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ABSTRACT
Packaging may be defined as “the container for a product – encompassing the physical
appearance of the container and including the design, color, shapes, labeling and materials
used”. Presently, packagingmaterial waste is being managed along with the municipal solid
waste. Some amount of recyclable packaging wastesuch as paper, plastic, glass, metal, and
cartons, is not picked up because it is soiled or directly buried under a huge pile of waste inthe
bin or at the disposal site. Even though the major responsibility of MSW management lies with
the governmental agencies and urban local bodies, there are other stakeholders which play a
crucial role as well. These are households, businesses, industries, informal sector, nongovernmental organizations (NGOs), community based organizations (CBOs), self-help groups
(SHGs), secondary schools and college students. Involvement of all these stakeholders is
necessary in planning of solid waste management. The stakeholders involved in the management
of packaging waste involve - Manufacturers, Consumers, Government/Municipal Authorities,
and Formal and Informal Recyclers. Each of these play an important role in creating an
environmentally and economically sustainable society. The industry-owned Extended Producer
Responsibility (EPR) organisation should help the obliged companies to improve the
environmental performance of their products and packaging by providing advice and information
on packaging optimisation. Packaging optimisation efforts include improved design of the
combined product/packaging, guaranteeing the greatest functionality and longest life, while
using safe materials and a minimum of raw materials and resources. Municipal Authorities
through their coordination efforts, should function as a bridge between the Consumers and the
recyclers. This will ensure that consumers gain insight into the recyclability of their packaging
and enable them to wisely select the packaging while purchasing the products. Waste processing
and disposal deserve more strategic and financial importance. There is need to maximize resource
recovery from waste and waste recycling to reduce the land requirement for waste disposal.
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INTRODUCTION
Packaging :
Packaging could be defined as a technology and the art of preparing a commodity for
convenient transport, storage, and sale (Encyclopaedia Britannica,2008).
Many marketers have called packaging a “fifth P”, along with price, product, place and
promotion (Kotler, 2003), pointing out its importance in the marketing context. Therefore,
packaging should be considered as an element of both product and brand. Packaging can
communicate images that influence consumer perception, appeal to the consumer’s emotions,
and motivate desire for the product.
However, to understand how packaging communicates and influences consumers it is
important to understand how consumers perceive packaging. In other words, it is necessary
to define the way packaging communicates to consumers.
The Purpose of packaging:
· Physical protection – mechanical shock, vibration and leakage
· Barrier Protection – barrier from oxygen, water vapour, dust, air
· Containment or agglomeration – small objects, liquids, powders
· Information transmission – Pharmaceuticals, food, medical and chemical products
· Marketing – packaging labels, design to induce customers and promotion
· Security – tamper resistance, package pilferage, loss prevention
· Convenience – distribution, handling, display, sale, reclosing, use, reuse, recycling
· Portion Control – Single or multiple dosage packaging (Rani and Sharma,2014)
Types of Packaging
According to Elementary Material:
The sector includes five main types of packaging materials.
– Paper and Board: Most widely used materials in today’s packaging. Its applications
vary from labels to that workhouse of secondary packaging - the corrugated board case.
– Rigid and Flexible Plastics: The major materials in rigid plastics are PET, PP and
HDPE. The category includes products like tubes, cups, bottles, pots, cans and
closures.Polyethylene (PE) and polypropylene (PP) make up 90% of all polymers used in
flexible packaging and additionally makes up the majority of all packaging mediums (33% is
flexible packaging). Flexible packaging and films possess good barrier properties on their
own, but with the aid of coatings, film types and manufacturing methods, the positive attributes
increase largely.
– Glass:Glass remains an important packaging material and studies have shown that
even today’s consumers associate it with features such as cleanliness, inertness and high
clarity.
– Metal / Beverage Cans:Metal packaging is one of the fastest growing packaging
categories in India driven largely by categories like aerosol packaging (deodorants, air
fresheners, insect repellents etc.) and beverage cans(beer, soft drinks & health drinks).
According to use:
– Primary packaging (or sales packaging):Any package that is in direct contact
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with the product and that has direct contact with the final consumer at the point of purchase.
– Secondary packaging (or grouped packaging): Any package aimed at grouping
together a certain number of sales units, with the product’s characteristics not being altered
once removed from the package.
