| (As specified above) LA 5e
Others 30% “Fruis and Vegetabies. | 130

[Geaarc: WAF T, Dl s, bncian Fiood brebuwicy]
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Figure 4: Production Patiern of Fruit and
Vegetable Products

&

Figure 5: Consumplion Pattarm of Mik Products (Year 2001)
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[Source: Beveraga and Focd World, September |, 202

TABLE 8
Production of Processed Fruits and Vegetables

Food Products Percenlage
RTS Beverages 27.00
Canned and Bottled Fruits and Vegelables 3.68
Fruit Juices 3.28
Fruit Pulps 22.51
Jame | Squashes / Syrups 745
Fruit Juice Concentrate 095
Pickles, Preserves and Chutneys 11.00
Dehydrated Fruits and Vegetables 222
Frozen Fruils and Vegetables 9.36
Tomato Products, including Tomato Ketchup and Sauce 8.05
Others 449

market for scientifically and
hygienically produced meat
products is expected 1o grow
rapidly due to constantly
developing urbanisation. As a
result of changing lifestyles, the
demand for readyfood is growing
rapidly, Overall very little of meat
production is scientifically
produced, processed  and
packaged as branded products,
Most meal consumed in India is
in fresh form. Less than 1% of
meat is processed into value-
added products like sausages,
ham, bacon, luncheon meat,
kababs meal balls, etc. Figure 6
gives the production of meat and
il ]}I'HIIIJ s,

During the last decade, poultry
Farming has been established in
the organised sector. A number

of private sector companies have
integrated their facilities both
backward and forward, as a
result a number of poultry
breeding farms, processing
plants for production of pouliry
products for the Indian macket
and a few value added products
have boeen established,

Fish Processing

The range of marine fish includes
prawns, shrimps, tuna,
cuttlefish, squids, octopus,
ribbon fish, mackerel, lobsters
und many other varieties, Most
of the units exist in the small
scale sector, Over the last decade,
the organised corporate sector
has become increasingly involved
in preservation, processing and
exporlt of coastal Msh, but the

[Source: Beverage and Food Word, September 200:2)

Figurne B: Production of Meat and Mot

Products
(D0E] I
40—
- a—a
108 = L -——————8
1080 -
“ -
iy M‘
s -~ = - L] -
m -
# H 1 1 i 1 d
HER 1R 18R TRRT TESH
H Cae b Pt W Foasiep bimar
B R e W P et
W Mnon & e llsm

[Source: Annual Report 2000-2001, Dept
of Food Processing, Minisiry of
Agficuliure]

wide variety found in Indian
inland waters, coastal areas and
deop seas stofl remain grossly
under wtilised. Processed fsh
products include conventional
blpck frozen products, Individual
Ouick Frozen (10F) products,
mincedlish produocis like lish
sausages, cutlets, surimi,
texiurised products, eic. Some
fquantities of dry fish are also
sold. The processing units are
primarily located around
important fish landing conters,
Substantial investment in
fisheries has resulted due to the
vast polential and atiractive
incentives by the Government,
The canned and frozen marine
products are almost entirely for
the export market,
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Figure 7. Production of Soft Drinks Figure 8: Food Exporl Profile
fin millian botsas) Total Rs. 275 bilion (Year 2001-2002)
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[Source: Annual Repen 2000-2001, Dape. of Faod [Seuece: Indhan Frood indusiny, Mar-Age 2005 Vol 22, M 2
Processng, Minittry of Agruitun]
Soft Drinks Food exports form a sizeable  of spices is valued at Bs. 16,254