– Tertiary packaging (or transport packaging): Any type of package aimed at
facilitating secondary and/or primary packaging logistics, contributing to the transported goods
not to be harmed. Containers for road, rail, sea and air transport are not considered part of
tertiary packaging.
According to temporary disposal:
Packages may be produced taking into consideration the following disposal options
after their first use:
– Disposable packaging: It will be discarded after first use. It may have a simpler
structure, using fewer raw materials in its formulation and consuming less energy for its
processing.
– Returnable packaging: It will return to the product’s manufacturing process for
repackaging, going through washing and sterilisation processes as well as reverse 4 transport
and logistics stages. It is important to ensure the optimisation of each process and stage.
– Reusable packaging: It will be reused by the consumer to pack other products and
must be adapted for the reuse to be possible without harming consumer’s health and safety.
According to final disposal:
Packages may be produced taking into consideration the following final disposal options:
– Recyclable packaging: The raw materials used for producing the packaging may
be reused after use. This normally involved the materials going through a chemical or physical
transformation.
– Biodegradable packaging (non-compostable): The package can be degraded in
the presence of microorganisms that release CO2 into the atmosphere under certain heat,
humidity and oxygen conditions. This type of packaging is not transformed into a new product.
– Biodegradable compostable packaging (or organic recycling):It is a specific
type of biodegradable package that may be intended for the composting of organic waste.
The result of the composting process may be used as fertiliser for plants and trees in general.
The process requires a safe and controlled environment (aerobic or anaerobic treatment,
with stabilised organic waste or methane production). Sanitary landfills are not a recognised
form of organic recycling.
– “Non-biodegradable” packaging: packaging that does not degrade naturally or
whose degradation process takes longer than 10 years (plastics: from 10 to 400 years;
metals: from 50 to 200 years; glass: undetermined).
Irresponsible packaging disposal may compromise its recycling or biodegrading quality,
making it as harmful as “non-biodegradable” packaging(Packaging Guide,2013).
Packaging industry in India :
Packaging is one of the fastest growing industries and stands at USD 700 billion globally.
(387)
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It has grown higher than GDP in most of the countries. In developing country like India, it
grew at a CAGR of 16% in the last five years and touched ~USD 32 Bn in FY 15. The
Indian packaging industry constitutes ~4% of the global packaging industry. The per capita
packaging consumption in India is low at 4.3 kgs, compared to developed countries like
Germany and Taiwan where it is 42 kgs and 19 kgs respectively.
However, in the coming years Indian packaging industry is expected to grow at 18%
p.a. wherein, the flexible packaging is expected to grow at 25 % p.a. and rigid packaging to
grow at 15 % p.a.Overall, the Indian packaging industry is valued at over USD 32 Bn and
offers employment to more than10 lakh people across the country through ~10,000 firms
(FICCI, 2016).
Waste generation in India
With the increase in population, the management of Municipal Solid Waste (MSW) in
the country has emerged as a severe problem due to high quantities generated every day.
According to the Central Pollution Control Board (CPCB), 27,486 TPD (Tonnes per
day) of MSW was generated in India during 2011–12. It is estimated that solid waste generated
in small, medium and large cities and towns in India is about 0.1 kg, 0.3 – 0.4 kg and 0.5 kg
per capita per day respectively. Of the total waste generated, approximately 70 per cent of
MSW was collected and of that only 12.45 per cent was processed or treated. The estimated
annual increase in per capita waste generation is about 1.33 % per year(CPCB, 2013).
Based on current MSW generation estimates and current waste management practices,
the estimated greenhouse gas (GHG) emissions from the solid waste ctor would be around
1,142.5 Gg/year.
Packaging waste generation
Packaging waste comprises a wide range of materials that arederived from multiple
items used as packaging material. Presently, packagingmaterial waste is being managed
along with MSW. Some amount of recyclable packaging waste - such as paper, plastic,
glass, metal, and cartons, is not picked up because it is soiled or directly buried under a huge
pile of waste inthe bin or at the disposal site.