The production-of soft dririks has chunk of the countrys million in the year 2001-2002.
incredased from 5670 million 'Fl"‘.r.lmtmnal l'rm.h.? 1'h.“uEh " Y i

bottles in 199%-99 (o 6230 significant volume of food is also  Figures 9 to 13 show the export
million bottles in 19442000, The imported. Oul of Rs, 2025 billion  of major product groups/major
major I:Il‘ﬂl!ll.ll-l:!l groups -I.I.I‘if'-lflu-ﬂ oxports, food constitutes about  markets with percentage share,

c 17% valuoed at RBs. 275 hillion
alcoholic Aavoured/sweetened s -
beverages and carbonated annually. Figure 8 gives the food  Market Trends

i gt G : . export profile.
drinks. Growth in production of TR Growing urbanisation, globali-

soft drinks is given in Figure 7, More than 75% of this export  Sation, rapidly changing social
basket is made up of agriculiural ~ S$tructures including  the

Indian soft defnks:marketinthe: oy dities with very lowvalye  traditional joint family system

year 1999-2000 was worth iy : and ine consumerism have
; - . addition and lechno conlent, Erowing cOnsumerism na
Rs. 22 billion. ILis estimated that 3 W8 THE B0 th::i?;j arising  had amajor impacton the middle

::]i?:u‘a].fk:_nqﬁ:f":::ri Iz;':::: trond, 1t has inereased from "”':‘I'_l:]““" ETUF IJ:IF:LH:I"-JN:III:"
segment Is expected to grow to Rs. 72,710 millions in 1997-98 to :";i_f'“ R'Edtﬁn:lm “; M ]“"
]-‘lh“.‘; hil.!i“" b b v SBGE almost Rs. 100.000 million in ]'l_ RELIY Il ! o class frelers Lo e

i gl " 2001-2002. Table 11 indicates middle income group of

Tetrapak drinks market is : lati hering (i
, # § exports of food products in terms  POPRIALION DNUMBETINE KPPTOX]
::!T{:jr:nr_nl:,- growing at the rate of tonnage and value for three I'I'IE[I:!-_l'_'p' 120 million), which is
HE — considered to be one of the
Table 10 gives the overview of the 3 hmt!rﬂ “n}“.mg in rﬂh:-dh'ﬂrltl, with
: s ) Besides the above products,  Fapidly changing leod consump-
J“dlﬂ." 1‘“]11_‘?‘;[:'{] I‘ﬂﬂd :'l-'ldl'k{‘ll‘; d“l"l““ 1_“1" L"|.'1'l=|_r ;‘_H'.%IIEH'HEP l_i[!“ E'ﬂ-[l"‘r":‘i I'“:“..- Lri'gu."-rﬂ-d
I : K 41,8070 tonnes of marine Oramatic changes in the
Exporls ﬂ_rf-ﬂﬂd products were also exported. agribusiness sector. A number of
Products India's exports of milk products  international eompanies have
have also registered a significant started operations in India in the
increase at ts. 840 million in  Sector and Indian companies
- 2001-2002 from Rs. 375 million have enhanced praduction
oyer Jun WOLH ears g during 1999-2000. The exports capacities to address growing

India exports a wide range of
food products (o countries all

eonsiderable foreign exchange., customer demand, The post
globalisation era has brought an
TABLE 9 unpreecdented number of mega
ian Vege il mergors and acguisitions in the
Indian iable GR Industry processed food indostry in India.
of Uni o C

e Bile Rrber o Ui | Fisciction Sapachy A recent survey by Indian leading
Qilseed Crushing 1.50.000 425 lakh tonnes food and consumer products
- 245 lakh T company highlights the following
E‘u”ﬂm Extraction 800 lakh tonnes as major brends allecling

Refineries 300 50 lakh tonnes consumplion patterns in India:
Vanas 205 42 lakh tonnes « A shift from sell denial to
il affordable indulgence, as a

e
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result of changing values and
higher incomes in society

o  Desire for quality time, which
iranslates into an increasod
necd for convenieneo

* Inereased awareness about
personal health and vitality,
which is no mare restricted to
urban centres

 The social trends which may
have bearing on consumaer/
business of the future

¢ [nflexion point in rural
demand atiributed to rising
literacy and improved
connectivity (which makes
peoples’ aspirations
homoenonus)

¢ Govermment initiatives and
good monsoons for several
VEAars

¢ Glohalisation - leading to
consumers demand for global
standards of performanee and
guality (often at local cost).