A typical waste management system in India includes the following elements:

Fig. 1 :

Waste management process in India

Internat. J. Appl. Home Sci. | Sept. & Oct., 2016 | 3 (9 & 10)

(388)

ROLE OF STAKEHOLDERS IN MANAGEMENT OF PACKAGING WASTE IN INDIA

Fused Aluminum and Plastic are used for packaging food materials. PolyAl is completely
non-degradable and emits toxic fumes on burning. It could cause infertility of soil, if it gets
imbedded in it, reducing permeability, porosity and fertility of the soil.
Food and Beverages packaging are high volume but may have low weights, making up
only 15-20% of all packaging. They are flimsy and disposable and highly visible since they
are directly disposed in the environment and are found scattered everywhere. Packaging
material can be broadly classified as food and non-food packaging materials:
Food packaging material comprise of:
a) Glass, ceramic and earthenware
b) Metals like some alloys, stainless steel and aluminum cans, foils
c) Plastics
d) Metalised plastics
e) Laminated Paper
f) Multilayer packaging
Non-food packaging material is mostly:
a) Card board
b) Blister plastics
c) Thermocol
d) Cellophene and other clear transparent and opaque plastics
e) Paper
f) Wood
g) Multilayer Containers and strappings
The non-food packaging make up almost 80-90% of packaging by weight and its quantity
is rising day by day. Despite organized collection, recycling etc., huge quantities are sent to
the landfills and dumpsites which create major constraints in availability of land and other
resources (Moef,2010).
Rag pickers focus their searchand recovery on a few varieties of recyclables that have
good returns. Othermaterials are discarded. Hence, much potentially recyclable waste
fromstreets and bins ends up at the disposal site, along with other domesticwaste and street
sweepings (Pandey and Shah,2015).
Packaging demand – Drivers and trends :
According to Pira survey of the WPO membership (2008), Packaging demand is
influenced by a wide range of factors, from year to year and also factors with a long-term
influence. While the economy plays a central role in influencing the size and growth of the
market, there are a number of other factors which can be seen as having a direct or at least
indirect influence on packaging demand. These include:
· The ageing of the world population
· The trend towards smaller households
· The increasing requirement for convenience among consumers
· Rising health awareness among consumers
· The trend towards “on-the-go” lifestyles among increasingly time-poor consumers
(389)
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· Growing requirements for brand enhancement/ differentiation in an increasingly
competitive environment
· New packaging material development
· The move towards smaller pack sizes as the incidence of families eating together at
the dinner table become less common
· Increasing awareness of environmental issues, and the adoption of new regulatory
requirements on packaging recycling
Out of all these factors, health awareness was regarded as the single most important
driver to growth in the packaging industry. The ageing of population throughout the world
was considered the least important driver to growth in the market.
Role of Stakeholders in Managing Packaging Waste
The major stakeholders in the management of Packaging Waste include:
Manufacturers :
In the developed world, overall demand for consumer goods has been relatively static.
However, demographic changes (e.g., decline of the nuclear family, increase in average
age) and increased market share competition between established FMCG producers has
required innovation on the packaging side. This has seen the introduction of a number of new
developments in recent years, for example:
1. Convenience features such as resealable packs, easy-opening and stand-up pouches.
2. Smaller pack sizes for single-serving and on-the-go use.
3. More promotional packs and brand extensions to maintain customer loyalty.
4. More eye-catching and colorful designs to enhance brand awareness and to stand
out on the shelf.
5. The development of the mass luxury category of cosmetics and other consumer
goods.
From an operational perspective, this means packaging producers must be able to deliver
new shapes, use new materials, print more colors in greater definition and deliver short-run
lengths economically. These capabilities require investment both in new capital equipment
and training. Packaging companies that do not invest in the right technologies and capabilities
are at a competitive disadvantage.
Packaging producers have come under pressure to reduce process scrap as the cost of
lost material cannot be recovered from customers (although a degree of scrap is usually
priced into print runs and unprinted film and trim can generally be reprocessed). At the same
time, customers have also put pressure on producers to reduce the material content of
packaging - a process commonly referred to as “down-gauging” (Boss and Brooks,2013).
Extended producer responsibility (EPR) :
According to the Organisation for Economic Co-operation and Development (OECD),
EPR is “an environmental policy approach in which a producer’s responsibility for a product
is extended to the post-consumer stage of a product’s life cycle”. It means that companies
who put products on the market are obliged to collect, sort and recycle these products and
their packaging once they reached their end-of-life stage.
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In order to ensure that products and their packaging are appropriately dealt with once
they become waste, the obliged companies should set up an EPR compliance scheme to
finance, organise and coordinate the collection, sorting and recycling of packaging waste.
The EPR organisation should therefore work in close collaboration with local authorities to
ensure negotiations and tenders in an open market for collection, sorting and recycling services.
The legal framework should be set up in such a way that the role of waste operators is
focused on the supply of the highest quality services(Expra, 2013).
To remain competitive, manufacturers have had to make process improvements and
invest in equipment designed to minimize scrap and deliver the required lower basis-weight
materials in sufficient quality and quantity. However, the real driver of innovation is the
ultimate end-market consumer, which means that packaging producers must have welldeveloped and collaborative relationships with their customers, who are closer to the end
consumer(Boss and Brooks, 2013).
Consumers :
Consumers play an important role in managing the packaging waste. Since waste
generated from households are in large quantities, consumers must be made aware about
different types of waste, method of segregation at household level and practices that can be
adopted to reduce/reuse/recycle packaging waste.
Reduce :
The most effective way is to reduce your waste before it becomes garbage.
· Become informed about the environmental impacts of discarded products
· Bulk buy when possible, but don’t buy more than required
· Choose products with less packaging
· Choose products with recyclable or reusable packaging
· Carry reusable shopping bags or boxes
Re-use :
· Look for products in reusable, refillable or recyclable packaging when shopping
· Use glass bottles and jars, plastic bags, aluminium foil and take away food containers
repeatedly before recycling or disposing them
Recycle :
· Recycling helps prevent environmental pollution
· Recycling saves natural resources
· Recycling conserves raw materials used in industry
· Making products from recycled ingredients often uses much less energy than
producing the same product from raw materials
· Recycling reduces the amount of material dumped in landfill sites
The usual items include glass jars and bottles, aluminium and steel cans, PET plastic
bottles/containers, HDPE plastic detergent bottles, paper, light cardboard, and newspapers
(EHP, 2015).
(391)
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Formal recycling sector :
Each person has a role to play in recycling from his or her respective position. If any of
the stakeholders involved - the “municipality” that undertake selective collection, or the
“consumer” who undertakes selective discarding of their waste - fails to fulfil their roles,
waste cannot be transformed back into resources again.
Importance of using recyclable packaging :
The recycling of packaging is important for two reasons, one for environmental reasons
and the other for society:
For environment:
· Using recyclable packaging is important as the waste can impact negatively on our
environment
· Recycling of packaging will help in reducing the impact of harmful chemicals and
greenhouse gases released on the waste dumping sites
· Using recyclable packaging also help in reducing forest destruction
· Moreover, recycling process needs much lesser energy than producing a new product
of that kind hence recycling also saves energy and environment

Fig. 2 :

Recycling Methods adopted for Various Packaging Materials
(Source: The Japan Containers and Packaging Recycling Association, 2003)
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For people:
· The increased use of corrugated boxes, plastic containers and other types of packaging
had also increased the need of recycling of packagingwaste
· Non-availability of space for dumping the non-biodegradable waste is another factor
that demands recycling
· It also helps in reducing the cost of production of packaging as new items cost
higher than recycled one
Using recyclable packaging also helps in preserving the resources for future generations
(Thomas, 2012).
Informal recycling sector :
The informal sector plays a very important role in waste collection. Typically, the informal
sector has two types of arrangements for waste collection – ‘kabadi system’ and rag
pickers.Individuals or small enterprises generally constitute the ‘kabadi system’. This is a
door to door collection service, where recyclable waste like plastics, paper, batteries and are
collected from households and then later sold to a wholesaler. The wholesaler then sells this
waste to recycling units.
Rag pickers on the other hand manually pick up waste from the streets and dumping
sites which can be recycled and re-used but discarded by their previous owners. However,
rag pickers are one of the most exploited groups in the society due to absence of laws to
protect them. They are also exposed to health damage and infection while manually sorting
the waste without any protection (TERI, 2015).