(pportunities in Food
Processing

The leod processing seclor in
India has been accorded high
priority by the Government of
India. with a number of fscal
incentives, (o encourage
commercialisation and value
addition to agricultural produce,
Since liberalisation in August
1999, until February 2001,
proposals for prajects of over Rs,
GO0 billion, bave been proposed
in various segments of the food
and agro-provessing industry.
Besides this, the government has
also approved proposals for joint
vemiures, forein collaboration,
industrial licenses and 100%
export orfented units envisaging
an investment of Rs. 216 billion
during the same period, Out of
this. foreign investment is over
Rs.520 billion.

The segments covered under this
are milk and milk products, fruits
and vegetables, cereals and
grains, meat and meat products,
marine products, packages food
producis

beverages.

and alecholic
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Figure 9: Livestock Products Figure 11: Ceraals
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Figure 10: Processed Fruits and Vegetables Figure 12; Other Processed Foods
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Figure 13: Fruits and Vegetables Policy Initiatives in the Food
28 7 Processing sector
71 20% # Food processing indusiry
8% declared a priority area
L1 * Full repatriation of profits/
13 b capital allowed
» Almost entire sector is
:) B% de=licensed
5 L » Auiomatic approvals [or
foreign investment up 0o
1 ; y 100, except in few eases and
i o e i e et also technology transfer
[Source: APEDA] o fero duty import of capital
TABLE 13 goods and raw material For
Brandad Processed Food Prionses 106 export oriented units
Procat Markot Growth | Market Size | Infmestruciee | Govemmend * Agro based 100% export
Bottipnecks | nfluoecos oriented uniis allowed sale up
Bahery Proucts Hgn o SomaFew Bome b S0 in domestic tarilT area
- s Lxport earnings are cxempicd
Irecken m
m.:" o i o from corporate tax
indinn Snacks Yigh e r— r— = All processed [ruits and
e P ———— viegetables products exempted
Proosssod Fruiis Medfiirm SrailMndum Some ]
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e Modumitigh | Gemlildsdkm | GomeFaew e + Lovernment grant given for
Foods ' setting up of common facilities
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Products
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Expor al Agricuitural and Procesasd Food Producis
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Basic Food Pronties
Product hlariat Geowsh Marked Sire Infrastnaciure | | Govemment
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= Full duty exemption on all
imports for units in Export
Processing Zones

Upportunities

= Doehydration and canning,
frozen juicedrozen vegelables,
fruit juice and concentrates

pulps, ready 1o servefent
voegelables, mushrisom
cultivation and processing

* Mot and poultry products,
inlegrated abaticirs-cum-
meat processing units, frozen
and processed sea foods

¢ Milk products = cheese, frosen
desserts, voghurt, whaey,
protein, casein

* Encrgy loodsfenergy health
drinks, wine, snack foods

* Posi-harvest technology for
preservation,  packasing
technologies and materials,
transpartation of frosh and
processed foods/cold chain,
bulk storage and movement of
food grains, cold storage and
cargo handling facilities at
international airports.

»  Biotechnology = extensive pool
of germ plasm, trained
breeders and  scientific
manpower available in India.

Prioritics

As per the marketl research
report by Promar International
key food markets on four factors
Imarket growth, market size,
government influences and
infrastructure bottlenecks,) are
given in Tables 12 and 13 for
basic foods and branded
processed foods respectively,

Conclusion

Packaging and processing are
the most effective means to
preserve, inerease and improve
food availability. Packaging helps
keep our food [resh and safe, and
protects it against spoilage.

Plastic in packaging provides a
hygienic and safe environment
for food and medicines by
protecting them apgainst
contamination while keeping
food fresh throughout use.

Plastics allow packaging to
perform necessary (asks and
provide strength and s6ilTness,
barrier to oxygen transmission
and moisture, resistance o food
component attack, and Nexibility,
Innovation in rigid plastic
packaging adds gquality and
variety to food packaging.
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Questions & Answers

in the Lok Sabha of Indian Parliament
on Plastics and the Environment

Renrouiced fioee are poards of the
gueestion reledod (o plastics

LOK SABHA

National Policy on
Petrochemicals

Starred Question Mo, 294
Answered on 19,3, 2000

Shri Sunil Khan, Shri E. (.
Sugavanam :

Will the Minister of Chemieals

and Fertilizers be pleased o
state:

(ed The dedails of the plastic
products which is hazards
for environmeni;

() The per-capita consumplion
of plastic goods in the
COuniry.

Anzirrer:

Shri Kam Yilas PPaswan,
Minister of Chemicals and
Fertilizers & Minister of Steel:

(e) Plastics are chemically inert
materials and are gencrally

ol harardoos substance
por-se. Most of the plastics
are re-processable and

recyclable  in naturo.
However, inadegquate
segregation and collection of
post-consumer plastic waste
may create problems for
envirgmmaent,

(d) Tho average per capita

consumpiion in India is
4.5 ks

Mahabaleshwar Project

A newly elected body has come
into power in Mahabaleshwar
Girlsthan Parishad. Mr. Rajiv
Tolat and Mr. Gopal Rathi,
President of Maharashirs Plasiic
Mfg. Association, visited
Mabhabaleshwar on 28th of
March, 2007 o have a joint
meeting with the newly elected
corporators and president of
Hotel Association and Vyapari
Sangh.

The discussion was mainly
focussed on how to make the
project sell-supporting. Since the
major expenss was trans-
portation, they soggested that
either we grind the bulky scrap
or batl it so that the trans-

portation cost could come dovwn,
Evervone was in lvour of
continuing the project by 1CPE.
MPMA  would renew  the
agreement at the next meeting
of the parishad.
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ICPE Participalion in
PLEXPO India 2007 -

4th National Plastics and

- Plexpo

2007

ry

Packaging Exhibition

23th-28h January, 20007

The exhibition was organized by
Gujarstl State Plastic Manu-
lMacturers” Associntion (GSPMA)
and Plastindia Foundation (P1E),

ICPE  participated in  the
exhibition and showcased
specifically the benefits of
plastics and safe recveling
processes of plastics waste.

A live demonstration of Plastic
Réscyeling Process was organized
during the exhibition. The live
demonsiration included the
following steps of the recyeling
process:

Ahmedabad

. Agglomeration
(ol plastic Flm
wasie)

2. Grinding (of
plastic solid
wiiksio )

3. Extrusion {of ground/
agglomerated plasiic wastie)

4. Granulation

Konark Plastomech Private Lud.,
Ahmodabad, had provided tho
extrusion amd granulation
system and Shaktl Plastic Lid.
has organized for the grinding
and agrlomeration sysbem.

BROSPEAITY Thlul it PLASTECS

An awareness film show (English
and local language, Gujarati)
“Living in the Age of Plastics”
was organized continuously
during the exhibition period,
ICPE awareness booklets in
English, Hindi and Gujarat swore
distributed among the visitors,

Many visitors confessed that they
weere nol fully aware of the recy-
cling characteristics of plastics
and the civic duties relating o
dry waste management.

Ministers and digmitaries pizted e JCPE stall and evinced been frferest in
fCPE actioities in the areas of solid waste manogement and recyeling of plaostics,




Disposal of Plastic waste through
Co-processing in Cemenl Kilns

Dhiner 1o its multifaceted benefits,
use of plastics in a variefy of
applications has been increasing
at i galloping rate all around the
world, including India. Though
plastics contribute various
benefits (o the modern world
from providing safe and hygionic
packaging moterials for food and
food products, 1o conserving
land, water, forests and encrgy
resources and practically in all
areas of our daily life, the
management of the waste
erealed by discarded used plastic
items, pspecially the ones used
for packaging applications has
become a challenging task in
l:'!l“-.'r']l:i'!li.[lj; countries, The
inereased use of plastics
products, about 0% of which go
for packaging applications alone
and hence are discarded
immediately after using the
content, has increased the
quantity of plastics in the solid
whsles sirdeam o n H!’I"ﬂl pxlent,
Reeyeling has now assumed
greal importance in the context
of solid waste management.