Recycling of packaging materials has seen rapid expansion over the last decades in
several countries. Advances in technologies and systems for the collection, sorting and
reprocessing of recyclable plastics are creating new opportunities for recycling. With the
combined actions of the public, industry and government it may be possible to divert majority
of plastic waste from landfills to recycling over the next decades (Hopewell, Dvorak &
Kosior, 2009).
India reportedly salvages and recycles around 60 per cent of MSW,though most of it is
collected and recycled by informal sector usingrudimentary technologies. It is reported that
in developing countries around15-20 million people are engaged in waste recycling activities
- in somecities 2 per cent of the population. More than 1 million people are engagedin waste
recycling activities in India.
It is also reported that informal sector(ragpickers) removes around 10–15 per cent of
waste every day fromcity streets and is key to solid waste management system in any
city.There is, therefore need for skill enhancement, modernization of recyclingtechnologies,
and institutionalization of informal sector (Pandey and Shah, 2015).
As Saha (2013) asserts, in the past, ragpickers have helped clean the city of bottles and
cans as they get value for it, but largely ignored sachets and lighter plastic packaging that
don’t fetch any money. But these are big sources of pollution. For example, 2,100 crore
worth of shampoo sachets are consumed every year. That figure stood at only 630 crore a
decade ago. Indian Institute of Packaging has been advocating that ragpickers be incentivised
by leading consumer firms to collect used plastic packets as well. Dabur too has partnered
(393)
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with global packaging firm TetraPak India to mobilize ragpickers to collect discarded packaging
of food products. It recycles the waste to create a variety of products, including roofing
sheets, office stationery, etc.
Because of the durability of the polymers involved, substantial quantities of discarded
end-of-life plastics are accumulating as debris in landfills and in natural habitats worldwide.
Recycling is one of the most important actions currently available to reduce these impacts
and represents one of the most dynamic areas in the plastics industry today. Recycling
provides opportunities to reduce oil usage, carbon dioxide emissions and the quantities of
waste requiring disposal. (Hopewell, Dvorak and Kosior, 2009).
Government :
The framework of solid waste management in India is broadly divided into three tiers,
which are, central, state and urban local bodies (UBL). The main function at the central
level is to make laws and rules, frame policies, financial support and to prepare guidelines
and manuals. The state is responsible for implementing the rules, laws and guidelines set by
the center at the state level. ULBs are responsible for the actual implementation and to
prepare plans for collection, transportation, treatment and disposal of the solid waste (Bharat
and Jaiswal,2013).
Municipalities/local authorities have several key roles to play. Many of these roles depend
upon the product/waste flow itself. For example, when the flow concerns household packaging
for high-volume or fast moving consumer goods, municipalities play an important role in the
set-up and management of door-to-door collections and/or bring or collection point centres.
Key Challenges in Management of Packaging Waste
– Limited primary collection at the doorstep
– Segregation of waste at household level to ensure efficient dry waste recycling
– Reluctance in public to take ownership
– Unavailability of adequate funds
– Lack of access to proper technology
– Reducing undesired consumption of resources
– Cost recovery for waste management services
Table 1 : Role and responsibilities of stakeholders
Stakeholder
Role and responsibilities
Government
Make laws and rules, frame policies, prepare guidelines, manuals, provide
financial support, monitor implementation of laws and rules
Municipal Authorities
Plan for waste collection and segregation systems, transportation, treatment
and disposal of waste, levy and collect fees, frame laws for society and waste
collectors
Manufacturers
Innovations like new developments, reduce material content and process
improvements, Extended Producer Responsibility (EPR)
Consumers
Segregate waste at household levels, adopt practices to reduce/reuse/recycle
packaging waste.
Recyclers
Collection of waste from households by the informal waste collectors
(kabadiwalas),discover methods of recycling packaging waste and the
products that could be made from it
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– Integration of informal arrangements into formal waste collection
– Development of skills in formal and informal recycling sectors
– Development of regional recycling infrastructure, e.g., regional recyclingparks
(Pandey and Shah,2015 and Pandey and Malik,2015)
In order to address these challenges, it has been suggested that informal arrangement
of rag pickers and governmental/Non-governmental organisations must be strengthened for
an effective door-to-door collection, guidelines from the state must be followed for effective
solid waste management practices. New rules and regulations must be developed according
to the regional requirements and constraints.
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