The new technologies and
economics bave come (o play an
important role in plastics
recyeling. Recycling principally
refers 1o Recovery, which is
divided into Material Reeyeling
and Energy Recovery. Material
Recyeling is again divided into

Mechanical and Feedstock
Recycling. The choice hetween
Mechanical Recyeling, Feedstock
Reeycling or Energy Hecovery
depends on the types of plastics
wasie and the relative ease /
difficulty in total or partial
segregation from other plastics
and / or other waste materials.

Mechanical reeyeling includes a
wide variety of processing
techniques and a broad range of
processing methods. Pure grade
production scrap may only have
oy By reground and reprocessed,
mixed plastics have o he
mechanically separated and, il
contaminaied, also elaborately
washed and cleaned, All these
steps increase the cost depending
omn the degree of contamination.

Alver collection of the portions
that c¢an be recycled by
mechanical recyeling, there
remain numerous very small,
heavily contaminated articles,
multi-layered composites or
eross-linked products, which are
mostly unatiended and allowed
to remain in the waste siream
causing solid waste problem., The
bost way of reutilizing these
portions is (o incinerate them
instead of dumping them
diffusely on landlills. This
recavers thoir calorific values
and at the same time disposes of

Update

the waste in selentific mannes
without causing any
environmental hazards,

References are available that
developed countries are
disposing these olherwisoe
difficult to recyele plastics waste,
through co-processing in Cement
Kilns {Energy Recovery) and
using in Blast Furnaces of Stecl
Indusiries (Feedstock Hecveling)
in a scientiliec and environmental-
friendly manner = a briel of
which was reported in April-
June, 20006 issue of Eco-Eehoes,

ICPE and ACC Lid, have entered
inte an Mol o underiake an
Industrial Hesearch Project o
find out the possibilities
disposing various types of post-
consumer plastic waste through
co-processing in cement kiln, The
result of the project is expecied
by the end of this year,

IMseussions in progress bo fimm o e Alal
Froam [ fa B: Me Ed Verdamane, Senior Conpsuliane, Halvim,
Srdtrertond: Me IV Parbibae Wee-Presleleuds AFR. ALT Lid,

M 17K Hoodopeathpery, 8PE O A Bisreas, Yesher, P Adolaory
Cwarariifery Afe LKL SaerE, A Presitolend - AFRL A0 L

Wr .'-:'rrjjl' J'-Irlm'rﬁ. Frerufire .".'.I'rn'rrrrlr.l £ Wirnbirr, Erecaritee
{ommdniee, F6PF, and Mre . K Surd JL Presidim? = AFR.
WO Liel, evehengpiong the Mol dociments.
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Asia Pacific Conference
on Recycling of Plastics

23rd February, 2007 = Mumbai

Address by Guest of Honouar

Me K. . Resmcrnal i

President, Chemicals & Petrochemicals Wannfactiorers " Assoclation (CPAA) &

Pregideat, G Indian Centre for Plosties in Ghe Encironment (00PE)

As reported in Hire Proceedings of IPF Canference

The technigue of recyeling is
sefentfie in mature and is eco-
nomical. The problems are s
to do with plastics per se, hul
more 1o do with solid waste man-
agement. Plastics account lor
only six per cent of the total solid
waste. 5o even il you ban plas-
tics, one still has to deal with the
remaining ™4 per cent. The anti-
plastic call, according to him,
boils down o waste disposal
issues. "The government needs
e put in place recyeling infra-
structure and make segregation
of waste atl source, mandatory.
Industry cannot act as police-
men. for ensuring implementa-
tion of responsible use of
plastics, but it could bo brought
on board through initiatives by
the government and non-govern-
ment organisations in this direc-
tioemn, " buer sazidd.

Plasties has gained widespread
appication feom common house-
hold goods to high technology
instrumenis. However, there are
three or four criticisms against
plastics. First, it is said that
plastics are derived from non-
renewible resoureces, vie, oil and
hence the usage of plastics
should be curbed. He pointed out
that only 4% of crude oil is used
in the entire chain of petrochemi-
cals of which plastics Is only a
part. While the economy of
usage of crude oil is always
wleome, curbing the use of plas-
Lies is not the solution,

The second aspect of eriticism
always relates to the alleged
health hazards arising out
of  usage of  plastics.

Mr. Ramanathan explained that
plastic products are being sub-
Jected to in-depth scientific
analysis and they have clearly
proved that plastics do not cause
any such health hazards. In fact,
plastic products have been
implanted into vital organ like
hoart, clearly disproving the
myths. Moreover there are clear
international and national regu-
lationsfsiandards lor usage of
plastics that come into contact
with foond, water, ele, Therelore,
much of the alleged health hae-
ards is pure scare mongering and
nol based on scientific facts. The
issue of dioxin emanating from
burning of plastics has also been
woll studied and documented.

The third major criticism against
plastics is its non-hiodegradabil-
itv. While it is true thal plastics
are nol amenable o bodegrad-
ability like other organic matters,
many alternate materials such as
glass, metals are also not biode-
gradable. Moreover, many of the
applications lor plastics arise
from the nead for the product (o
belong lasting. Again, LCA stud-
ies carried out the world over
clearly prove that the energy
required lor production of plas-
tics is relatively lower than other
competing materials. Thus, the
production and usage of plastics
demand minimum energy in
comparison (o other materials
and therefore non-biodegrad-
ability alone cannol be a consid-
eration while deciding on the
appropriate needs of o material,

Lastly. management of plastics
waste is held against the usage

of plastics. Undoubtedly this is a
serious fssue mainly due o the
socigl habit of owr people and
poor infrastructure for manage-
ment of =olid waste, The solution
lies in segregation of dry and wet
solid waste al the source, cro-
ation of eflicient solid waste man-
agement infrastructure couplod
with establishment of recycling
centers as plastics can be
recyeled several times belore it
reaches its end of life. This is
where a [ruitful partnership
betweon Government agencies,
plastics industry and consuming
public will have to be developed.
ICPE had in fact demonstrated in
last 5 yvears how this multiparty
offort can yvield resulis in India
and also changed age-old habis
of solid waste disposal in areas
of cities and towns, Educational
programmaes against littering
and seeregation and disposal of
plastic waste will have to be
Inunched. Creation of an efficient
solid waste management sysiem
can be attempted with the part-
nership of industry, The recyeling
industry also neads o be up-
gradoed by technical inputs and
financial incentives, The indus-
try should be a part of the solid
waste management process by
local bodies, With the help of
NGO, educational programmes
can be created and awaroness
against litter and waste can be
widened in all paris of our coun-
try. Plastics are hore to stay, they
have important wses across all
sectors of our economy and
worldwide their use will grow,
the aim shouwld be to monitor iis
usage and handling of the waste
s0 more can be recyeled.
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Asia Pacific Conference
on Recycling of Plastics

23rd February, 2007 - Mumbai

Keynote Address by

Mr. Sujit Banerji

Prosident-Polpmers Business & Heod Integrabed S8T
Refinnee Tedustries Lineited &
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PLASTICS ARE RECYCLABLE

PET BOTTLES are recycled to create
a wide arrayof utility products

| Fiber filling for pillows Rugged floor carpets |

! Toys for children Filling for mattresses |

Let’s give things another life.
Lel’s recycle.

Indian Centre for Plastics in the Environment
L/ www.icpenviro.org * www.envis-icpe.com * www.icpeenvis.nic.in



